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HURTHLE CELL TUMOR OF THE THYROID GLAND 

ABRAHAM O. WILENSKY, M D , F A C S , nnd PAUL A. KAUFMAN, M D , New York, New York 


T HE established value of cUnico- 
pathological studies has prompted us 
to report 2 cases of an unusual thy- 
roid tumor which, because of its 
relative rarity and undetermined clinical 
significance, should be added to the meager 
relevant literature so that one may arrive at 
certain conclusions from the examination of 
the collective experience. 

The following questions will be discussed: 
(i) The cell of origin of the Hurthle cell 
tumor; (2) the important clinical phenomena 
associated with this tumor; (3) the relation- 
ship of the tumor as regards its benignity or 
malignanc}’'; (4) the treatment; and (5) the 
value of radiation therapy. 

GROSS AND inCROSCOPXC AN.ATOltY 

The question of cell classification of the 
Hurthle cell tjqxe of neoplasm with special 
regard to the cell prototype has not yet been 
definitely established. The most likely sites 
of origin are the cells of the thyroid or of the 
branchiogenetic structures, especially the 
parathyroids ^ 

The thyroid It has always been difficult 
to differentiate the normal elements of the 
thyroid because of the extreme lability of its 
cellular elements Variations in size and 
structure occur from day to day, and accord- 
ing to the season, the climate, the geographi- 

are indebted to ICeibel and Mail’s Embr> olosj , to Co-wdry ’s book 
03 Speaal C> tology, and to Gray’s Anatomy for the embry olosical, ana- 
tomical and microscopic data which foUcw 


cal location, age, sex, food, the state of 
nutrition, and, most important of all, in 
accordance with the amount of available 
iodine. 

In mammals the th\*roid consists of two lobes 
which Ue on cither side of the trachea, about the 
level of its juncture with the latvn.x. There is 
marked variation in its position, both in different, 
and within the same, species. The human thjToid 
in particular varies greatly from the theoretically 
normal t>T5e. Complete absence of the thjToid 
anlage has been observed (Maresch, 1898; Erdheim, 
IQ04) A third “p\Tamidal” lobe occurs commonly. 
Isolated masses of thjroid tissue are found along 
the line of descent of the thyroglossal tract usually 
known as “lingual,” “sublingual,” “suprahyoid” 
and “infrahyoid” thyroids Accessorj' or aberrant 
th>Toid tissue apart from that developed from the 
thyroglossal tract occurs commonly in man in the 
region of the ascending and transverse portions of 
the aortic arch More rarely thyroid fragments are 
present in the thymus, at the" bifurcation of the 
trachea, or as far down as the esophageal opening m 
the diaphragm 

There is some doubt as to the single and median 
origm of the thjToid in mammals. In all other 
vertebrates the uniformity of the origin of this 
gland has long been established by the work of 
Stieda (1881), Born (1S83), His (1SS5), Kastschenke 
{1887), Van Bemmelen (1SS9), Maurer (iSSS, 1SS9), 
and Herrmann and \ erdun (1900). The th\Toid 
gland is developed from a median diverticulum on 
the summit of the tuberculum impar which grows 
downward and backward as a tubular duct, which 
subsequently dmdes into a series of cellular cords, 
from whidi the isthmus and lateral lobes of the 
ffiyroid gland are developed. The ultimo-branchial 
bodies from the fifth pharyngeal pouches are 
enveloped by the lateral lobes of the thyroid gland 


SURGERY, GYNECOLOGY AND OBSTETRICS 


and atrophy and'do not form true thyroid tissue 
The thyroglossal duct which connects the divertic 
ulum with the pharynx undergoes degeneration and 
disappears later, its upper end beinj, represented bj 
the foramen cecum of the tongue and its lower by 
the pyramidal lobe of the thyroid gland 
The development of the thyroid anlage usually 
occurs as anastomosing sohd cords whidi are cut 
up by the ingrowth of vessels and stroma to form a 
follicular structure The primary follicles arise by 
the rearrangement of the cells cell proliferation, 
increases in the size of the cells and lumen forma 
tion T he further growth of the thyroid requires the 
formation of new follicles from the primary follicles 
These are usually formed from solid epithelial bands 
or hollow buds the ca\ ities of which are at first con 
tmuous with the original follicle lumen 
The unit of the thyroid is the individual folbcle 
The follicles are irregularly rounded or elongated 
closed spaces of vatuhle dimensions bned by a 
single lay er of cuboidal epithebum resting on a con 
densed layer of connective tissue which, however is 
not considered a true basement membrane Langen 
dorS and all subsequent observers have demon 
strated two types of cells (i) a majority of chief 
cells and (a) a minority of colloid celts There is a 
variable distribution of the colloid cells and occa 
Bionally whole folhcles may be composed of these 
cells The evidence which is at present available 
would indicate that the chief cell the Bensley 
(filled colloid) cell and the LangendorfT (empty 
colloid) cell probably represent stages of the secretory 
cycle through which the ciaracterisuc thyroid cell 
passes 

There are variable groups of small follicles and 
undiSerenluted thyroid cells lying between the 
larger follicles Wost numerous dutmg Jetal life 
and infancv they normally decrease or disappear 
with age They may be considered as new folhcles 
in various stages of development as a result of in 
creased growth stimulation whenever a sufficient 
stimulus for increased thyroid activity is applied 
which usually happens m association with goiter 
formation , , , , , „ 

Actively phagocvtic retu-ulo endolnelial cells 
(tissue mast cells of the older workers) occur also m 
the inietfoUiculat stroma According to W lUiamsoo 
and Pearse (igj6) they ate more prominent in the 
hvperplastic gland and these authors assume that 
they take part in the normal activities of the 
thyroid These cells have no morphological relation 

ship to the Hurthle type cell 

Large oxyphilic cells are also desenbed by Ifurihle 
Baber Langendorff and others as occurring in the 
interfollicular spaces of the normal thyroid ‘here 
IS no uniformity of opmion concerning these cells 

^Tht^'p'i'all'yTOtds The parathyroid bodies are 
developed as outgrowths from the third and fourth 
braif..hial pouches In connection with the fourlii 
parathyroids a cy sue entodermal rest corresponding 
to the postbrancbial or ultunobranchial body or 


lateral thyroid anlage may usually be found Nor 
mally there are four glands situated two on either 
side very diflicult to recognize and find there is 
very little variation from this normal 

Microscopically the parathyroids consist of inter 
communicating columns of cells supported by coo 
neettve tissue containmg a rich supply of blood 
capillaries 

The parenchyma of the parathyroid is made up of 
closely packed relatively large cells Three tvpes of 
cells are distinguishable (i) chief cells (2) smalt 
dark chief cells (Peterson 1903 Getzowa 1907 
Noodt, 1922) and (3) large bright oxyphilic cells 
(Welsh, 1898) 

The clear chief cells appear to be the essentul 
type They have clear almost unstaining plant like 
non granular protoplasm with relatively large pale 
vesicular eccentric nuclei 

The dark chief cells are at best only a subgroup of 
the chief cells and m appearance they are inter 
mediate between the clear chief cells and the 
oxyphil cells There seem to be suggestions that 
they represent the early stages of the large oxypf"' 
cells 

The oxyphil cells appear in late childhood art 
much larger than the chiel cells occur singly or u 
groups and are characterized by large amounts ol 
granular protoplasm which stain intensely witb 
sod dyes The nucleu. is much smaller than in the 
chief cells and the chromatin filaments are closeb 
packed and deeply staining 

la lofancy only clear chief celU or dark chief 
cells are prest nt otyphil cells are present onlj 
IQ certain spoaes of animals and in man thev 
increase from about the tenth jear of life 
onward Three types of cells repre-ent dif 
ferent stages of secretory activity , the oxyphi! 
cells being the mature cells 

HISTORICAL Ri-VIEW 

With this anatomical background of the 
various cell types and structures to be con 
sidered m delerimning the origin of the 'o 
called Hurthle cell tumor, we review the 
reported cases in order to rev eil their common 
features 

As was indicated previously Hurthle in 
1894 deaenbed a Urge oxyphilic parafollicular 
thyroid cell as a part of the structure of the 
normal ihvroid gland He did not describe 
any thyroid tumors composed of this cell 
type but the similarity between the cell he 
described and that forming the prototype of 
the tumors wc are discus mg prompted later 
writers to designate them by the term 
* Hurthle cell tumors ” 
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The first reference to these tumors was 
made by Langhans in 1907, who applied the 
descriptive designation “small ah’eolar, large 
cell struma" to them. lie reported 5 such 
cases, the histories of which are abstracted 
here: 

C\SE 1 From Professor Kocher Fcmak. aged J 
55 years, had a colloid struma of the istlimus which 
had been growing rapidly in the last 3 months Two 
nodules were noted, one walnut sired, one p b> sM 
by Ui centimeters, each with smooth surfaces On 
section, there was noted a lobular structure of grai. . 
brown, red color, translucent, \cry granular, and 
with radiating septa containing transected \cs''els 
There was c\ndence of recent hemorrhage in both 
nodules 

Case 2 From Professor Xiehaus. Male, aged 6S 
years, had had a goiter for 1 5 j ears. Respira tor>' difn- 
culty had been noted for i \ear, and had become 
worse in the last 3 weeks with rapid growth of tumor 
Exitus occurred immediately alter operation The 
postmortem e.camination showed mctastascs to the 
lungs and the liver 

Case 3. From the Surgical Clime of Bern 
Female, aged 41 years, had had a th> roidcctomy 
12 years ago, for a large growth Recurrence had 
taken place, with rapid growth in the preceding 
Q months Tumor measured 12 by S 3 by to centi- 
meters and was adherent to the trachea The pa- 
tient died and the postmortem c-vammation showed 
puhnonarj' metastases 

Case 4 From Professor Koclier Female, aged 
40 years, had a rapidly growing tumor No further 
clinical details were giv en. 

Case 5 From Professor Kocher Male, aged 32 
years Two surgical specimens were obtained one 
egg-sized, one 6 centimeters in diameter No 
clinical details were given 

Lobenhoffer, in 1909, while discussing 
thjToid secretion, refers to 2 cases, abstracted 
below, which also fit into the categor}'- we are 
describing. 

Case 6 Female, aged 12 years, had a goiter 
which had grown rapidly in the precedmg 6 months. 
Marked pressure sjunptoms were present, A re- 
section of the left lobe and isthmus was performed 
-A small alveolar large cell struma of Langhans was 
demonstrated microscopically, all gradations being 
seen between small finelj' granular acidophilic cells 
and large coarsely granular cells The case was 
considered benign 

Case 7 A 40 j'ear old w oman v. as operated upon 
for goiter No clinical data were submitted. The 
specimen presented the tj-pical microscopic picture, 
and was considered benign. 

Wegelin, in his monograph on the thyroid 
in Henke and Lubarsh’s Handbiich, states 



lie I Diaarammatic representation of the de\eIop- 
ment of the thjroid. parilh\ro,d, and thjmus gland' 
To, the lonsJ Pt, the paralhjUQids, I, II, III, and IV. 
Thy, the thymus, I, II, III, and IV Ub, the ultimo- 
brandual bod>, 1, 2, j, and 4, the branchial pouches. 
(From C V Cowdrt, Sf-eaal after O Grosser 

m Keibcl and Mall, Iliif.ar Lvir,, elegy, 1012, 2 4O1 ) 

that he has seen several such tumors in all 
age groups but that they were all benign. He 
submits no further clinical data. 

Ewing, in his book on neoplastic diseases, 
also makes passing reference to what he calls 
“struma postbrancbialis (Gctzoiva) or small 
alveolar large cell adenocarcinoma (Lang- 
hans)'’ stating that he has e.xamined two 
tumors answering to that description, but he 
liketvise submits no clinical data and does 
not indicate whether thcA' were benign or 
malignant 

Haagensen desenbes 2 cases of thyroid 
carcinoma of the “small alveolar, large cell 
(Hurthle cell)” tj-pe These reports, which 
are fairly complete, are as follows: 

Case S Female, aged 37 years. In 191S patient 
had an enlargement of the thj roid associated with 
nervousness and menorrhagia In 1924 a partial 
'thyroidectomy was performed The tumor meas- 
ured 8 by 3 centimeters and there was perforation 
of the capsule “Patient referred to Memorial Hos- 
pital with considerable tumor remaining " Three 
half erythema doses of v-ray (low voltage) were 
given between October, 1924, and January, 1025. 
The tumor slowly decreased in size In October, 
1930, the tumor was about the same Patfaologv: 
thyroid small alveolar, large-cell (Hurthle cell) car- 
cinoma, Grade H 
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Case 9 Female, aged 58 years Iq igo6 following 
childbirth a goiter T\aJ noted •nhicb increased in sue 
slowly In December 1915 the tumor was removed 
The specimen was 11 b> 8 b> J centimetere was 
encapsulated, and it was thought to ha\e been 
completely removed In 19 ^ there was a small 
recurrence which was treated with radon impfanU 
lion m July, 1925 In Januarj 1926 cough and 
hemoptysis occurred and the patient was admitted 
to the 'Memorial Hospital An 8 by 6 centimeter 
bard, irregular mass was present at the base of the 
neck with pulmonary metastases and widening of 
the superior mediastinum Improvement occurred 
for 2 months following high voltage x ray therapy 
The cough and hemoptysis ceased after i month 
and the pulmonary metastases decreased in sue 

In 1927--1928 4 additional x ray treatments 
were given The condition remaujed unchanged 
In July 1929 the cough reappeared and the thyroid 
mass increased in sue in spite of continued 1 ray 
therapy In October 2929, there was back pain 
X ray examination showed metastases in the spine 
additional x ray therapy was given and a brace was 
applied In 193a z ray therapy was continued In 
1931 the patient weakened eonsidetab!/ the cough 
persisted The neck and pulmonary recurrence 
remained unchanged but the vertebral metastases 
increased Pathology thyroid smali alveolar large 
cell (Hurthle cell) carcinoma, Grade 11 Large 
cuboidj] cells with an acidophil cytoplasm and 
with small nuclei form compact small irregular 
alv eoli 

Eisenberg and Wallerstein report a single 
case of Hurthle cell adenoma nhtcb ivas 
unusual in that it nas assoaated with a toMc 
goiter 

Case tc A woman aged 54 years bad a swelling 
of the neck for years It had grown appreaably 
larger in the preceding $ months during wbicb time 
she had three speUs 0 / uoconsaotisom each 
lasting 1 hour The spelrs were accompan-td by 
diffu«e muscular twitching Only slow loss of 
weight occurred in the preceding s months with 
cardiac palpitation on exertion and excitement No 
nervousness or perspiration were noted Menses 
were normal The thyroid examination showed 
d ffuse erl3rgeme’'{ of both lobes of the thyroid 
The reck veins were distended There were no eye 
signs and no tremors The heart was ebghtly 
enlarged with a systolic murmur at the apex A 
basal metabolic rate of -Hao fell to +j 8 after 
lugoluation A right subtotal hemnhyiwdectomy 
was done Ten months later the patient was re 
admitted With swelling of the left lobe and isthmus 
of the thyroid The basal metabolic rate was -Hi 
\ left bemithvroidectomy was performed »bc 
basal metabolic rate then fell to +3 and 4 mODUis 
later to — j8 

Tie micro copii- picture showed many small 
alveob long strands of palinade hke cells and occa 


sionally syncytium like masses Some alveoli con 
tained a small amount of colloid The cells were 
large Ut free either polyhedral or irregularly 
shaped They weredearlyoutlmed The cy toplasm 
was otyphihe and finely granular The nudei were 
eccentrically placed small and vesicular with 
Duefeoh and they were rich m chromatin No 
mitotic figures were seen though a few double 
oudei were noted In addition the picture of toxic 
BOO exophthalmic goiter was present with many 
areas of lymphocytic infiltrations The dugnosu 
was to«c non exophthalmic goiter and Hurthle 
cell adenoma of the thyroid gland 

Clute and Warren, in a review of 226 cases 
of thyroid cancer, found i case of adenocara 
aonta. of the Hurthle cell type but thej did 
not teport any dtmeal data other than an 
cTcellent photomicrograph exhibiting the 
characteristic appearance of the tumor They 
remark "While admittedly the cells resemble 
the oTVoJul cells of the parathyroid, they 
appear to us fo resemble even more doselj 
the aadopbilic phase occasionally encountered 
in the thyroid epithelium itself” 

Our experience* comprises tie foliomng 
two cases 


Case 11 Bronx Hospital No ySfiyy A house 
wife 47 years of age was admitted to the hospital 
With a history of generalized arthralgias for the 
preceding 4’> years and a recent history extending 
over a period of 6 months of cardiac pilpitation 
tremor sweating and loss of 40 pounds in weight 
The physical examination revealed hypertrophic 
eolargement and restricted motion of all of the 
joints There was a firm nodular enlargement of the 
right lobeol the thyroid gland The blood 3 \asser 
rnanu test was negative The routine urme exami 
pxtiQo was a)«o negative The white blood count 
and difierential count were normal The vaginal 
and urethral spreads revealed no Gram negative 
diplococa The basal metabolic rate was - 1 - per 
cent 

Following a brief penod of lugolization operation 
was performed The lurnoi was found to involve the 
right lobe of the thyroid gland and was enucleated 
with such difficulty that a partial exosioo of the 
right lobe of the thyroid gland was necessitated 
together with the tumor 

Tile specimen was a reddish brown mass of tissue 
5 by * centimeters in diameter with some evidence 
of a thin fibrous capsule about the tumor hlicro- 
scopic examination revealed adenomatoid areas m a 
lymphocytic stroma There were small areas of 
wdc'OT" - maligniua or earlv thy roid carcinoma The 
outstanding feature however was the presence of 
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strands and alveoli T\-ith papHlar)' ovcrcroxrth of 
Hurthle tj-pe oia-philic cells of characteristic struc- 
ture The* immediate postoperative course vras un- 
eventful and rvas followed by intensive radiotherapi 
with a radium collar 

Examination of the patient 3 years later 
revealed no recurrence of the tumor. 

C.VSE 12 Bron.x Hospital N*o 66465. .V house- 
wife, 47 years of age, was admitted mth a 2 year 
history of a sloaly increasing swelling in the neck 
This was accompanied by some increased nervous- 
ness and sweating but there were no cardiac palpi- 
tation, tremor, e.xophthalmos, loss of weight, or 
any other sjTnptoms of hi-perthiToidism; no pres- 
sure symptoms were manifested. The physical ex- 
amination revealed a diffuse firm enlargement of 
the thiToid gland, particularly on the left side, 
where a bruit was heard There was slight cardiac 
enlargement but no other signs of cardiac disturb- 
ance The white blood count was S loo, the poly- 
morphonuclears, So per cent, Uanphoex tes, iS per 
cent, and monocytes, 2 per cent. The routine urine 
e.xamination was negative The basal metabolic rate 
was -f-2a per cent The uterus was moderately en- 
larged by the presence of a fibroid tumor. 

Following a brief period of lugolization operation 
was performed and a large ovoid tumor of the left 
lobe of the thyroid was enucleated The remainder 
of the left lobe of the thyroid was subtotally resected 
The tumor was 5 by 4 centimeters m diameter, 
brown, and fleshy m appearance Microscopic 
e.xamination revealed an area of compact cellular 
tissue characterized by cords and bcht foamy 
polyhedral aadophilic cells v ith small eccentnc 
nuclei The remainder of the thyroid gland ex- 
hibited areas of varying cellularity, colloid disten- 
tion, and focal lymphoid infiltration 

The postoperative course was uneventful, and 
the patient has remained well to this date (8 
months') 

CLIXICAL F.'tCTS 

A number of clinical facts have been e.x- 
tracted from this review of the available 
clinical records of the Hurthle cell type of 
tumor- 

1. In only one of the recorded cases has 
there been any associated thyrotoxic phe- 
nomena This was Eisenberg and Waller- 
stein’s case. This is remarkable. 

2. No (^se, e.xcept one of ours, has shown 
any association xvith joint or bone manifesta- 
tions In this case, the laboratory and clinical 
observations have shown no data which could 
either (a) associate the tumor with any para- 
thyroid structure, or (b) give any inkling of 


any metabolic disturbance usually associated 
with parathyroid actinty. 

3 There is no e-vidence that the presence 
of the Hurthle cell type of tumor has been 
associated with any' other ductless gland dis- 
turbances. 

4. In the recorded cases 4 “benign’’ and 6 
“malignant” forms of Hurthle cdl tumor are 
described, no statement as to the malignancy 
or benignancy being made in the remaining 
cases 

5. In at least i case Cone of ours) several 
types of tumor seem to be pre-sent. 

CULL OF ORIGIN* OF KrRTTII.E CELI, XITltOR 

As is seen from the preceding anatomical 
and microscopic descriptions many* cells 
differing only very slightly morphologically- 
cxist from which the Hurthle tumor might 
originate. Difficulty' is added by* the con- 
fusing terminology and nomenclature; for 
instance. Hurthle cell tumor, Langhans 
ymehemde struma. Getzowa struma, etc., 
may* or may not be the same entities. 

In Langhans’ original description of these 
tumors the cells making up the parenchy-ma 
are described as large polyhedral oxy-philic 
granular cells about 15 or 30 microns in 
diameter arranged in small alveoli or tra- 
beculcc. The nuclei are eccentrically* placed, 
about 6 to 8 microns in diameter, and contain 
a large amount of chromatin in clumps and 
threads with a prominent nucleolus. Lang- 
hans, as well as other observers, aptly noticed 
the resemblance of these cells to the paren- 
chymatous cells of the liver and adrenal 
corte.x. Of greatest possible significance, 
however, was the very* close resemblance of 
the tumor ceDs to the oxyphilic cells of the 
parathyToid, a fact which lead a group of 
observers, notably* Eisenberg and Wallerstein, 
to believe that the tumors are of parathyroid 
origin. The latter observers bolster up their 
anatomical data with clinical observations 
concerning the physiological effects of the 
tumor which they* observed in their patient 
(vide supra). 

Eisenberg and Wallerstein consider this as 
evidence of the presence of a functioning 
parathyroid tumor although data on the 
blood calcium or calcium metabolism are not 
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Case 9 Female aged 58 years la ipoefoUowiag 
childbirth a goiter was noted which increased m 
slowly In December, 191S the tumor was removed 
The specimen was n by 8 by 3 centimeters was 
encapsulated and it was thought to have 
completely removed In 1924 there was a gmall 
recurrence which was treated with radon implanta 
tion in July, igrs In January rgjd, cough and 
hemoptysis occurred, and the patient was achnitted 
to the Memonal Hospital An 8 by 6 centimeter 
hard irregular mass was present at the Use of tie 
neck with pulmonary metastascs and Widening of 
the superior mediastmum Improvement occurred 
for 2 months following high voltage x ray therapy 
The cough and hemoptysis ceased after t month, 
and the pulmonary metastases decreased m size 

In 1927-1928 4 additional x ray treatments 
were given The condition remained unchanged 
In July 1929 the cough reappeared and the thyroid 
mass increased in sue m spite of continued x ray 
therapy In October, 1929 there was back pain 
X ray examination showed metastases m the spme 
additional x ray therapy was given and a brace was 
applied In 1930 x ray therapy was continued In 
1931 the patient weakened considerably, the cough 
persisted The neck and pulmonary recurrence 
remained unchanpd but the vertebral metastases 
increased Pathology thyroid small alveolar large 
cell (Hurthle cell) carcinoma Grade II Large 
cuboidal cells with an aadopbil cytoplasm and 
with small nuclei form compact, small irregular 
alveoli 

Eisenberg and Wallerstsia report a single 
case of Hurthle cell adenoma which was 
unusual m that it was assoaated with a toxic 
goiter 

Cass 10 A woman aged34 yean, hadastrellrng 
of the neck for years It had grown appreciably 
larger in the preceding j months during which tune 
she had three spells of unconsaousness each 
lasting I hour The spells were accompanied by 
diffuse muscular twitching Only slow loss of 
weight occurred m the preceding 5 months with 
cardiac palpitation on exertion and exatement No 
nervousness or perspiration were noted Menses 
were normal The thyroid examination showed 
diffuse enlargement of both lobes of the thyroid 
The neck veins were distended There were no eye 
signs and no tremors The heart was slightly 
enlarged with a systolic murmur at the apex A 
basal metabolic rate of +4° fell to +*8 after 
lugoluation A right subtotal bemithyroidectomy 
was done Ten months later the patient was re 
admitted with swelling of the left lobe and isthmus 
of the thyroid The basal metabolic rate was +4* 

\ left bemithyroidectomy was performed The 
basal metabolic rate then fell to +3 and 4 months 
later to -18 

The microscopic picture showed many small 
alveoli, long strands of palisade like cells and ©cca 


sjOflalJy syncytium like masses Some alveoh con 
tamed a small amount of colloid The cells were 
large, fat free either polyhedral or irregularly 
shaped They were clearly outlined The cytoplasm 
was oxyphilic and finely granular The nuclei were 
eccentrically placed small and vesicular, with 
nucleoli, and they were rich in chromatin No 
mitotic figures were seen though a few double 
nuclei were noted In addition the picture of tone 
non exophthalmic goiter was present with maav 
areas of lymphocytic mfiltrations The diagnosis 
was “toxic non exophthalmic goiter and Hurthle 
celt adenoma of the thyroid gland 

Clute and Warren, in a review of 226 cases 
of thyroid cancer, found i case of adenocarci 
oonm 0/ the Hurthfe ceU type, but they did 
not report any clinical data other than an 
excellent photomicrograph exhibiting the 
characteristic appearance of the tumor They 
remark “While admittedly the cells resemble 
the oxyphil cells of the parathyroid, they 
appear to us to resemble even more doseh 
the aadopblic phase occasionally encountered 
in the thyroid epithebum itself ’’ 

Our expenence' comprises the folloinag 
tno cases 


Case n Bronx Hospital No 38653 A house 
wife 47 years of age was admitted to the hospital 
xntb a history of generalized arthralgias for the 
preceding years and a recent history extending 
over a period of 6 months of cardiac palpitation 
tremor sweating and loss of 40 pounds in weight 
The physical examination revealed hypertrophic 
enlargement and restricted motion of all of the 
loittts There was a firm nodular enlargement of fhe 
right lobe of the thyroid gland The blood ^^asser 
mann test was negative The routine urine exami 
nation was also negative The white blood count 
and differential count were normal The vaginal 
and urethral spreads revealed no Grata negative 
diplococo The basal metabolic rate was -fa per 
cent 

Following a brief period of lugolizalion operation 
was performed The tumor was found to involve the 
right lobe of the thyroid gland and was enucleated 
wjtb such difficulty that a partul evasion of the 
right lobe of the thyroid gland was necessitated 
together with the tumor 

■^e specimen w 


3 reddish brown 


3 by * wntuneters in diameter with some evidence 
of a thin fibrous capsule about the tumor Micro 


scopic examination revealed adenomatoid areas m a 
lymphocytic stroma There were small areas ot 
adenoma mahgnum or early thyroid oremoma 1 be 
outstanding feature however was the presence of 
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The classification of Haagensen made_ in 
1931 is made from the iMemorial Hospital 
material, is based upon a series of 30 cases, 
and is as follows. 

1 Adenocarcinoma 

2 Small round cell carcinoma 

3 Giant cell carcinoma 

4. Papillary cj-stadenocarcinoma 

5. Small alveolar, large cell carcinoma (Hurthle 
cell t^Tie) , 2 cases, 6 6 per cent 

Perhaps the most inclusive classification is 
that suggested by Clute and Warren upon an 
experience of 226 cases 

Cases 

I .\denoma v.ith blood ^ essel involvemeni 09 


2 Papillary adenocystoma . .... 51 

3 .'Idenocarcinoma (including Hurthle cell 

adenocarcinoma) ... ■ 3 ^ 

4 Fibrosarcoma . . . 3 

5 Epidermoid carcinoma i 

6 Giant cell cancer ii 

7. Small cell cancer 30 


MTule certain U-pes of neoplasia appear in 
each classification, there is no unanimit}' of 
opinion as to the various forms of cancer 
which appear within the confines of the 
tluToid gland, nor, indeed, is there any uni- 
formity of definition regarding the limits of 
malignancy as the tumors are histologically 
portraved 

mscussrox 

One can predict ivith a reasonable degree 
of accuracA' the future clinical course of many 
types of carcinoma of the skin, oral mucous 
membrane, ceriix uteri, and certain other 
tumors on the basis of their histological 
features The prognostic and biological sig- 
nificance of, for example, frequent mitotic 
figures, anaplasia, invasion, staining qualities, 
cell arrangement, and other features of 
established value m general oncologj- are 
found notoriously inadequate in their apphea- 
tion to thyroid tumors This has lead to a 
great deal of confusion in terminology", which 
in turn reflects the fundamental confusion in 
the criteria for pathological classification To 
this day there appears no universally accepted 
classification of thyroid tumors, and the 
literature is clogged with such ambiguous and 
noncommittal terms as “benign metastasizing 
adenoma,” “fetal adenoma,” “strumas” of 
various sorts, and “tumors” not definitely 


assigned to a benign or malignant category- 
The lack of a single fundamcnhim dreisionis in 
the classification of thyroid tumors has re- 
sulted in the separation of groups of tumors 
on A-arious bases with consequent oA-erlapping 
of groups This has been further complicated 
by- the knon-n AA-ide range of cell morphology 
in the normal thyroid gland as a result 
of physiopharmacological changes. In any 
attempt at a classification of thyToid tumors 
prime emphasis should be laid upon the be- 
nignancy or malignancy- of each tumor type. 
This is at times difficult to determine, but in 
the last analysis must conform with the 
clinical course of the disease. If a tumor 
produces distant metastases it is malignant 
no matter how benign its histological struc- 
ture may appear according to our present 
methods of analysis. This separation into 
benign and malignant tumors is of greater 
biological significance than any- superficial 
similarity of cell tyqies in tumors which are 
in some cases benign and in others malignant 
It is because of the difficulty, at times, in 
establishing a definitiA-e diagnosis of thyroid 
carcinoma that one is tempted to discard the 
fundamental basis of dichotomous dhnsion 
into benign and malignant tumors and to 
classify scA-eral tumors together on the basis 
of a similar cell structure It was in this way- 
that the Hurthle cell tumor of the thyroid 
was first described 

In Langhans’ cases the fragmentary pub- 
lished data indicates that although there 
were no microscopic CA-idences of malignancy- 
in any- of the tumors, not eA-en the charac- 
teristic inA-asion of the blood A-essels stressed 
by- Graham, 2 of the patients presented 
metastases with subsequent death. There 
can be no question but that these 2 cases 
represented types of thynoid carcinoma The 
3 other cases may hav-e been benign tumors 

We have studied our 2 cases of so called 
Hurthle cell tumor of the thyroid from this 
viev-point and Avere able to demonstrate in 
one case that the tumor was accompanied by 
an area presenting the usual picture of thyroid 
carcinoma immediately- adjacent to the dis- 
tinctive Hurthle cell form (Fig. 1). W'e feel 
that there is no reason to believe that two 
separate tumors coexisted in the thyroid but 
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mentioned At any rate, even if it were eon 
ceded that the Hurthle coll tumor which they 
removed was a functioning parathyroid 
tumor, one would expect the episodes of 
tetany to follow rather than to precede the 
resection of the tumor Their view is not 
generally accepted, however, and the sum 
linty to the parathyroid cells is considered 
by some to be probably purely coinadental 
Getaowa on analogous grounds has claimed 
that the Hurthle ceil tumors arise from the 
ultimo branchial bodies a vnew which while 
held possible by Langhans is considered un 
warranteil by ^\egel^n 
Other observers noting the similarity of 
the cells to the Urge oxyphilic mterfolhcular 
cells described previously by HurtUe, Baber 
LangcndorJl and others, have considered these 
cells the true aniagen of these tumors and hav e 
accordingly classified them as Hurthle cell 
tumors Numerous studies of normal thyroid 
histology have resulted in conflicting opinions 
as to the nature of this cell and indeed the 
existence of any type of intedoUicuUr epi 
thchura has been questioned by many ob 
servers Maksimov and Bloom (13) did not 
find any mterfolhcular cells m wax plate re 
constructions and therefore consider at least 
some of the so called mterfolhcular ceU 
groups as tangentially cut folheular iralJ, a 
view also held by ^enhoIT UUson, and 
Williamson and Pcarse, in their careful rc 
searches on the minutias of thyroid structure 
make no mention of mterfolhcular epithelium 
Nonidez (ry, 18, 19) and Kaymond have 
described panfolheular cells in various labo 
ratory animals as has Zechcl {26 37) who 
considers them as phases in arrangement of 
the thyroid parenchyma in the eyebe destruc 
tion and regeneration of the follicles Further 
doubt IS cast upon the anatomical identity of 
these cells by the fact that, although are 
of characteristic appearance, all grades of 
transition have been found between them and 
the principal thyroid cells (Langcndoril) 
Maksimov and Bloom (14) believe (hem in 
all probability to be dead or dying cells 
Wegrfin considers the oxyphilic cytoplasia 
and vesicular nuclei as evidences of degencra 
tion as seen in an anemic infarct of the kid 
ney while Marine s opinion is that such 


ciiatigeB represent a stage in the secretory 
Q'cle of the normal thyroid epithelial cell 
The evidence at hand then would seem to 
indicate a physiopathological rather than an 
anatomical basis for the appearance of the so 
called Hurthle cell m the normal thyroid If 
this IS true, then, the so called Hurthle cell is 
a phase of the thyroid epithelium and as such 
does not represent a distinct anatomical unit 
but rather a functional change, probably 
nutritive A similar interpretation probably 
obtains in the tumors of this cell type This 
IS supported by the observations of Wegeliti 
who on one occasion noted an area of "large 
cell adenoma ’ in the center of an otherwise 
more usual type of thyroid carcinoma with ail 
stages of transition between the larger and 
smaller cell types In another case be found 
scattered areas of large cell formation in an 
otherwise usual form of ivuchcrnde slruma 
while a metastasis which appeared in the 
forearm several months later euibited almost 
exclusively small alveoli with large oxyphilic 
cells Clute and anon have also noted the 
similarity between these cells and certain 
involulionary changes following primary thy 
roid hyperplasia 

CIASSIFICATION OF lItmTIII.E CELL TUitOR 

Because 0/ all 0/ these essentially ana 
toDucal and physiological facts the dassifica 
tioQ of tumors of the thyroid m genera) and 
of the Hurthle cell tumor in particular has 
always been a difficult and controvertible one, 
and the number of classifications of thyroid 
tumors IS almost as great as the number of 
students of thyroid pathology Langhans 
classification made m igoy is based upon an 
expencnce of y6 cases and is as follows 
I Di« wTjchemde Slninu (adenocarcinoma) 

» Karamomatose Struma miC dem gwcebtilichen 
unreg^lmaessigcn Bau der Krebse (ordinary form of 
carcinoma) 

3 Mctastavsierfrode Kolloidstrums (metastasizing 
colloid gotter) 

4 Parastcama Tumor der Fpithelkoerper odet 
tyycogen haltige Struma (Kocher) (Tumors eon 
Utmac eacessive amounts of gljcogcn ) 

5 l^pilloma 
K Kanktoid 

7 Klemal'cobre erossrelliscu Struma Mcleiciit 
Stroma postbranchisfis (CctcoRa) (Small alveolar 
la^ celt tumors IHurthle type?] ) 
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Fig i Photomicrograph of section of tumor remo\ed 
from our case, Case ii Part of the tissue r\hich might 
indicate mahgnant changes X43 
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Fig 3 In this photomicrograph winch is from the 
same specimen as is Figure 2, is shoi\Ti the tj^iical Hurthld 
cell arrangement X7S 



Fig 4 Our case. Case 12, showing the tj-pical charac- 
teristics of the Hurthle cell large granular cells with 
large nuclei X75 



Fig. 3. From same specimen as is Figure 4 In this 
photomicrograph is shown the peniascular arrangement 
in the Hurthle cell tumor. X75. 
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rather that the two portions of the tumor 
represent different phases of the same process, 
which, if carried to completion, might have 
left behind no clue as to the origin of the 
larger cell type Stated in another way our 
interpretation would suppose that the original 
stimulus to neoplastic formation engendered 
a thyroid carcinoma, that, with the gror^ 
of this caranoma, new reactne stimuli were 
effected in the surrounding tissue, that these 
reactive stimuli, possibly expressed through 
changes in the vascular supply to the tumor, 
in turn affected the tumor resulting in a con- 
version of the histological appearance from 
that of the more usual type of adenocarcinoma 
to the Hurthle cell type, that this conversion 
is a secondary change which may so involve 
the entire tumor as to leave behind no trace 
of the original cell type in some cases, and 
that this new cell type, now representative of 
the tumor, is not to he considered a distinct 
form of tumor any more than is the Hurthle 
cell in the normal thyroid to be considered a 
ffxed anatomical component of the gland 
Furthermore this secondary change to the 
Hurthle type of cell may occur in tumors 
which originally may have been either benign 
or malignant, but following the conversion 
to the Hurthle cell type this difference may 
no longer be discernible Accordingly it is 
readily understood why tumors formerly 
grouped under the single heading of Hurthle 
cell tumors may include both benign and 
malignant types It is therefore most urgent, 
wherever possible to search the tumor care 
fully for remnants of the ongmal unchanged 
tumor for a clue as to its real mabgnaniy or 
benignancy It is only in this way that we 
may be able to separate individual tumors 
with this deceptnely charactenstic hjsto 
logical appearance into their respective benign 
and malignant categories, which division is 
from a clinical viewpoint, the most funda 
mentally impiortant one in the classification 
of thyroid tumors 

What is the clinical meaning of this sec 
ondary change? We beheve that the malig 
nancy is not dependent upon the presence 
of the so called Hurthle cell, but rather 
on the malignancy of the underlying tumor 
upon which is supenmposed another factor 


fcossibly nutritive) which is responsible for 
the conversion of the tumor cells, alread> 
either benign or malignant, to the HurtWe 
form That this change may modify some of 
the properties of the tumor we do not denj 
If, as we believe, these cells represent a 
degenerative change, we can expect some 
decrease m rapidity of growth, and a slightlj 
more favorable prognosis, a view supported 
by the relatively benign course of even 
malignant cases 

TREATMENT 

In the present state of our knowledge the 
pnmary treatment of these tumors is surgical 
eradication It seems better to resect the 
entire lobe than to enucleate the tumor 

RADtATION THERAPY 

Eipenence with radiation therapy is avail 
able ID the records of Haagensen s a cases and 
in I of ours Haagensen's cases have gone 
7 and ii years respectively since operation 
and, accorAng to him, have been definitely 
benefited b> x ray therapy In our case in 
which a radium collar was applied the effect 
so far must be correlated with the failure of 
any metastatic focus to make its appearance, 
however, it is much too soon for us to make 
any definite statement vvnth regard to the 
permanent result This experience would 
tend to indicate the great value of radiation 
therapy in all cases after the tumor has been 
surgically eradicated 

SUUilARY 

1 The origin and significance of the 
Hurthle cell in normal and neoplastic thyroid 
tissue IS indicated 

2 Two thyroid tumors with this distinctive 
cell are presented and the relationship to 
thyroid caranoma demonstrated in one of 
them 

3 At the present state of our knowledge, 
therefore, we consider U advisable not to 
pla(£ too great an emphasis upon the sig 
nificance of the so called Hurthle cell type of 
tumor but rather to separate this group into 
its component benign and malignant cate 
gones upon more fundamental criteria We 
suggest that the term Hurthle cell tumor be 



CONGENITAL ANOMALIES OF THE RECTUM AND ANUS 

J. K BERMAN, M.D., F A C.S , Indianapolis, Indiana 


S INCE congenital anomalies of the rec- 
tum and anus occur about once in 
5,000 newly bom babies (3), the aver- 
age phj'sidan will not see a large num- 
ber of cases Statistics concerning the fre- 
quency of these lesions are extremely variable. 
Zohrer at the Vienna Lying-In Hospital and 
Collins in the Dublin Lying-In Hospital 
jointly report 66,654 deliveries with 3 cases of 
imperforate anus These statistics are quoted 
in Ball’s textbook, published in 1SS7 (i) The 
Riley Hospital receives children from all sec- 
tions of the State of Indiana and in the last 
12 years there were 34,454 admissions v.dth 22 
anomahes of the rectum and anus ‘ 

The diagnosis of anomaly in this region is 
not difficult, especially in the serious cases 
which are associated with, and present symp- 
toms of, acute intestinal obstruction The 
difficulty arises in diagnosing the kind of 
anomaly present so that proper surgical ap- 
proach may be made. 

EITBRYOLOGY 

The mesenteron or central portion of the 
alimentary canal is formed from the entoderm 
and consists at first of a simple tube which 
mds blindly anteriorly and posteriorly This 
.ube represents only the mucous membrane 
Later it becomes enveloped in a layer of meso- 
derm which differentiates into two portions — 
the outer forming the peritoneal covering 
while the inner forms the muscle and connec- 
tive tissue elements .\n invagination of ecto- 
derm takes place later at the two ends, an- 
teriorly the stomodeum which constitutes the 
mouth and posteriorly the proctodeum which 
constitutes the anal orifice If we briefly refer 
to the diagram (Fig i) we see that in the 5 
weeks embiyo the intestine and urogenital 
sinus emptj'^ into a common opening which is 
known as the cloaca This condition is nor- 

From the Surgical Sercnce of the James Whitcomb Rilej Hos- 
pital and the Department of Surgery*, Indiana Unit erst W School 
of Medicme, Indianapolis 
^The 23d case was m the Coleman Hospital 


mally present in certain birds and in certain 
fowls It is really a caudal expansion of the 
hind gut which gives off in front of the 
allantoic stalk (bladder). 

At 6 weeks the saddle-like partition between 
the intestine and the allantois, and known as 
the urorectal septum, grows caudally, dividing 
the cloaca into a dorsal rectum and a ventral 
primitive urogenital sinus This is complete 
at about 9 weeks In the male this latter 
structure gives rise to the bladder and a 
greater portion of the urethra, all but the 
anterior part, and above and posteriorly it 
receives the mesonephric ducts which later 
become the vasa deferentia In the female 
the muellerian ducts which are derivates of 
the aforementioned, later become the uterus 
and vagina 

The perineum develops by the dixdsion of 
the cloacal membrane into the urogenital 
membrane in front and the anal membrane 
behind and by a down growth and spreading 
out of the mesenchjTnal elements between 
these two membranes At 6 weeks the 
coccygeal eminence is very prominent and in 
front of it is a slight elevation surrounded by a 
groove From this will develop the anus and 
generative organs (Fig. i). At 8 or 9 weeks 
the anus is separated from the cloacal opening 
and the perineal septum has begun to form. 
.At 10 weeks determination of se.x is possible 
and the anus is separated from the anterior 
perineum This separation is so complete 
that extravasation of urine is limited to the 
front of this space and abscesses connected 
with the rectum seldom invade the front 
portion A small pit forms in the perineum 
(proctodeum) which folds inward until it 
joins the hind gut This infolding occurs 
when the membrane separating them and 
knoViUi as the anal membrane ruptures This 
takes place about the eighth week of preg- 
nancy and the point of junction corresponds 
to what is known as the white line of Hilton 
in the adult 


II 
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discarded and that it be replaced by the 
terms adenoma with Hurthle cell change and 
adenocaranoma with Hurthle cell change 
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Fig 3 A, Clinical appearance of penneum Note ab- 
sence of anus and incomplete deielopment of genitalia 
B, Roentgenogram, retouched, shomng upside donn posi- 
tion After massage under fiuoroscope air pocket was 
found to descend to a loner le\el C, Injection of sodium 


iodide into bladder Note its unusual shape and the ab- 
normal ureters D, Injection of sodium iodide through 
recto-urethral fistula into hind gut E and F, Diagram of 
recto-urethral fistula before and after operation Case 
R-18060 S S 


According to Fraser the congenital mal- 
formations of the anus are as follows- 

1 Congenital narrowing of the anal canal. 

2. Congenital occlusion of the anal canal, 
by fibrous or membranous tissue, the occlusion 
being partial or complete 

3. Abnormal location of the anus 
4 Congemtal absence of the anus. 

WTtereas the congenital malformations of the 
rectum are; 

1 Total absence of rectum. 

2 Atresia of the lower end of the rectum. 


3 Membranous occlusion of the rectum 

4 Rectovaginal, recto-urethral and recto- 
vesical fistulas This classification is accurate 
anatomically, but does not lend itself well to 
clinical application because combinations are 
the rule A better grouping for practical pur- 
poses is the one suggested by Ladd and Gross 
which is as follows (Fig. 2) • 

I. Incomplete rupture of the anal mem- 
brane or stenosis at a point i to 4 centimeters 
above the anus Repeated rectal dilatations 
is all that is necessary. 
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Fis I Diagram of embryological de\elopr(Kiit Divi 
Sion of Che rectum and urogenital diaphragm in the earty 
embryo Inset method of inversion of proctodeum and 
descent of hmd gut 

TVPES OF JtALFORiUTIOVS 
Most malformations are an arrested de 
velopment or irregular growth of the procto 
{leum or the raesenteron Frequently there is 
a failure of closure of the penneal septum and 
then the various forms of dstulas occur It 
may readily be seen that anomalies may occur 
involving the rectum, the anus the urogenital 
tract, or anj combination of these structures 
Many classifications have been advanced to 
cover all varieties of malformation Perhaps 
the most complete and earliest of this group 
will be found in Ball s tevtbook 


1 Preternatural narrowing of the anus at 
the margin, occasional!) extending some dis 
tance above this point 

2 Complete occlusion of anal aperture bv 
simple membrane or common integument 

3 No anus whatever the rectum being 
partially deficient and terminating in a cul 
de sac at a greater or less distance above its 
natural outlet 

4 The anus in this vantt) is norma! the 
rectum at a variable distance above it being 
either obstructed b) a membrane or com 
pletel) occluded for a greater or less distance 

5 The anus opens at some part of the 
perineal or sacral region instead of at its 
normal position 

6 The rectum opens into the bladder, 
urethra or vagina, sometimes forming a com 
plete cloaca the normal anus usuall) being 
absent 

7 Rectum normal with the evccption that 
either the ureters the vagina, or uterus, open 
preternaturall) info it 

8 The rectum IS entirely wanting 

9 The rectum and colon both absent In 
these cases there is sometimes an opening 
leading to the intestine at some other part of 
the surface of the bod> It will be seen that 
in the first three varieties the development of 
the proctodeum is pnnapall) at fault, while 
m the others the malformation is of a more 
complicated character 
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fetal enteritis (4) maj' be the cause. One 
thing is definitely known — that these anomalies 
usuaUj' do not occur singly and this must be 
borne in mind in prognosis and treatment. 

SYMPTOMS or ANOM.A.LIES 

The symptoms of most of these patients 
are those of acute intestinal obstruction 
Sometimes there is partial intestinal obstruc- 
tion with distention and in the fistulous U-pes 
parents mil note that there is an abnormal 
opening mth an absence or occlusion of the 
anus Further discussion is unnecessar}’ for 
diagnosis is made easilj' when the possibility 
of these congenital anomalies is considered. 

DIAGNOSIS OF TYPES 

The chief concern of the surgeon is the 
accurate diagnosis of the tj^e anomaly that 
exists In order to establish this many meth- 
ods are used, such as: 

I X-ray examination of the abdomen mth 
the child in the upside doTO position (9). 
The rationale for this is the hope that gas in 
the obstructed hind gut mil nse to the top 
or dome of the obstruction, thereby revealing 
its proximity to the anal canal This method 
is a veiy useful one, but leads to errors in 
diagnosis during the first 24 hours of life be- 
cause gas is rarely present beyond the hepatic 
flexure (Fig 3) 



Tig 6 .V, Photograph of anomaly present Note the 
rcctofossa na\acu!ans fistula (retouched) B, .After opera- 
tion Note double vagina and reconstructed penneum 
Case C-R'55S3 J R 

2 Injection of i2>^ per cent sodium iodide 
when there is an external fistula (Fig 3) ; this 
should be done also to reveal internal fistulas. 

3. Performance of a colostomy with digital 
examination of the blind hind gut This 
method is fraught -with danger because the 
mortality in this group is extremely high 
(some figures up to 90 per cent). 

4. We have recently used the fluoroscope 
as an aid in diagnosis, especiall}^ in the first 



Pig 7 






R-iail v' imperforate anus, group lA' Case Fig g Photograph of rectoperineal fistula Note per- 

Fig .8 Photograph of rectofourchette fistula before G R ° tubercles or snelhngs Case R-igng 

operation Case R-2736 N S 
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2 Imperforate anus or obstruction due 
onU to a persistent membrane Cruaate m 
asions followed b> dilatations is all that is 
necessary 

3 Imperforate anus with rectal pouch 
separate from anal mimbrane (Most fre 
quently encountered anomaly ) Perineal in 
asion IS required and rectal pouch should be 
brought down to anal sphincter 

4 Anus and anal pouch normal, but rectal 
pouch ending blindlj Most difficult to treat 
because the rectal pouch is so high that jt is 
difficult to reach through perineal approach, 
mortality, 6i 6 per cent 



Fig 4 A Before bpeiatioD Note enormous iii«tcntion 
B Alter operation C Diasram indicating anomal> en 
countered Rectovaginal CstuU running betneen septum 
in double V3eina Case R 15694 A H R 

If non we add to this classification the %an 
OU3 types of fistulas we have a satisfactory 
clinical grouping Bv referring to the cmbr\o 
logical rcMew wemay readily understand why 
m the male there may be recto\C8ical recto 
urethral, or rectopenneal fistulas, whereas m 
the female there may be rectovesical but 
more commonly rectovaginal or rectovulvar 
or rectopenneal fistulas (Fig 2) 

CtUSE OF ANOMAUES 

The cause of these anomalies is of course, 
a matter of conjecture Some say it is apt to 
occur m families (6) Others hav e said fetal 
pcntonitis or chorionic adhesions as well as 



Tig s A Diagram abmons icctopenneal fistula 'pbmcteric action present in 
both openings. B Diagram of cross seetton 
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TABLE I. — ASSOCIATED ANOMALIES 


Heart 

Patent ductus artenosus . . . 2 

Patent foramen o\aJe .... . 1 

Congenital heart lesion, t\-pe not classified i 

.Arteries 

Congenital atresia of right iliac . i 

Lungs 

Congenital atelectasis, left lung. . .. 1 

Gemto-urinar>' tract 

Double \agrna .. ... 2 

Crj-ptorchidism i 

Anomalj of bladder and ureter .... 2 

Absence of the left kidney. . i 

Gastro-intestmal tract 

Meckel’s diverticulum i 

Congenital malformation of ileum i 

Abdominal rvall 

Umbihcal herma 2 

Feet 

Bilateral club feet 1 

Brain 

Alongolian idiocy i 

Spine 

Spina bifida occulta . t 

Congenital partial absence of lumbar t ertebra i 

Eyes 

Strabismus i 

2 children had a anomalies each 
2 children had 4 anomahes each 
The 9 remauung children had t anomaly eadi 
Total cases havung anomalies (56 3%) 13 


brought dotvn to the skin, a hollow needle is 
inserted to make sure of the structure and 
then a cross incision is made and the mucous 
membrane sewed to the skin in a position 
corresponding approximately to the anal 
sphincter. Chromic catgut No. o is used to 
suture the bowel to the skin as well as to dose 
the incision 

4 If a fistula is present, it should be left 
alone until the child is older. This is done 
because attempts to close them at the time of 
operation fails in half the cases and increases 
the mortality. In older children fistulas may 
be closed if accessible, but if in the bladder 
dosure should be deferred until the child is 
much older, also, fistulas sometimes, although 
very rarely, will dose spontaneously after the 
rectal opening is re-established. If the child 
is unable to stand any surgery, then simple 
dilatation of the fistula may be used tem- 
porarily. 

SUMMARY OR CASES 

Of the 23 cases, there were 12 males and ii 
females. One of doubtful sex (Fig. 3) was 
thought to be a female, but diagnosed a male 
because of structures which felt hke testes in 


T.ABLE H. — ^TREATMENT AND RESULTS 
Medical 


Group 


1 Rcco^ercd 

Died 

Inipro\ed 

Xlninprot ed 

I— I 


: ^ 1 

i 1 


It 



1 


ni 


i 

1 



i\— I 

1 

1 

1 I 

1 

\-3 

1 

1 


Total — 5 


1 3 

i . 


Surgical 


Group 

Results 

1 Reco\ ered 

Died 

\ Inp'o\ed 

t Unirapro\ed 

i-i i 

1 




U— I 

1 X 

z 


1 

1 

m— 2 

! ’ 


3 (Col 


i\— 3 


1 ^ 



II 

1 

! - 



Total — iS 

1 13 

1 j i i 



Deaths m hospital (medical and surreal) 6 

Deaths after leanns hospital (medical acd surgical) S 

Total deaths (medical and surgical) i j 


the genital folds and a urethra which traversed 
the genital tuberde So far as I am able to 
ascertain the urethra has never been reported 
in the cbtoris. 

Six were in the newborn, lo under i 3'ear, 
4 between the ages of i and 5 3'ears, and 3 
over 5 j'ears of age 

Fourteen had assodated fistulas, 9 did not. 
Following our grouping there were 2 in group 
I ; 2 in group 2 , 2 in group 3; 3 in group 4, and 
14 (60 per cent) in group 5 

Thirteen (56 5 per cent) of these patients 
had assodated anomalies Two of these had 
four present. Nature does not err singly in 
most cases (Table I). 

Five patients were treated bj-- palliation or 
were hi extremis before surgical treatment 
could be instituted. Of this group 3 died and 
2 were unimproved, a mortality of 60 per 
cent 

Eighteen were treated surgicaUiL There 
were 3 deaths in this group and an operative 
mortality of 6.6 per cent. A follow-up study 
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lig to Diagram niustratioff stones in th« nevk of the 
bladder and rectovesical tistgla with divertiruJuin ron 
taming a urinary calculus Cas«Ki8.S DD 


24 hours of hfe The infant ma> he mo\e<i in 
various positions and by gentle massage of 
the abdomen gas is forced down or up into 
the blind hind gut 7 he position is then 
marked by bony landmarks or by metal ar 
roivs fastened to the skin by adhesive Thus 
far ne have had no inaccurate diagnosis by 
this method ‘ The fluoroscope often reveals 
CO existent anomalies by demonstrating pock 
cts of gas which cannot be shifted from one 
portion of the intestine to another 
TREATMENT 

Treatment obviously vanes with the type 
anomaly and the age of the child We may 

TTi tuth r i> nJ 6t*U to D Wnihc ol oor » y dfporliinBl f r 
h «d ndcvel pins tiitt pracedur 


dogmatically state the folloiving rules con 
cerning treatment 

1 All treatment depends upon accurate 
diagnosis 

2 Avoid colostomy whenever possible 
Mortality in this group is high, espeaally in 
the ne«l»rn 

3 Dissections should be made from below 
by making a longitudinal incision from the 
middle of the perineal body postenorly to the 
coa^x, thereby cutting directly through the 
sphincter Since the external anal sphincter 
muscle develops from regional mesenchyma 
and IS not dependent upon the presence of 
the terminal bowel it is practically always 
present This accounts for good sphinctenc 
control m patients operated upon for con 
genital absence of anus The rectum descends 
m the hollow ol the sacrum closely applied to 
that bone and except at its upper part is un 
covered by perineum posteriorly In front 
the penneal pouch descends to a much loner 
level while its close relations to the genito 
onnary organs should be borne m mmd Dis 
section should then be earned upward hugging 
the coccyT and the hoJJow 0/ the sacrum, 
staying m the midlme Extreme gentleness 
and care are necessary until a structure resem 
bling membrane is encountered since this 
may be peritoneum it should be gently pushed 
back anteriorly The operation is earned on 
under local anesthesia m the newborn, and 
as the baby cries and strains the hind gut is 
seen to bulge into the field of operation After 
mobilization is complete the hind gut is 
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F»g ti Left and center infant 6 
,.a«<of rectofossa naviculans fistula in 


*eeL* old with rectofourchette fistula before operation 

I an infant j monthiof agf 5 weeksafterpenneat operation 


tiglit 


BER]MAN: CONGENITAL ANOilALIES OF THE RECTUIM AND ANUS 


19 


R-S149, D. L D , male, aged 2 days; full-term 
child, breech delivery, birth v eight pounds The 
parents noted that the baby had no boiiel move- 
ments and that he vomited Ph\ sician made diagno- 
sis of imperforate anus and the child vas admitted 
to Riley Hospital on January 24, 1933 He t\as 
operated upon immediately Skin incision r\as 
made through the approximate site of the anus 
Tissues were dissected back, and the sac of the 
hind gut ^^as exposed This was opened and su- 
tured to the skin margins forming an anus JIuch 
meconium was passed The infant did veil for a 
period of 4 days after operation vhen he suddenly 
became cyanotic and physical and x-ray examination 
definitely determined that there was a partial col- 
lapse of the left lung field, diagnosed as atelectasis 
neonatorum Oxxgen therapy uas instituted; how- 
ever the patient died on January 31, 1933 Post- 
mortem examination disclosed imperforate anus, 
Meckel’s diverticulum, and atelectasis of left lung 

GROUP ly 

Ball: Anus normal, rectum at a variable 
distance above obstructed b}' membrane or 
completely occluded for a greater or less 
distance 

Ladd and Gross. Anus and anal pouch 
normal Rectal pouch ending bhndh\ 

R-12224, J. G , female, aged 2 days, normal de- 
livery, full-term baby, birth weight S pounds 
Mother noticed that the patient did not have a 
bowel movement and the physician made the diag- 
nosis of imperforate anus and referred the child to 
the Riley Hospital Admission was February 17, 
1933 -A dimple was found about the region of the 
anal orifice and a slight protrusion was noticed 
when the baby cried Incision was made in this 
area and with blunt dissection the subcutaneous 
tissue was pushed back with a hemostat until the 
hind gut was reached which was approximately 2 
centimeters from the skin The hind gut was opened 
at which time a large amount of gas and meconium 
was expelled The hind gut was loosened and pulled 
down with four clamps It was then sutured to the 
skm with interrupted plain catgut No i sutures. 
No anesthesia was used and the patient was m good 
condition following operation. On .April 13, 1935, 
patient was readmitted Diagnosis of scar tissue 
contracture resulting m imperforate anus was 
made. After repeated dilatations the patient was 
discharged on April 13, 1935, in an improved condi- 
tion Associated anomalies mongohan idiocy 
(See Fig 7) 

R-16305, AI E J , male, aged 2 days, admitted 
Alay 20, 1936 Shortly after birth, which was a 
breech presentation, the child began to vomit 
^ omiting was projectile in tj'pe and sterocoraceous 
in character There had been no stools The baby 
w as cyanotic and the abdomen markedly distended 
A slight anal dimple was found, but there w’as com- 


plete atresia of the rectum X-ray examination 
showed the hind gut to be a short distance above 
the occluded anus The child was immediately 
transfused, he received 70 cubic centimeters of nit- 
rated blood However, before the child could be 
prepared for surgery, he died and an autopsy was 
obtained This ret caled a congenital atresia of the 
anus and descending colon at the rectosigmoid junc- 
tion, and an occlusion of the hind gut Associated 
anomalies patent ductus arteriosus, patent foramen 
ovale, crj'ptorchidism, bilateral 

GROUP V 

Ball' Rectum opens into bladder, urethra 
or vagina sometimes forming a complete 
cloaca, the normal anus usualty being absent, 
or 

Author- Fistulas in combination with any 
of previous groups Alost common tj-pe of 
anomaly in our series. 

R-6441, M P , male, aged 10 jears, premature 
child S months, weight 5 pounds Diagnosis of im- 
perforate anus made at birth and perineal operation 
performed at 30 hours bringing hind gut down to 
anal orifice with rccoverx- Child’s mother noticed 
bluish discoloration of the nails at 5 weeks and a 
congenital heart lesion was demonstrated at this 
time At 6 months feces was seen to come through 
penis Child was next seen at the age of 4, and a 
definite rectovesical fistula v as demonstrated Now 
at the age of ro sphincteric control is present al- 
though not strong Urine occasionallj is loaded 
V ith pus and Bacillus coh demonstrated but soon 
cleared up after bladder irrigations Congenital 
heart lesion present, since bladder condition was 
controllable, no further surgery was done Child 
has been a cardiac invalid. Last seen April 17, 1937. 

R-1S7S D. D , aged 2 years, male, was bom 
without anal opening At 26 da>s a perineal opera- 
tion was done elsewhere and the rectum brought 
down to the skin At i year of age a colostomy was 
attempted elsewhere However, the small bowel 
was entered and an enterostomy was performed 
instead This soon closed On admission to the 
Riley Hospital on .April 19, 1932, the child was found 
to have a small anal opening with no sphincteric 
control, and m addition a rectovesical fistula. The 
urine was contaminated with fecal matter Cj'sto- 
scopic examination was done on hlay 26, 1932, and 
kidney, ureter, bladder plate showed the presence.of 
multiple calculi in the urinarj- bladder Intravenous 
pyelogram revealed dilatation of the right ureter and 
apparently no functioning of the left kidney X-ray 
plates of the lumbosacral spine showed a spina 
bifida occulta of the first tw o sacral segments Retro- 
grade cystogram disclosed a definite fistulous tract 
between the bladder and the rectum Surgerj' on 
June 23, 1932, was as follows “Midline incision 
extending from pubis well up toward the umbilicus 
Fascia divided and bladder exposed by blunt finger 
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of thes'’ casei showed that 5 others had died 
since their release from the hospital 

This brings the total deaths to ij or 47 8 
per cent o\er a period of 12 jears (Table II) 
In 8 (72 8 per cent) of these deaths assooatrf 
anomalies nerc present ivh/ch accounted for 
their demise 

GROUP 1 

Ball Preternatural narroMug of anus at 
margin occasionaHv evtcnding some distance 
above this point 

Lndd and Gross Incomplete rupture of 
anal membrane or stenosis at a point i to 4 
centimeters above the anus 

R s58j L G male aged 4 years lull term bab> 
\l 1 month his weight was 0 pounds “Hie child had 
atUcLs of cohe which persisted a; severe abdomioal 
cramp like pains He had infantile parabsis at 
year of age The e was no control of bov el ac'ion 
Oiagtiosts of Htrsch<prun(, s disease was made ebe 
where Our examination showed a constriction of 
the anus about > j inch above the externa) sphincter 
This was hard and unjieldmi, wuh fecai impaction 
above On Octoberji 193], the stricture wasdivided 
by caulery and Sdloned by repeated ddataljons 
Last seen on May 7 1935 wten anus \»js open and 
there ivas no feal impaction The mother was in 
structed to continue dilatation 

R 9494 R D D male aged a months fuU term 
normal delivery birth weight 8}i pounds At % 
weets 0/ age he had proyecc/Je vonwfmff He was 
given a formula and attopre which helped ome 
but he lost weight lie was admitted to RJey Ilos 
pital on \ugu»t 29 1034 with diagnosis of irapcr 
forate anus (group I) bilateral club feet and 
deformity of the back Treatment was sympto- 
matic and supportive but fais condition became 
p ogre* velv woc'p and he died on September 16 
1934 Postmortem examination disclosed congenital 
partial ab'^ence of vertebrx talipes eipjmo varu^ 
imperforate anus absence of left kidoe) acute sup 
purative otitis media acute mastoiditis lolectional 
gastro enteritis and Bacillus cob septicemia 

GROUT II 

Ball Complete occlusion of the anal aper 
lure by simple membrane or b\ common 
integument 

I add and C ro.^ leiperforato anus or 
obstruction due only to persistent membrane 

R7915 B J H mate aged 17 months full term 
baby An imperforate anu« wa di cov ered wf birth 
The anal membrane wa opened and the stricture 
was dilated on four occasions On January tg 1934 
a peri rectal ab*tess was drained which left a fistula 


in ano No further surgery was done and no further 
sy'mptoms were reported On March 19 1934 the 
duJd was readmitted to the hospital wiih the diag 
nosis of achronic otitis media and mastoiditis A 
mastoidcctoniv was done Child died April 8 1934 
of lafectiQUS diarrhea ’^o associated anomalies 

R tJS 9 j C L female aged 3 da^-s premature 
birth Soon after birth the physician noted an im 
perforate anus with marked di'leation Upon ad 
Pit ion to the Pile> Ho pital on Jul/ j, 1935 the 
distention was very marked and the child was not 
voiding She was vomiting and her condition was 
very cnticvf She was placed m the 0x3 gen chamber 
and was given fluids subcutaneously \ small in 
vision was made through tlie anus and a large quan 
tity of gas fcaped through the tube N’o farther 
operative procedure was done because of the critical 
condition of the patient bhe died on July *5, rpjs 
No postmortem etamication was made As ociaied 
anomalies were in the urinary tract 

GROUT in 

Ball No anus whatever the rectum being 
partially deficient and terminating in a cul de 
bac at a greater or Ies> distance above its 
rormM outlet 

Ladd and Gro-^s Imperforate anus with 
rectal pouch separate from anal membrane 

R 10S9S L \ male aped 17 months full term 
bab/ birth u*igh‘ SJ* pounds Fortj eight hours 
after birth it wa> noted that there wav a congenita) 
a)7sen<.eof theanu< The child was taken to tnehos 
pita) immcdiatetv I'd ewhere) and operated upon 
Colo tomy was pcrformeif and following surgery the 
child improved He was admitted to the Rile; Hos 
pita) on October » 1954 DiagnO'-is of imperforate 
anas was made \ rav examination with barium 
oowed good filling of the large intestines to the 
level of the colKtotnv, but no barium went below 
this area \ rav did not demonstrate a »igmoid or 
tectum neat the ro mal location The chill wa* 
eat Iwinc on October 31 1934 and was readmitted 
on April aj 1933 for 'urgery but this procedure 
was not done becaa'e the ward wav i olated for 
scarlet fever lie nas furjougbed on May 8 1915 
to return in 3 weeks However he nas not brought 
back at that Ivme Asvociated anomalies none 

R H male aged 3 months full term 

mlant weight 8 pounds ri ounces breech exlrai. 
tjon At birth th^ phy ician ooteJ that there was 
a conecnita) absence of the anu^ The bJhy «as 
0{>erated upon July fi el enhere and a colostomy 
was done He was admitted to the Riky Hospital 
00 September 14 1931 Upon admi« ion the child 
waa TOMkel'y dehvdrated and the only treatment 
nas repeated blood transfu ions which wercunavail 
tag The child died on September 23 1031 Dwg 
BOsi vraperfotate anus with recta! pouch eparate 
from the anal membrane Associated aoomabes 
patent ductus arteriosus 



BERMAN: CONGENITAL ANOMALIES OF THE RECTUM AND ANUS 19 


R-S149, D. L D , male, aged 2 days; full-term 
child, breech dehvery; birth Height 7^ pounds The 
parents noted that the baby had no bowel move- 
ments and that he vomited Physician made diagno- 
sis of imperforate anus and the child was admitted 
to Riley Hospital on January 24, 1933. He was 
operated upon immediatel}-. Skin incision was 
made through the approximate site of the anus 
Tissues were dissected back, and the sac of the 
hind gut was exposed This was opened and su- 
tured to the skin margins forming an anus ;Much 
meconium was passed The infant did well for a 
period of 4 days after operation when he suddenlj' 
became cyanotic and physical and x-ray examination 
definitelj' determined that there was a partial col- 
lapse of the left lung field, diagnosed as atelectasis 
neonatorum Oxj'gen therap}' was instituted, how- 
ever the patient died on January 31, 1933 Post- 
mortem examination disclosed imperforate anus, 
Meckel’s diverticulum, and atelectasis of left lung 

GROUP rv 

Ball Anus normal, rectum at a variable 
distance above obstructed by membrane or 
completely occluded for a greater or less 
distance 

Ladd and Gross. Anus and anal pouch 
normal Rectal pouch ending blindly. 

R-12224, J G , female, aged 2 days, normal de- 
hvery, full-term babj', birth weight 8 pounds 
Mother noticed that the patient did not have a 
bow el movement and the physician made the diag- 
nosis of imperforate anus and referred the child to 
the Riley Hospital Admission was Februarj' 17, 
1933 A dimple was found about the region of the 
anal orifice and a slight protrusion was noticed 
when the bab3'^ cried. Incision was made in this 
area and wuth blunt dissection the subcutaneous 
tissue w’as pushed back with a hemostat until the 
hind gut was reached which was approximately 2 
centimeters from the skin The hind gut w as opened 
at which time a large amount of gas and meconium 
was expelled The hind gut was loosened and pulled 
down with four clamps It W'as then sutured to the 
skin with interrupted plain catgut No i sutures 
No anesthesia was used and the patient was in good 
condition following operation On April 13, 1935, 
patient was readmitted Diagnosis of scar tissue 
contracture resulting m imperforate anus was 
made. After repeated dilatations the patient was 
discharged on April 13, 1933, in an improved condi- 
tion Associated anomalies mongohan idiocx'. 
(See Fig 7 ) 

R-r6303, M E. J., male, aged 2 daj's, admitted 
Maj’ 20, 1936 Shortly after birth, which was a 
breech presentation, the child began to vomit 
Vomiting was projectile in tjpe and sterocoraceous 
in character. There had been no stools The baby 
was ci'anotic and the abdomen markedly distended 
-A. slight anal dimple was found, but there was com- 


plete atresia of the rectum X-ray examination 
showed the hind gut to be a short distance above 
the occluded anus The child was immediateh 
transfused, he received 70 cubic centimeters of cit- 
rated blood However, before the child could be 
prepared for surgery, he died and an autopsy was 
obtained. This revealed a congenital atresia of the 
anus and descending colon at the rectosigmoid junc- 
tion, and an occlusion of the hind gut Associated 
anomalies - patent ductus arteriosus, patent foramen 
ovale, cryptorchidism, bilateral 

GROUP V 

Ball- Rectum opens into bladder, urethra 
or A^agina sometimes forming a complete 
cloaca, the normal anus usually being absent, 
or 

Author- Fistulas in combination w-ith any 
of previous groups Most common tj'pe of 
anomaly in our series 

R-6441, hi. P , male, aged 10 j-ears, premature 
child 8 months, weight 3 pounds Diagnosis of im- 
perforate anus made at birth and perineal operation 
performed at 30 hours bringing hind gut down to 
anal orifice with recover}- Child’s mother noticed 
bluish discoloration of the nails at 5 weeks and a 
congenital heart lesion was demonstrated at this 
time At 6 months feces was seen to come through 
penis Child was ne.xt seen at the age of 4, and a 
definite rectovesical fistula was demonstrated Now 
at the age of 10 sphinctenc control is present al- 
though not strong Urine occasionally is loaded 
with pus and Bacillus coh demonstrated but soon 
cleared up after bladder irrigations Congenital 
heart lesion present, since bladder condition was 
controllable, no further surger}- was done Child 
has been a cardiac invalid Last seen April 17, 1937 

R-187S, D D , aged 2 years, male, was born 
without anal opening At 26 days a perineal opera- 
tion was done elsewhere and the rectum brought 
down to the sLm At i year of age a colostomy w as 
attempted elsewhere However, the small bowel 
w-as entered and an enterostomy w-as performed 
instead This soon closed On admission to the 
Riley Hospital on April 19, 1932, the child was found 
to have a small anal openmg w-ith no sphinctenc 
control, and m addition a rectovesical fistula The 
urine was contaminated with fecal matter Cysto- 
scopic examination was done on May 26, 1932, and 
kidney, ureter, bladder plate showed the presence.of 
multiple calculi in the urmary bladder Intravenous 
pyelogram revealed dilatation of the right ureter and 
apparently no functioning of the left Indney X-ray 
plates of the lumbosacral spine showed a spina 
bifida occulta of the first tw o sacral segments Retro- 
grade c}-stogram disclosed a definite fistulous tract 
betw-een the bladder and the rectum Surgery on 
June 23, 1932, was as follows: ‘‘Midline incision 
extending from pubis well up toward the umbilicus 
Fascia divided and bladder exposed by blunt finger 
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dissection Bladder opened and t>vo stones temoi-ed 
from tte posteriot urethra A third stone was not 
found m the bladder It «as located outside of the 
bladder cavit) Its size was approtimately i bj 
inch freely movable and could be felt from within 
the bladder wall on any side and could be brought 
down to neck of the bladder It was smooth and 
flat on one side The bladder was freed on the left 
but the stone was not attached in this region On 
rectal examination the stone could al o be felt out 
side the gut and outside the bladder The Madder 
was anchored to the abdomen with silk, a piece ol 
gauze was inserted above and below and a Pe-zer 
«\phon tube was anchored in the bladder The 
<l.m was closed with sili worm gut Patient left (he 
operatni, room m good condition Proctoscopic 
examination revealed a small fistulous tract about i 
inch abo\e the stnetured area lo the rectum The 
stricture was dilated and the child was dismissed on 
August 19 193*, to return for future dilatations It 
was felt that the child would cot be benefited bv 
surgical closure of the foiulous Irart at this time 
Tollffw up disclosed that the child d ed in 1937 An 
autopsy revealed congenital atresia of the rectum 
rectovesic&l hstuU and a stone in a diverticulum 
of the fistulous tract (Fig 10) 


BBCrOtACmt, FISTULA 
R xs^i ^ H R (ecQale aged 7 weeks full term 
babv of sypbdtic tpothet— three sihfmgs (t stiff 
born 1 died at t week) i miscarriage tlheo 7 
weeks old there was an enormous abdominal disten 
tiofl general emaciation but no vomitirg Dag 
Rons iznperfoiate anus te^to agina) fistula Opera 
tion was done March 18 1938 Hind gut was 
brought down to the skin through a perineal inasioa 
after perineum was divided Double vagma was 
divided and the perineum reconstructed Recovery 
followed operation Repeated dilatations were 
done Last seen Ivovcmber jj 1936 Goodprogrc's 
had been ma.de Oa December 13 193^ hy 
Di K of Lftporte, when there was obstruction due 
to intussusception at the iliocecal valve Baby d ed 
before surgery could be instituted (Fig *> 

K 15071 JAG female aged 6 weeks sigbUj 
premature norinal delivery birth weight 6K 
pounds On the day after bulb it v a roicd that 
the bowel movement was through the vagina An 
anal dimple was present but there was no operiog 
Baby was in good nutritional slate upon admission 
on December 17, 193S Diagnosis was imperforate 
anus and congenital rectovaginal fistula No svr 
gery was attempted because of the infant's poor 
condition and treatment was supportive and s^p- 
toroatic Patient gradually grew wor e andmeoOT 
tpril 10 1936 lostmoriem cjaminattow showed 
bronchopneumon a otitis media congenital impel 
forate anus and rectovaginal fistula 

R tddi A /emale aged 4 monlbs wro 
August ao 19^0 full term, normal deliveo On m 
<econd day after birth the mother noticed that the 
child had had no bowel movement and esatnination 


of the perineum revealed that no anus was pre'ent 
A small amount of fecal matter was coming throu^ 
the vagina The family doctor then dilated ^ 
rectovaginal fistula and the babj' managed to tbme 
with the condition until admission to the Riley 
Hospital on December 14 1030 Diagnosis in the 
hospital was rectovagin^ fistula with tongenital 
absence 0/ anus On April 13 1931, under ether 
anesthesm perineal incision was made the vaginal 
canal and bowel opening identified and the rectum 
dissected anay [torn the vagina? floor A muscular 
band was found just below the fourchet which Lad 
the resemblance of sphincter fibers Wth blunt dis 
section an opening at the approximate site of the 
anus was made and the rectum brought down 
through thts and sutured to the cutaneous margin 
with plain catgut No o The skm incision and lower 
pact of the vaginal floor were dosed with inter 
rupted sutures of plain catgut No o FoUowing 
this operation the sutures pufled out and a second 
operation was done on April as 1931 Rectitnwas 
agato brought down lo the new opening made al 
the first operation and anchored with continuous 
sutures of Wack silk interrupted at three plates 
\ agioal mucosa w as anchored at tbe cutaneous oiaT 
gin with interrupted sutures of plain catgut No e 
Following this proerdore repeated rectal dilatations 
were done The patient was discharged on June tj 
1931 and was last seen on June 23 1934 with 
marked improvement No associated anornahes 
were recorded 

Rs 242, M McC female aged 7 months normal 
delive y Shortly after birth attending physician 
noted tbe absence of an anus and that ^caf matter 
was exuding from tbe vagina ^e patient seemed 
to thrive in spite of this anomaly until February 4 
1933 when she wa» admitted to the P ’ey llo pital 
because of distention Our diagnosis wav congenital 
narro vioK of the anus with rectovaginal fistula Re 
peated dilatations were done and the patient made 
a satisfactory recovery Last seen in the out patient 
depaitment on Febru-ry 17 1936 with satisfactory 
p ogress noted 

P 3tsfi G C female aged 7 months full term 
oormal delivery \t birth physician noted that the 
anis was imperforate and that fecal matter exuded 
froTi iH* /agmi The fiuulous tract was dilated and 
the child seemed to thrive until her admission to 
the Rifey Hospita? on ApriJag 2937 mlb broocho 
pneumorja No operative procedure was done ex 
cept for dilatation of the rectovapnal fisiuh The 
pawnu were asked to return the child for surgery 
atafaterdate but this has not been done therefore 
the present status of tbe child is unknown A letter 
received November 8 1927 reported that she had 
been feeling weU and was gaining weight and that 
the famtiy had mov ed to IBinois 
ZECtOVAOWAl. AND RECTO UREXIIR-VL riSTULA 
R *509* J Af S , female aged 6 months fulj 
term baby No ahtiotroafity was noted hj phys/iun 
at birth When 8 davs old mother noted bowel ac 
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tion through vagina and absence of anus Insertion 
of two opaque catheters and iniection of opaque 
meia shoved the posterior catheter to lead into the 
rectum and the anterior catheter into a small blad- 
der. There v as then a recto-urethral as well as recto- 
vaginal fistula, but the latter was much larger and 
all fecal matter discharged through it No treat- 
ment V as' done by stafi at this time A small um- 
bilical hernia was present Last seen Aprd 27, 1936, 
in good condition 

RECTOVAGINAL AND RECXOPERINEAL riSTXJLA 
C-S636, S. U., female, aged ig jears Patient was 
seen in Prenatal Clinic at the Coleman Hospital 
w’here general physical examination had failed to 
disclose the congenital malformation of the rectum 
She was admitted to the hospital on December 21, 
1935, in labor. On admission it was noted that 
rectal examination was impossible because the rectal 
opemng was too small to admit a finger She was 
allowed to continue m labor, and after 15 hours the 
head was no farther than mid-pelvis by abdominal 
examination. Vaginal examination was therefore 
done and disclosed that the imddle finger accidently 
entered an unseen opemng and the index finger 
entered the vagina. Closer exammation revealed 
this opening to be about midway between the hy- 
menal ring and the true anus, and easdy adrmtted a 
finger There was a moderate degree of sphmcter 
action about this opening Prexnous to this nurses 
had reported that rectal ether, which had been given 
through a catheter into the rectum through the anus, 
had come out of the vagina The anomalous opening 
w^as invisible to ordmarj' examination due to the 
pecuhar way in which the mucous membrane was 
overlapped and folded Further history at this time 
revealed that the patient had been born wath a ver3' 
small anal opening At i j'ear of age excision of 
the fistula was attempted elsewhere A few days 
after operation, however, the stitches had torn loose 
and since that time no treatment had been instituted. 
Patient w as debvered by cesarean section N o treat- 
ment of fistula done at this time The patient has 
not been seen since her discharge from the hospital. 

This demonstrates that sphincteric action 
is possible even when the rectum is not situ- 
ated in the normal position (Fig. 5). 

RECTOVAGINAL (POSSA N.AVICULARIS) EISTIJLA 

E-55S3, J. R , female, aged 9 y-ears, full-term, nor- 
mal delivery ISIalformation was first noted w'hen 
child was 5 months of age, but she was not ill up to 
the time of admission to the Riley Hospital on 
February 24, 1930 Diagnosis imperforate anus, 
rectovaginal fistula, hj'drocephalus After consulta- 
tions and examination it was decided to readmit the 
child in I year for operation if her condition war- 
ranted it, and the hj’drocephalus had not increased. 
She was readmitted on March 20, 1933, havdng had 
no disease, except pertussis, since the last admission 
She was again furloughed without operation, but 


was readmitted on April 13, 1937, at age of 7 j’ears. 
She was operated upon April 29, 1937. Incision was 
made in the region of the anal dimple. The bind gut 
was found to extend into the fossa naxicularis. A 
transverse incision was made freeing this portion of 
the vagina together wnth the hmd gut. This struc- 
ture was then anchored to the skin in the normal 
position of the anus. The perineum was then re- 
constructed The child was found to have a double 
vagma, also. Following surgerj' the enormous fecal 
impaction was released bj' using peroxide irrigations 
Associated anomalies: cross ejes, double vagina 
(Fig 6). 

RECXOV.AGIN.AL (eOITRCHETTE) EISTULA 
R-2736, N. S., female, aged 9 years Soon after 
birth it w as noted that the child had a small opening 
just posterior to the fourchette (frenulum labiorum 
pudendi) A small amount of fecal matter was seen 
to exude at this point which was anterior to the rec- 
tal sphincter. The patient was operated upon (else- 
where) and simple dilatation of the fistula was 
done. On August 31, 1936, the patient was operated 
upon at the Rdey Hospital bj' the permeal route, 
and the hmd gut was brought down to the skin 
margin. On September 15, 1936, the fistula was 
excised but later recurred Following this the patient 
had repeated rectal dilatations. V^en she was last 
heard from the rectofourchette fistula was still pres- 
ent, but the newly formed anus was functioning with 
good sphincteric control (Fig. 8). 

RECTO-DRETHRAL FISTtiLA 
R-5423, P. S , male, aged 12 hours; full-term 
baby Child was brought to the Rilej' Hospital be- 
cause of an imperforate anus, and was operated 
upon March 2, 1933 Through a perineal incision 
the blind hind gut was brought down to the skin 
and anchored with interrupted sdk sutures The 
child passed meconium, but e.xpired on hlarch 4, 
1933. Postmortem was obtamed with the findings 
of imperforate anus, recto-urethral fistula, con- 
genital atresia of the right ihac artery. 

R-1S960, S S , female (?), aged i dayq- full-term 
baby, normal delivery', weight 7 pounds. Phj'Sician 
noted at birth the absence of an anus and mal- 
formed genitals. Numerous roentgenograms, in- 
cluding sodium iodide injection, revealed absence of 
anus, blind hind gut with a recto-urethral fistula 
The child was operated upon March 12, 1937, bj- 
perineal section The blind hind gut was identified, 
found iJ 4 inch from the skin margin. It was care- 
fully mobilized, brought down to the skin, opened, 
and the free edges were sewed to the skin with in- 
terrupted plain catgut Ko 00 sutures. The hind 
gut was then flushed with normal salme solution 
and a large amount of meconium was recovered 
The child made an uneventful recoverv, and after 
sex era! inanual dilatations he was dismissed from 
the hospital in good condition on April 28, 1937 
Before the baby left the hospital sexmral urinalyses 
were made and the gemto-urinary department was 
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asked to sec the child The abnormal ureters and 
bladder indicated dearly the congenital matforma 
non ol the urinary tract with irlection lloirever 
no treatment sa in tituted at this time On May 
t roj7 a letter was received from the ph>siaaii 
stating that the baby had died from possible unnao 
mfection Associated anomalies were m the geiuto 
urinarj tract (Fig $) 

R 19119 G R., male aged g weeks full tern 
child tioctnal delivery entered the RUey Hospital 
on March 29 1937 The complaint was inability 
to have normal stools and (he presence ol a skin tab 
about tbe rectum Diagnosis was incomplete lup 
ture of the rectal membrane with a stenosis, together 
with a congenital failure of tbe proctodeum to invert 
\t operation the hind gut was found to be con 
stricted and to have several small openings which 
formed draining sinuses about the constricted anus 
The operative procedure was as follows The area 
around tbe small sinuses was etcised dissecting in 
ward approximately 5 centimeters where the hind 
gut was enteced and a large amount of hard fetal 
rnaferial was expelled hy the patient The colon 
was then irrigated thoroughl> and the hind gut was 
utured to the akm giving a good external opening 
Associated anomalies none (Fig 9) 


CONCLUSIONS 

1 A studj of 33 ' cases of congo/ufai anoma 
lies of the rectum and anus has been made and 
a brief 8ummar> of each case i> recorded This 
type of anomaly is rare 

2 In over 56 per cent of these cases there 
were one or more assoaated anomalies This 
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proves the wivdom of an old aphon'ra “If 
you find one congenital anomaly search for 
others ” 

3 The simplest classification is the com 
bined clinical one as suggested 

4 It ts> necessary to make a careful study 
of the type anomaly so that correct treatment 
may be applied The aid of the fiuoroscopc in 
the newborn is described 

5 A study of the various methods of treat 
menl and their results leads one to uandude 
that early perineal operation is the method of 
choice 

6 Sphmcttnc action may be obtained even 
if the fund gut is not implanted within the 
anal sphincter or 11 this sphincter is absent 
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THE USE OF OS PURUM IN BONE IMPLANTATIONS 

With Special Reference to Its Use in Tuberculous Bone and Joint Lesions 

S^'ANTE ORELL, Stockholm, Sweden 


I N ilY thesis published in 1934,' I re- such manner that the skeletal connective tis- 
ported the results of some investigations sue in it can quickly reUve, and that the liriag 
I had made on the treatment of tubercu- skeletal connective tissue in the comna c Lbone 
lous spondylitis, in vhich small pieces of m the bed of the implant mav grorv into the 
bone vrere implanted m the vround over the canal S3'stem of the implant as easil y and as 
tibia during the performance of operations to quickly as possible 'to fulffll the first qualifi- 
obtain fresh bone for spinal fusions according cation, tresh autoplastic bone is most ideal: to 
to Albee’s technique. The implanted pieces fulfill the second, bone -which I have called 
of bone -n-ere removed for gross and micro- “os purum,” and n-hich is prepared in a spe- 


scopic examination after varj-ing periods of 
time. Repeated x-ray pictures were also taken 
of the pieces of bone while they still lay in 
the tissues 

By these investigations, I was able to show 
that if a fresh autoplastic bone transplant 
were laid subcutaneously, and another were 
boiled and laid subperiosteally upon the tibia, 
newly formed bone tissue would be found in 
the same degree in both at the end of 14 days 
This demonstrated that skeletal c onnective 
tissue (repr^ented-bjvperiosteum, endosteum, 
and connective_tissue m the haversian canals) 
ULor about the transplant is of fundamental 
importance for new bone Jormation YTien 
natural nourishment is restored to the bone 
tissue in the fresh pieces of bone, it is able to 
re-vive and build new bone tissue just as rap- 
idly as the skeletal connective tissue of the 
tibia is capable of forming bone. 

The subperiosteally implanted, fresh, auto- 
plastic pieces of bone behave, therefore, in 
much the same manner as boiled pieces of 
bone Boiled and dried pieces of bone, which 
have been prepared for some time prior to 
implantation, are replaced by new bone con- 
siderably more slowly, and they are probably 
sometimes not resorbed at all but produce 
so-called tote Etnlteihmg 

In implantation of bone in the skeleton, one 
should therefore use bone in such form and in 

rrom St Goran s Hospital, Stockholm, Sweden 

lOrell, Svante Studien ueber Knochenimplantation nnd 
Knochenneubildung: Implantation \on * Os purum” sowie 
Transplantation von ‘ Oa rovum.” Acta CKir Scaud , 1934, 74; 
Supp 3 1 


cial manner, is nearest ideal. 

In the canal system of boiled and dried bone 
which has been stored for a time, resorption 
and new bone formation occur considerabh’ 
more slowly after implantation than in the 
case o fjreshb one or freshlvToiledfione, prob- 
ably because the coagulated and dried up 
connective tissue, and the collagen converted 
to glue, must first be resorbed before the con- 
nective tissue cells can grow into the canals 
and react upon the hard calcified material. 
Such dried bone therefore should not be used 
for clinical transplantation of bone In order 
to obtain material satisfactoiy' from all stand- 
points. “ os purum" has been developed By 
means of a physicochemical method of prepa- 
ration, ordinar\~ bone has been freed as com - 
pletdy as possible of connectiv e ti s sue, fat,, 
and protein foreign to the host, md caJci^ 
fied sub stance'made as'Tlean’as pp^ssibler^-ithr 
out ..injuring, its.mechanical. .strength. The 
complicated and time-consuming method of 
preparation consists chiefly of the removal of 
the blood proteins b3'’ soaking in salt solution, 
the connective tissue b}' soaking in warm po- 
tassium hydroxide, and the fat bj^ soaking 
in acetone. 

^,Eresh_ auto plastic bone material has long 
been used as a routine method in surgical 
transplantation of bone (see especially Olliers, 
Axhausen, Lexer, and Albee). This method 
has its limits, however, since such bone trans- 
plant are taken from the skeleton of the pa- 
tient's o-wn bod\'. The bone transplants are 
therefore limited in size and shape and are 
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on!> slightly variable, and since it is desired 
also that a portion of the cells survive and 
take part in the new bone formation, the 
transplant cannot be handled free!/ dunng^ 
preparation, but must be treated with the 
greatest respect 

Barth’s theones on this subject doimnated 
the held from 189? to the time of Axhauscn's 
work in 190S Ilii theones, based on the 
microscopic etaimnation of transplants, mam 
tamed that the bony substance ies m its en- 
tiret> and that sterile presen cd bone might 
as well, therefore, be used in bone transplan 
tations Barth himself used gegluhler Knoc/ien, 
bone which was freed of organic substance by 
burning These eTperiments produced no 
great progress, probably because in burning 
the bone, animal charcoal and salts remain m 
the canals to prevent, or at least to hinder, the 
mgrow th of living cells from the bed of the 
tfdiispUnt Jloreovec, the glue resulting from 
the high degree of heating becomes insoluble 

Bone fixed in cither alcohol or formalin was 
often used After ntation jt becomes \cry 
diSlcuU tf not impossible for the teU« and the 
tisaue juices in the bed of the implant to re- 
sorb the tissues in the implant Tissues hard 
ened tn alcohol or formalin can, as a matter 
of fact, scarcelj be digested even by stomach 
juices By boding ard drying the bone, the 
connectne tiaiue and protein watenai in the 
canals are coagulated, as mentioned and the 
cells m the bed must fitiit react upon these 
Substances and tesorb them before thev can 
reach the bone calaum This r^rption of 
connective tissue in the canals was hrst sug 
jested by Alarchand in 1000, but had not Jed 
to the introduction of any practical measures 

Axhausen (tooSl, howeier, was responsible 
for an entirely different conception He em 
phasi^ed the superiority of fresh autoplastic 
bone transplants, and again as Ollier bad 
previously done, demoristfaCed tie smpor 
tance of the peno-teum m the process of new 
bone formation after transplantation Sten 
hzed bone, it is true has since been used as 
nails, pegs, screw’s, bndges, planks, etc, tn 
osteosynthesis, but m transplantations m 
•jihJch the mam success of the transplants 
depended chiefly upon the union of the trans 
plant with the skeleton, ^resh bone matenaf 


has chiefly been used As a result of more 
recent mvestigations, however, it is perhaps 
now permissible to carry out certain surgical 
implantations with the aid of os purum, espe 
cully since such material offers considerable 
technical advantages 

I have used the implantation of os purum 
to rephee bone which for some reason or other 
has been resected, most often for tuberculosis 
U has been used to hll up the bone defects 
which result from operation to lessen the 
chance of producing deformities, and to fix 
the parts of the skeleton m proper relation to 
one another m various wav„, often after re 
placing, reshaping or changing the poMtion 
of them Many of the patients with implants 
of os purum have non been followed for 4 or 5 
years The wounds have, as a rule, healed 
without complications, and the implants have 
shown su/Saent strength for their mechanical 
ta<L until they have gradually been rebuilt 
and replaced by new bone 

In reporting the following senes of cases m 
which os purum has been used, a review will 
first be made of 3 cases of tuberculous osteitis 
wluch were previously de&cnbed m my thesis 
They are included here in order to give the 
end results at recent follow up eTaminations 
Id Case 1 were noted good healing and re 
budding after a tesevtion 10 which os purum 
was implanted in the diaphy^is 

In Case 2 is demonstrated the fact that the 
implanted os purum, just as fresh autoplastic 
bone IS rebuilt to perfectly satisfactory form 
jn spite of the fact that the peno'steum of the 
bed has been damaged through suppuration 
and etasion In my thesis I have shown, in 
fact, that after septic osteomyelitis in the 
metacarpal bones mtb sequestration and er- 
trusion of the sequestrum, no lasting new bone 
formation is brought about by implantation of 
os purum after wusion of the star Os purum 
DieJts away and is rcsorbed wthout leaving 
vny newiv formed bone behind 

Id Case 3 an osteoplasty of a phalanx of a 
finger was done and the os purum was laid 
against the freshened defect on the surfate 
of the bone 

Case t VN «ged ii years history No 6 8j 
6^9 and joji Diagnosis tuberculous osteitis of 
tbek/tiistaetatsns] On June *p ipji a turet 
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Fig I Case i Patient had tuberculous osteitis of the 
first metatarsal at age of ii 3'ears X-raj- photographs 
were taken when patient was 16 j’ears old, 4 years and 
8 months after resection and implantation of os purum 
The small msert shows the condition 48 days after opera- 
tion The double arrow indicates the site of implantation 

tage of the diseased area was done and a homoplastic 
hone implantation performed after resection of the 
bone The resected bone w as replaced by os purum 
of similar shape. There was prmary healing, but 
about 4 weeks after operation slight swelhng and a 
fistula appeared in the scar, from which clear fluid 
escaped. The fistula dried up after a few days and 
healed rapidly The plaster cast w as removed at the 
end of 11 weeks Five months after operation the 
patient was wearmg shoes and walking about He 
was discharged 6 months after operation with a good 
functional and anatomical result, and went skiing 
without difficultj' a month after coming home He 
was well at follow-up examinations m 1932, 1933, 
and 1936 (Fig i) 

Case 2 HAY, aged 7 years, history No 6841 
Diagnosis tuberculous osteitis of the right second 
metacarpal wath sequestration of the metacarpal 
bone and abscess formation m the soft tissues On 
December 22, 1931, the bone was resected and a 
homoplastic bone implantation (os purum) w as done 
The metacarpal was cut through proximalh and 
distallj’ and the interUang bone was removed The 
abscess m the soft parts was curetted out carefulh 
and cauterized with phenol and alcohol As a sub- 
stitute for the resected bone, a homoplastic graft of 
os purum was used After operation, the wound 
suppurated and broke down and on February 25, 
1932, the implant was extracted and the wound 
cavitj- revised After the revision, the wound cleaned 
up quickly and epithelized over On Jdarch 16, 1932, 
implantations of fresh autoplastic bone and homo- 
plastic os purum w ere made The os purum (a prox- 
imal phalanx) was fitted into the volar half of the 
metacarpal region The dorsal half was replaced bj' 
a transplant taken from the tibia of the patient 
Healmg bj’ first mtention occurred. The plaster cast 



Fig 2 Case 2 Patient had tuberculous osteitis in the 
second right metacarpal at age of 7 years The x-ray pic- 
tures, showing the condition after resection followed by 
implantation of both os purum and fresh autoplastic bone 
from the tibia, were taken when patient was 12 years old 
Inserts show the bone 69 days after operation 

was removed 8 weeks after operation, and the pa- 
tient was discharged on February i, 1933 The index 
finger on the nght hand was about 5 millimeters 
shorter than that on the left The metacarpophalan- 
geal joint showed a range of 45 degrees of flexion and 
normal extension Follow-up examination in ilarch, 
1936, showed a good result with complete replace- 
ment of the implant by new bone (Fig. 2) 

Case 3 M H , aged 7 years, history No 6S28 
Diagnosis tuberculous osteitis of the left second 
metacarpal with deformity On August ii, 1931, 
homoplastic os purum (a middle phalanx) was im- 



a b c d 


Fig 3 Case 3 Defornuty of the middle phalanx of the 
index finger after healing of tuberculous dactj litis in bo\ 
of 7 years a and b, show finger dunng extension; c, 63 
days, d, 610 days, and e, 1601 daj's after the implantation 
of os purum into the bone defect producing almost com 
plete restoration of the shape of the finger, patient now 
12 years of age. 
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Tig 4 Cases Bonecystin thenght tibia for which curettage and implantation 
of 05 punjpi spongiosum was doot I igurt shows lateral x rays of the hnee left be 
fore operation center 169 days after operation and right rit daysafteroperation 
Patient *7 years old 


E lanted into the defect tn the bone The uound 
ealed by first intention The ettension wire and 
plaster cast was removed at the end of a months 
and active motion of the mterphalangeal joints be 
gun The result was good both from a functional 
standpoint and bv x raj , with almost complete 
restoration of the distal lotecphalaogeal joint and of 
the shape of the index finger Foffow up examination 
m March 1036 showed a good result with a com 
piece rebuilding of the implant by new bone (Fig 3) 

The rebuilding of os purum may thus be 
seen to be dependent entirely upon the con 
neclive tissue which is present in the bed I( 
the os putum IS implanted beneath the pen 
ostcum or next to livnng bone vv Lich contains 
connective tissue, it is rebuilt without diffi 
culty If only extraskeletal connective tissue 
IS found in the area around the os puniro, the 
latter is absorbed without being replaced by 
newr bone 

In Case 4 the patient, a 47 j car old woman 
had a tuberculous lesion which was curetted 
out of the calcaneous and filled with os punun 
spongiosum The rebuilding of the implant 
progressed slowly and was not complete b> 
x raj 7 20 daj s after operation, but judging 
its clinical appearance, it should have been 
complete 

Case 4 IR aged 47 > ears history No 6709 
Diagnosis tuberculous osteitis of the l«l calcaneus 
with sequestrum On August ii 1931 the lesion 
was curetted out under I cal anesthesia and os pu 
rum spongiosum was I'anled Healing by first 
intention occurred Oi Oi lober ai a superficial ne 


crosis was noted in the scar of the operation on the 
lateral side of the heel from which cleat Quid exuded 
Later m November - December, jpti the wound 
healed completely The patient died May 6 1931 
of uremia She was examined the day before death 
and the heel was then well healed and looked rn 
tirely normal 

The 3 foUowmig cases illustrate the filling 
out of defects in the cancellous bone oonfigu 
ous to the knee joint with os purum spongi 
osura Cases 5 and 6 were also reported in 
my thesis, and are described again here after 
recent follow up examinations Case 7 ts 
rather interesting m that the patient had a 
large abscess extending from the bone lesion 
into the muscles which was found at the time 
the implantation was done The implant be 
gan to be rebuilt as soon as the fistula dosed 
and the abscess began to be resorbed 
Cases R' J aged 16 years history No 7050 
Diagnosis osteitis tibrosa of the medul condyle of 
the right tibia \t admission the patient showed 
general muscular atroph> of the right leg On the 
postenor surface of the lateral condvle of the tibia 
there was considerable tenderness and a somewhat 
dougbv swelling The motion in (he tnee joint was 
fairly good On May a6 1933 curettage of the 
lesioa was done sod os purum spongiosum iias im 
planted The report of the pathological examination 
was made by Dr C O horselius as follows The 
microscopic picture may be said to he between that 
of a fibrosarcoma and a giant cell tumor in an> 
event non malignant On August 29 1933 he was 
discharged healed with good motion in the Lnee joint 
but With a slight limp on waiting On \ugust 38 
*935 he had no complaints and had good motion 
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Fig 5 Case 7 Roentgenogram to months after curet- 
tage of tuberculous lesion and implantation of os purum, in 
patient 29 years old The os purum has begun to be re- 
placed by new bone 

CitSE 6 H H R , aged 27 years, bistort^ No 7105, 
■aas admitted to hospital July 15, 1933, ivith a bone 
cyst in the medial condyle of the tibia. He had been 
preiiously treated in the United States of America. 
.A.t admission the right knee was fixed in about 45 
degrees of flexion and there was marked muscular 
atrophy of the leg There was only shght swelling 
but pronounced tenderness over the medial condjde 
of the tibia .A.t operation on July 27, 1933, the tu- 
berculous lesion was curetted out and os purum 
spongiosum was implanted The lesion, of lima 
bean size, contained clear fluid, but no necrotic tis- 
sue It was filled mth os purum, and the healthy 
bone which had been removed was replaced in the 
bone canal also Healing by first intention occurred 
Seven weeks after operation the patient was allowed 
to get up n ithout a dressing and n as permitted ac- 
tive motion He was discharged on October 21, 1933, 
with normal extension and 105 degrees of flexion 
On November 12, 1934, he iias in good general con- 
dition He had no complaints referable to the knee, 
and had as good motion m the knee which had been 
operated on as in the other There was no muscular 
atrophy .A. certificate of good health was given for 
his return to the United States The microscopic 
report bi' Dr C O Forselius read as follows “Bone 
tissue, partly necrotic, partly forming new bone 
The bone marrov, is in large part fatty and poor in 
cells Here and there a collection of lyraphociTes 
and plasma cells but non here a picture U-pical of 
osteitis fibrosa ” (Fig 4 ) 

Case 7 Y F , aged 29 years, history No 7371. 
This patient had a tuberculous focus of hazel-nut size 
in the medial femoral condyle of the right femur with 
a large abscess m the soft parts On April 30, 1935, 
the lesion was removed by operation and os purum 
spongiosum w as implanted Healing by first inten- 
tion occurred Repeated abscesses had to be drained 
subsequent to the operation .A fistula appeared 
agam on .August 17 and 5 to 10 cubic centimeters of 
thick pus M as expressed through it ,A progress note 
on November 24, 1935, stated that no suppuration 



Fig.6 CaseS Top, 2i7d3ysafter curettageof tubercu- 
lous lesion m the neck of the femur and implantation of 
os purum in boy of 7 years; center, 301 days later when 
a similar operation was performed on the acetabulum; 
bottom, 35S dajs after the first operation and 31 1 days 
after the second operation 

from the fistula had occurred for 14 days The knee 
was then non-tender to palpation and there were no 
signs of abscess formation The patient lacked 10 
degrees of full extension, and the fle.xion ability 
lacked 30 degrees She w as out of bed the entire day 
without complamts She was discharged on March 8, 
1936, in good general condition The knee was 
healed and had improved in its mobility. The mus- 
cles of the leg were stronger and there was begmning 
replacement of the os purum by x-ray (Fig 5). 

Case S showed a tuberculous lesion in the 
neck of the femur which was curetted out and 
filled with os purum spongiosum Half a year 
later a lesion was discovered in the acetab- 
ulum and was similar^ treated. The wounds 
healed well after both operations. The Joint 
space was normal and the function of the joint 
was good In Case 9, a walnut-sized lesion in 
the os pubis was curetted out and filled with 
os purum with a similar result. 

Case S. L B.O , aged 7 years, history^ No. 7369 
Diagnosis- tuberculous osteitis of the left femora] 
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neck and acetabulum On September i8 igja, the 
diseased area was removed surgically and os punim 
spongiosum implanted In the antenor portion of 
the junction between the femoral neck and the tro 
chanter granulation tissue was encountered, and a 
pea sized area of bone necrosis was curetted out and 
replaced by os purum Healing by first intention 
occurred On May 1935 a diseased focus in the 
acetabulum was removed by a second operation and 
os purum spongiosum was implanted A triangular 
flap of the outer table of the iliumwas raised up with 
the base toward the edge of the acetabulum The 
focus was reached with a curette cauterized with 
carbolic alcohol and filled with os purum First in 
tention healing occurred On May 3 1936 the pa 
tient was in good general condition The gait and 
motion in the hip joint was good (Fig 6) 

Case 9 EMK aged 4 years history No 74*4 
Diagnosis tuberculous osteitis in the right os pubis 
with a walnut sued lesion in the superior ramus of 
the os pubis At operation on \pnl 4, 1935 the 
diseased area was removed and os purum spongi 
osum was implanted under ether anesthesia The 
anterior wall of the symphvseal cartilage was intact 
It was broken through arefuUy w itb a chisel where 
upon a cavity was encountered filled with neaotic 
and partially caseous masses These were removed 
The cavity had a very irrenlar shape but was filled 
up as well as possible with os purum Healing b> 
first intention occurred On May 3 1935 the pa 
tient wsa in good general condition Rebuilding of 
the os purum had taken place to a considerable 
degree according to x rays but was not >et fully 
complete 


Cases 10, II and 13 exhibited tuberculous 
lesions with involvement of the neighboring 
joints in one or more tarsal bones These 
lesions were curetted out and filled vnth os 
purum In all these cases, healing was by first 
intention and the subsequent function was 
good Of these cases, Case 10 has been fol 
lowed 483 days ind the rebuilding has been 
good Case i3 has been followed iM years 


Case 10 t\ G S aged n years history No 7*36 
Diagnosis tuberculosis of the right tarsus Neither 
tenderness nor swelbng over the ulocalcaneal joint 
was very great although the patient complained ol 
pains in the heel upon walking There was someliroi 
talion of dorsal flexion of the foot The nghl calf 
measured 3 centimeters less in circumference than 
the left M operation on May ta 1034 the lesion 
was found lying immediately against the talocrural 
joint and was curetted out and replaced wilh« 
purum spongiosum under spinal anesthes» The 
pathological report was tuberculosis The wound 
healed b» first intention and the patient was ^ 
charged on July S i934 hee of compUmts On 
Septmber 7 «93S be still w without complaints 
and had good motion in the loot 


Case It JPJ aged 64 years, history No 73, j 
Oa the medial border of the right foot there was an 
nicer about i centimeter long at the anterior border 
of the os naviculare with low grade suppuration 
There was no swelling of the soft parts There was 
tenderness to palpation on the dorsum of the foot 
over the os naviculare At operation on November 
17 1934 under local anesthesia a small cavity con 
taming granulations was encountered which ex 
tended forward toward the joml between the os 
navicuUre and the first os cuneiforme The lesion 
together with the neighboring bone and portions of 
the cartilage were curetted out and replaced with 
os purum The wound healed by first intention and 
the patient was discharged on February at 1935 
with a good anatomical and functional result 
Case iz AEN aged 25 years history No 7191 
Diagnosis tuberculosis of the tarsus with multiple 
ostntis For about 2 months there had been tender 
ness upon palpation of the dorsum of the right foot 
especial]) immediately anterior to the bead of the 
talus By z ray osteoporosis of the metatarsal 
bones was apparent and the joint cartilage of the 
small joints of the nght foot did not show as clearly 
as those of the left foot Curettage of the bone 
lesion was performed on November 30, 1930 under 
spinal anesthesia The joint capsule between the oa 
cuboideum and the t£ird os cuneiforme showed 
pathological changes and was excised In two neigh 
boring portions of the bone tissue showing tubercu 
lous changes was curetted away The portions 
curetted out were replaced by os putuffl spongi 
osum The wound healed by first intention At 
follow up examination on Mav 3 2936 the result 
was good both functionally and by x ray 


In Cases 13 to 17, tuberculous lesions of the 
bone at the wnst, with involvement of the 
neighboring joints, were curetted out In 3 
of the cases (13 15, and 17) the healing and 
rebuilding has been exceptionally good Two 
of the cases which had large abscesses and 
bstulas before operation had postoperative 
comphcations, Case 14 a flaring upof pulmo 
nary tuberculosis (patient referred to a sana 
tonum) Case 16 an old woman apulmonarj 
embolus s months after operation causing 
sudden death 


Case 13 EE aged 24 years history No 7101 
Diagnosis tuberculous arthritis of the right radio 
carpal joint with abscess fonnatioo and threatening 
perforation of the skin At operation on August i 
1933 the bone lesions in the os naviculare os luna 
turn and radius were curetted out under brachial 
plexus block anesthesia and os purum was im 
planted The wound healed by first intention How 
ever la the third week after operation a few drops 
of dear fluid appeared through a small fistula in the 
scar but subseguentl) remained diy Three months 
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TABLE I— IMPLANTATION OF OS PURUM IN RESECTIONS OF THE ANKLE JOINT 

FOR TUBERCULOSIS 


Case 

No 

Historj 

Xo 


.Age 

Sex 

Resection 

Healing 

Walked with- 
out cast mos 
postoperative 

Rebuilding of im- 
plant— da>*s after 
operation 

Form of 
foot 

Remarks 

initials 

Date 

Anesthesia 

iS 

6633 

E I K 

17 

o' 

9 - 9-31 

E 

Pnmar> 

3 

Good, 330 



ig 

6573 

K;.>t A 

9 

? 

9-19-31 

E 

Pnmarj 


Gcod, 32S 

Good 

Ankj’losis 

20 

6835 

B E 

20 

o' 

4- 6-32 

E 

Pnmao 

2 

Good, 3SS 

Good 

5® motion 

21 

6S77 

S C S 

16 

9 

10- 6-32 

s 

Pnmaiy 

4 

Good, 650 

Good 

An^losis 

22 

7005 

TIP 

25 

9 

3-11-33 

E 

Primary 

4 

Good, 390 

Yanis 

Ankylosis 

23 

7151 

I L 

13 

9 

11-30-33 

E 

Pnmars 

3 

Good, i,22 

Good 

Ankylosis 

24 

72S0 

A E F 

49 

9 

I-17-35 

S 

Fistula 


0 

Good 

Ankj losis 

25 

73 S 9 

B G C 

iS 

g 

1-26-33 

S 

Pnmar> 

5 

Good 

Good 

Ankjlosis 


E=Ether anesthesia, S=Spinai anesthesia 


after operation the plaster cast was dispensed with 
and free use was permitted The functional and 
anatomical result was good and there was no col- 
lapse of the os purum A fair amount of motion 
returned in the wrist jomt Patient has been re- 
examined every 6 months 

Case 14 E I E A , aged 30 years, history No 
7047. Diagnosis tuberculosis of the wnst joint with 
abscess formation and threatening perforation of the 
skin. .A resection of the wrist joint was performed 
on .August I, 1933, under ether anesthesia The re- 
sected bone was replaced by a layer of os purum 
spongiosum Heahng was complicated by the ap- 
pearance of a fistula which soon dried up The 
patient was referred to a sanatorium for pulmonary 
tuberculosis 6 months after operation, where she 
died a few months later. 

Case 15 B A O., aged 26 years, history No 7366 
Diagnosis tuberculosis of the left wrist joint with 
multiple areas of osteitis There had been increas- 
mg diffuse swelhng of the left wnst with the forma- 
tion of a fluctuant abscess on the dorsal aspect 
Curettage of the bone lesion and implantation of 
os purum spongiosum was done on October 10, 1934 
The joint capsules were excised and replaced with 
os purum Heahng appeared to be by first mtention, 
but about 2 months after operation there was some 
serous discharge through a small fistula m the scar 
-A small abscess appeared m the skin and was m- 
cised. After this procedure was carried out prompt 
heahng follow ed 

Case r6 .Age 6S 3'ears Historj' No 7399. Diag- 
nosis. tuberculosis of the wnst with abscess for- 
mation and threatening perforation Perforation 
occurred on December 29, 1934 .At operation on 
January 3, 1935, a large tuberculous lesion was 
Curetted out of the wrist bones and the radius and 
was replaced bj’ os purum spongiosum, under bra- 
chial plexus block anesthesia Healing was com- 
plicated by suppuration through a fistula The 
patient died suddenlj' of a pulmonarj' embolus on 
7 j 1933 No postoperative x-rav pictures had 
been taken before death occurred 


Case 17. A E P , aged 29 j'ears, historj' No 7421 
Diagnosis: tuberculosis of the right wrist There 
was marked swelling and destruction of the end of 
the radius and the proximal carpal bones at admis- 
sion Curettage of the lesion was done on June 7, 
1935j and the removed bone was replaced bj' im- 
plantation of os purum spongiosum under brachial 
ple.xus anesthesia The wound healed by first in- 
tention The plaster cast was dispensed with after 
about 2 months The patient was discharged on 
September^ 13, with the wound well healed. The 
hand was in good position and had good contour, 
without collapse of the area There was onlj- a 
couple degrees of motion in the wrist joint, but 
there was good motion in the finger joints. At fol- 
low-up examination on February 3, 1936, the mobil- 
ity and strength had mcreased. The result was good, 
both from a functional standpoint and by x-ray. 

Table I gives data regarding 8 cases (Cases 
18 to 25) of tuberculosis of the ankle joint in 
which resection was performed and the re- 
sected bone was replaced by a piece of os 
purum spongiosum with the aim to preserve 
the shape of the foot as much as possible. In 
all except Case 24, in which a fistula was pres- 
ent before operation, healing was by first in- 
tention The strengUi and rebuilding of the 
implants, and also the shape of the foot, have 
aU been good 


C.ASErS E.I K., aged 1 7 years, historj- No 6633 
° 95 (>! 7073, 73 b 3 > and 7586 The patient had an old 
tuberculosis of the right talocrural joint which had 
flared up several times -A trial of consen'ative treat- 
ment was first made, but swelling, tenderness on 
pressure, and pains about the joint persisted On 
beptember 9, 1931, a resection of the ankle joint 
was done and the resected bone was replaced bv 
implantation of homoplastic os purum spongiosum' 
The wound healed by first intention, and the pa- 
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Jigs 7 and 3 CaseiS Figure7\i,astaVens7daysaIter 
resfction of the atikle joint and insertion of os purum (or 



tuberculosismapatientrjyearsofage Figure® wista^tn 
4 years after operation 


tient was out of bed w alking m a cast 3 months after 
operation There was functional and anatomical 
healing without collapse of the os purum (figs 7 
and 8) Follow up examination tft August, 1935 
showed the foot to be in good position with s to 10 
dej rees of equinus The range of motion (or plantar 
and dorsal flexion was 15 to to degrees \ few de 
grees of pronation and supination were present 
There was no pam on motion and general strength 
was satisfactOTV The cslf musculature of the right 
leg was somewhat atrophied He could walk re 
marhably well and could run easily and without 
difficulty The patient worked m a lumber yard 
carrying planks and lumber without (rouble 
C ASE 10 K M A aged 9 vears history No 6573 
69^5 The patient was admitted to the hospital 
witbsign^of anacuteprocessman areaof old tuber 
culosis m the right talocrural joint The patwnt was 
treated consersatiiely at first but because of angu 



Fi2 o Case j 6 Tuberculosis of the knee jomt •“ 
paijenl aged ji years Anteropo lenor and lateml row 
BPBOcrams 4'4 years after resecUon of the joint tad tat 
plantation of os purum spongiosum together with « tooKue 
of os purum compactum 


lation of the foot resection of the joint was decided 
upon This was performed on September 9 1931 
aod the resected bone was replaced w-ith a piece of 
Os purum spongiosum The wound healed by first 
intention and the patient was up and walking with 
a plaster cast tyi months after operation The func 
lional and anatomical result was good without col 
lapse of the os purum The patient was discharged 
on April it 103a follow up examination on Au 
gust 10 193a snowed the foot to be well healed and 
ankslosed in good position 
Case ao B F aged ao years history No 6838 
*>ince the end of 1 9ao the patient had had sy mptoms 
from tuberculosis of the talocrural joint sometimes 
improving then becoming worse again There had 
been abscess formation of late OnApntd tOSi 
resection of the joint was performed and the re 
seeled bone was replaced with a layer of os purum 
spongiosum On June 9 the patient was out of bi'd 
walking with a plaster cast and was discharged on 
September 30 with a leather support which be wore 
until January 1 5 1933 He then walked well with 
out It Three years after operation on July 14 
‘035 hi general condition was good The sedi 
mentation rate was 4 millimeters in an hour The 
position of the foot was good and there was no 
dilficultv IQ walking even when the gait was rapid 
There was about 5 degrees of motion m the ankle 
joint There was no impairment of motion in the 
toes or knee and he had no pain or tenderness 
ffe has now learned the tailoring trade having been 
a textile worker prior to his illness 
Casgii SCS agedi6>ears History No 6877 
The patient entered with an exacerbation of old 
tuberculosis o5 the left talocrural joint Since her 
fistulas had do cd on September i igyr a resec 
tion of the joint was done October 6 (932 and the 
resected bone Was replaced with os purum spongi 
osjm First intention healing was obtained The 
patient walked without her plaster cast m the fourth 
month after operation There was good functional 
and anatomical healing without collapse of the os 
purum She was discharged on March 19 *933 with 
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Pig 10 Case 39 Tuberculosis o£ knee joint in a patient 
51 \ears old Anteroposterior and lateral \-iews 193 days 
after resection of the joint and implantation of a tongue of 
os purum compactum 

the tvound well healed and wnth good motion in the 
joints of the foot. The cast was dispensed with on 
March 10, 1935. Follow-up etammation 2j^ years 
after operation showed good general condition The 
patient walked well without a limp, but she etperi- 
enced occasional ache in the joints of the foot wnth 
change in weather She works at home 
Case 22 TIP, aged 25 years, historj' Xo 7005. 
Diagnosis tuberculosis of the left talocrural joint 
The patient had had trouble with the left foot since 
the beginning of 1932 An operation was decided 
upon, since the trouble did not disappear in spite of 
bed care and fi.xation in plaster. .A resection of the 
joint was done on May ii, 1933, and the resected 
bone was replaced with os purum spongiosum. Heal- 
mg w as by first intention The plaster cast was re- 
moved 2 months after operation, and 4 months after 
operation the patient was able to walk without a 
supporting bandage There w as good functional and 
anatomical heahng w ithout collapse of the os purum, 
but there was some valgus position of the foot be- 
cause the os purum had not been correcth shaped 
•At follow-up exammation on June 12, 1934, the 
general condition was good The valgus position 
was still present There was 10 degrees of motion in 
the ankle joint She had worked at home house- 
keeping for the last 7 months without trouble 
Case 23 IL , aged 13 j'ears, historj Xo 7151 
The patient w as admitted to the hospital .August 28, 
^933. ■''^th a diagnosis of tuberculosis of the left 
talocrural joint For 4 weeks a latent tuberculosis 
of this joint had been flarmg up Operation was 
decided upon because of threatening perforation of 
secondary abscesses .A resection of the joint was 
performed on Xovember 30, 1933, and os purum 
was inserted to replace the resected bone. Healing 
w as by first intention and the patient was out of bed 
walking without a cast on Alarch i, 1934. He was 


Fig 11 Case 37 Tuberculosis of the knee joint with 
atrophic and friable cancellous bone m patient 27 years old 
Roentgenogram shows condition in daj's after resection 
of the jomt and implantation of a thick plate of 03 purum 
spongiosum. 

discharged on May 14, 1934, with some atrophy of 
the musculature of the left thigh and calf He had 
then been up and about for a month and could walk 
well The foot had good shape and good function 
On .August 17, 1935, the general condition was good, 
and the gait w as satisfactory The foot looked well, 
still had good shape, and did not swell. The sedi- 
mentation rate was 25 millimeters The patient was 
taking part in all kinds of sport. 

Case 24 .A E F , aged 49 years, histor>' Xo. 72S0 
Diagnosis, tuberculosis of the right talocrural joint 
with fistula formation The patient had had aches 



Fig 12 Case 47 Tuberculosis of the shoulder joint in a 
noman 52 jears of^age Roentgenogram shows the condi- 
tion 328 days after^shoulder joint resecUon with implanta- 
tion of 03 purum m a large^defect in the cancellous portion 
of the head of the humerus 
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Figs 7 and 8 Case i8 Figure 7 wastaken 57daysa(ter 
resection of the ankle joint and insertion ot os puram tot 


tient was out of bed walking m a cast 3 months after 
operation There was functional and anatomical 
healing without collapse of the os purum (Figs 7 
and 8) Follow up examination in August, 1035 
showed the foot to be in good position with s io >0 
degrees of equinus The range of motion for plantar 
and dorsal flexion was 15 to 20 degrees A few de 
greet of pronation and supination were present 
There was no pain on motion and general strength 
was aatisfactorv The caU musculature of the right 
leg was somewhat atrophied He could walk re 
inarkabl> well and could tun easily and without 
difflculty The patient worked in a lumber >ard 
carrying pUnks and lumber without trouble 
Casxio km a aged 9 seats history No 6373 
6955 The patient was admitted to the hospital 
with signs of an acute process in an area of old tuber 
culosis in the right talocrural joint The patient was 
treated consenativel) at first but because of atigu 
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tuberculosisieapatieotiryearsofsge FimirtSwastskrn 
4 years after operation 

lation of the foot, resection of the joint was decided 
Upon This was performed on September 9 1931 
4ad the resected pone was replaced with a piece of 
us purum spongiosum The wound healed by first 
intention and the patient was up and walking with 
a plaster cast months after operation Thefune 
tional and anatomical result was good without col 
lapse of the os purum The patient was discharged 
on April 2, 1032 Follow up examination on Au 
gust 10 1032 snowed the foot to be well healed and 
aQk>losed in good position 
Cass 20 B E aged 20 years, history No 6838 
Since the end of 1929 the patient had had symptoms 
from tuberculosis of the talocrural joint sometimes 
improMng then becoming worse again There had 
been abscess formation of late On April 6 1932 
resection of the joint was performed and the re 
sected bone was replaced with a layer of os purum 
spongiosum On June 9 the patient was out of bed 
walking with a plaster cast and was discharged on 
September 30 with a leather support which he wore 
until January 15 1933 He then walked well with 
out It Three years after operation on July i4 
c<J3s h'S general condition was good The sedi 
mentation rate was 4 millimeters in an hour The 
position of the foot was good and there was no 
difficulty ui walking even when the gait was rapid 
There was about 5 degrees of motion in the ankle 
joint There was no impairment of motion in the 
toes or knee and he had no pain or tenderness 
He has now learned the tailoring trade having been 
a textile worker prior to his illness 
CaSesi SCS agedifiyears History No 6877 
The patient entered with an exacerbation of old 
tuberculosis of the left talocrural joint Since her 
fistulas had closed on September i 1032 a resec 
tion of the joint was done October 6 193} and the 
resect^ bone was replaced with os purum «pongi 
osum First intention healing was obtained The 
patient walked without her plaster cast in the fourth 
month after operation There was good functional 
and anatomical healing without collapse of the os 
purum ShewasdischargedonAIarch 19 1933 with 
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TABLE n— BIPLANTATION OF OS PURUM IN RESECTIONS OF THE KNEE JOINT 

FOR TUBERCULOSIS 
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No 
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Ostecsj nliesis 

Healing 
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! Rebuilding of 
! imphnt and 
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CS40 
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Primary* 

6 
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22 

9 
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E 
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IX 
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29 

6993 


23 

c? 

6- S -33 

S 
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Followed at another clinic 
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16 

o’ 
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S 
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50 

9 
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S 
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7 
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32 

7293 1 
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24 

9 

6 -J 6-34 
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7 
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33 
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31 

o’ 
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E 
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7 
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54 

73 

E B 

JO 1 

9 
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S 

Pnmar> 

6 
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35 

■IHB 

0 F K. 

43 

o’ 
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E 
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36 
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t6 

<f 

ro- ^34 1 

E i 
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B I 

27 

9 
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Referred to sanatonuin for pjl- 
monao tuberculosis 
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3S 

7295 

T. G V 

23 

o'’ 

r-iS-35 

s 

Pnmao' j 

Referred to sanstonum for pJ- 
m oary tuberculosis 

Goodf 

39 

-416 

\rmmm 

HI 

9 

9 -J 7 - 3 S 

s 

Pnmao' 

6 K 

Good 

40 

7605 

S 0 K 

24 

o’ 

10 - 12-35 

s 
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Good 

41 

7366 

B. A.0 

27 

o' 

IO-1S-3S 

SE 

Pnmao' 


Good 

42 

7630 

K.I D 

25 

9 

l-lS-36 

S 

Pnmary 


Good 

43 

7632 

K. A. H 

18 

o' 

1-30-36 

S 

Pnmarj 


Good 


E*= Ether, S=Spuial anesthesia 
♦Heart failure 
fRefers to feaaUonl3' 


with such an osteosjuthesis, and the plaster 
cast ma)’’ be taken off as early as 6 months 
after operation. The expense of a leather sup- 
port is^ehminated bj’’ these measures 
Judging from the x-ray pictures, it takes 
about I year before the bony structures in the 
tibia and femur begin to grow over into one 
another. In the anteroposterior view's, the 
tongue of bone is w'eU outlined until about 
400 days after operation; subsequently it is 
^fficult to make out In the lateral views, 
however, the tongue of bone may be seen to 
be more dense than the surrounding bone as 
late as 4 years after operation. Compact os 
purum is rebuilt verj' slowly (see Figs 9, 10, 
and ii). 

In Table III, 5 cases of shoulder joint tuber- 
culosis wliich have been treated by resection 
are described (Cases 44 to 58) At operation, 
tlie defects in the resected ends have been re- 
placed with os purum spongiosum and the end 
of the humerus held in position by means of a 


tongue of bone driven into the anterior margin 
of the glenoid labrum. Healing has invariably 
been by first intention and union has been 
good. The rebuilding of the implant has also 
been good In these cases e^^pan and ether 
anesthesia have been used in combination, 
with great advantage Since the cases have 
not been followed more than i year, the re- 
building of the implants is not yet complete. 

Case 44 E G K , female, aged 18 j-ears, historj' 
No 7289 Diagnosis tuberculosis of the right shoul- 
der jomt The patient had had pain, tenderness, and 
mcreasmg stiffness m the nght shoulder joint, since 
1931 On March 29, 1933, a resection of the shoul- 
der joint VI as done under ether anesthesia The head 
contained extensive necrotic areas v\ hich w ere cleaned 
out The postenor portion of the capsule of the 
shoulder joint contained a great deal of granulation 
tissue and caseous material A secondary abscess 
had formed in the axilla. All the diseased tissue was 
removed The cartilage of the glenoid cavitv was 
necrotic with caseous areas beneath. These’ were 
curetted out also When the head of the humerus 
and the glenoid cavity were smoothed off, thev did 
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FjJ *3 Ca!« 49 G«nu varum Collounn); tubcRulous coxitn ina of t; years 
Roentgenograms show condition left the d^> followmi: an infracondylar osteotomy 
on the tibuand interposition ofospurumeompactum to maintain good position cen 
ter sea dan after operation and right asjdaysafter operation 
Iig 14 Tamponsofpear wood nitb which theos purumspongiosum IS packed into 
the site of implantation 



and swelling in the right foot since the beginning of 

1934 \t admission on May 1$ 1934 there na» on 
the right foot just lateral to the malteolus a fistula 
about 1 centimetermdiameterand With considerable 
discharge The fistula bad soft granulations in its 
depths and the skm immediately surrounding it was 
bluish red in color The underlying tissues were 
somewhat swollen Motion of the ankle joint was 
especially painful upon flesian On January >$ 

1935 there was only a slight amount of secretion 
from the two fistulas A resection of the ankle fomt 
was performed on January 17 1935 Many masses 
of tuberculous granulations were found in the cap 
sule and On the surface of the joint The joint cam 
lage was missmg The granulations were remoscci 
and the surface of the joints was scraped clean and 
smoothed ofi, after which a lay et of os purum spongi 
osum about i centimeter thick was placed between 
the surfaces of the resected area On July 13 the 
patient was permitted to walk with a plaster cast 
and on December s? it was dispensed with At fol 
low up etamination on January ag 1936 it was 
learned that there had at times been some serous 
discharge through a small fistula since operation 
\ ray examination revealed that the implant had 
maintained it«elf well but had not yet begun to 
be rebuilt 

Case IS UChC aged 17 year* history No 
73S9 7394 Diagnosis tuberculosis of the left talo 
croral joint The patient was admitted to the hos 
pital on August 17 1934 There had been swelling 
of the foot since March :934 ^ resection of the 


joint was done on January 36 1035 The resected 
bone was replaced with a layer of os purum ipongi 
osum and healing b\ first intention was obtained 
The plaster cast was removed April 8 The patient 
walked without support on kpnl 34 and was di> 
charged June 6 1935 without complaints and with 
a nellheaJed wouna 

In Table II ib cases (Cases No '•fi to 
of knee joint tuberculosis treated by resection 
areoutitned I base not included the full case 
histones for lack of space The implantation 
of os purum m these cases is only one step in 
a resection which is often quite complicated 
and meticulous in its performance 

At resection the defects m the resected sur 
faces were replaced wnth os purum spongi 
osum and the resected ends ivere united by 
osteosynthesis by dnving in a strong tongue 
of os purum compactum through the anterior 
portions of the tibia and femur m the frontal 
plane Thelatler procedure is an adxantageous 
technical detail m the operation \ftcr the 
tongue of bone has been driven in, it is con 
sitlerably easier to put on the plaster ca«t with 
the leg in good position than if only sutures 
are used More important however is the 
fact that bony union becomes firm earlier 
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TABLE HI— niPLANTATION' OF OS PURUM EST SHOULDER JOIXT RESECTIOXS 

FOR TUBERCULOSIS 
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No 

BjE' 
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No 
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44 
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9 

1 
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B 
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4 S 

7395 i 

jo K 


IB 

EE9 

E 

B 

Primary 

Leather support — re-no'V ed 4-6-36 

Good 


46 i 

7435 ■ 
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m 

m 

1 4 ' 5-35 

Er-E 

D 

Pfiraarj 

Leather support— 

Good 


•^7 

7392 

jA P. 

9 ' 

m 

3- 4-3 s 

Et-E 

D 

B9 

Leather support — i 

Good, not com- 
p’ete 

Ves 

48 

7425 

T B 

o' 

1 

3-13-35 

En-E 

B-D 

Primai> J 

Leather support — removed 3-25-36; 

Good, not com- 
plete 

! 


E=Ether, Ev-'E==E\'ipan-Ethcr, B^’Tonsnje of os pumm; D=Defect in bone substance replaced by os purum 


Case 49 E B , aged 13 j'ears, historj’ No 6846 
Diagnosis genu varum following tuberculous cox- 
itis On March 18, 1933 an infracondylar osteotomy 
of the tibia \\as done and os purum was implanted. 
.\fter the usual incision in the soft parts, the opera- 
tion was carried out with drill and osteotome. With 
retractors the ends of the bone were forced apart, 
and small pieces of os purum were interposed be- 
tween the medial ends of the bones so that the proper 
relationship between them existed The periosteum 
and the overljdng soft parts were sutured A fenes- 
trated circular plaster cast was placed about the leg 
and foot Healmg was by first intention .\t the end 
of S weeks, the patient was up and walking with the 
plaster cast on Figure 13 shows the x-ray pictures 
the day after operation, 202 days after operation, 
and 455 days after operation The patient was dis- 
charged on Januarj' 17, 1934, with complete ankylo- 
sis in the left hip joint and with the lower leg in good 
position She limped slightly but otherwise walked 
quite well. 

Implantation of os purum has given healmg 
by first intention as a general rule During the 
third or even the seventh week after implan- 
tation, a fistula has sometimes appeared in the 
scar and serous fluid broken out through it, 
probably due to tissue necrosis. The dis- 
charge has usually ceased after i or 2 weeks, 
and the wound has subsequently remained 
drj>- The portion of the body operated upon 
has in general been immobilized in a plaster 
cast for 2 or 3 months after the implantation, 
and the cast has been fenestrated over the 
wound so that the latter could be observed 
carefully The wound has been covered with 
a bandage only during the first few- days after 
operation and aftenvard left e.xposed to the 
beneficial^ efi^ects of sunlight and ventilation. 

According to the results of my own investi- 
gations, implantation of os purum should be 


preferably done in cases of bone tuberculosis 
when the disease is in a quiescent stage and 
when the lesions have shown some tendencj- 
toward localization. Even in many cases of 
joint resection in more active forms of tuber 
culosis, however, os purum may give a good 
result It is only in cases in wMch fistulas 
have formed, or in cases in which the overly- 
ing skin has been rendered thin and unhealthy 
by secondary- infection or abscess formation 
that the implant is sometimes extruded. Con- 
siderable space would be required to rernew in 
detail the indications for operation, at least so 
far as surgical tuberculosis is concerned. These 
can be learned only through practical experi- 
ence in the clinic where one may see for him- 
self and follow- the treatment and course of 
healing among the cases 


MTien one wishes to learn the technique of 
the use of_ os purum for implantations, he 
should begin with simple procedures Later, 
after a survey of the results of these cases, he 
should pass on to more difficult problems In 
tJiis way uncertainty is eliminated and increas- 
ing trust in the use of os purum is acquired. 

In using os purum, an especially careful 
aseptic technique is demanded, together with 
a few' specially constructed simple instruments 
whicE have been described in previous com- 
munications Besides these instruments, it 
is advantageous to have wooden tampons 
(Fig. 14) for the introduction of the os purum 
into its bed. Sterilization of os purum is most 
easily accomplished by boiling in physiological 

'O'ell. Swte Ojteoplasbc crmtiform osteotoaj- m tic IrKtr-cst of 
J BoneAJomtSurg.ipjz. 14 643 las irKtnMt of 

-WcKu Interposition of os pjnm ra osteosyntiieris after ostcotomv 
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not fit each other well the head tended to luxate 
anteriorly A tongue of os purum was thetefore 
driven into the anterior portion of the glenoid nm 
10 order to hold the head jo place Good position 
then seemed to be maintained On April ap 1936 
the general condition was good The patient staled 
that she occasionally had pain m the region of the 
scapula, probably origmating m the musculature 
The shoulder joint was ankvlosed with the upper 
arm held at an angle of 60 to ;o degrees with the 
lateral edge of the scapula 
Case 45 O K male, 31 years of age, history No 
7395 Diagnosis tuberculosis of the left shoulder 
joint The patient had been well until the autumn 
of 1033, when he first noticed a swelling in the left 
supraclavicular fossa This swelling produced do 
subjective discomfort, but increased gradually in 
size In Ma> 2934 it was of hen's egg size On 
February ja, 1935 the shoulder joint wras resected 
under ether anesthesia The head of the humerus 
contained a sequestrum the sue of a tvalnut, which 
was removed The joint capsule was also removed 
The glenoid cavity was cleaned out with a curette, 
anda tongue 0/ os purum was driyea into the ante 
nor edge against which the smoothed off bead of 
the humerus rested so chat it was held in good 
position A fenestrated circular plaster bandage was 
piiccd about the thorax upper arm and forearm 
The 7 Quad healed by first latention and the patient 
was discharged Mav 15 1935, wearing the plaster 
CMt He has returned for observation every 3 
months On April 6 1936 the general condition 
was good and the plaster was removed There was 
ankylosis of the shoulder joint Remnants of the 
tong ae of bone were still visible m the x ray pictures 
CASt 46 TA male aged 39 > ears historj No 
743s Diagnosis tubeiCMlo vs of the right shoulder 
joint Since Jufj 1934 the patient bad had con 
tinaal trouble with increasing stiffness ui the right 
shoulder joint On April s, *d 3 S. the shoulder jornt 
wis tese ted under evipan ether anesthesia The 
cartilage on the humeral head was necrotic and was 
loosened over its greater part Several pea sized 
tuberculous areas in th^ head were curetted out 
and cleared of granulations Fbe entire capsule 
was carefully removed The glenoid cavity was 
curetted free of necrotic cartilage granulations and 
caseous material In the lower portion of the glenoid 
cavity a funnel shaped cavity w as encouni^d hav 
ing a base about i centimeter in diameter This was 
also curetted out The entire field of operatwn was 
cauterized with carbolic acid and alcohol and the 
defect in the glenoid cavity was filled with os. purum 
•nongiosum The head was easily fitted mlo the 
glenoid cavity and fiaed m 90 degrees d abdurtion 
20 degrees of forward flexion and 3o degrees ol in 
ternal rotation \ fenestrated circular phstw was 
made to include the thorax the upper arm and tore 

arm Healing was bv first intention and tbepaticnt 

dJJdursrf on Jon, s <1;' 

11, r,lurn,d ever) 3 ijontk* lor oV,r»»»” Oj 
Tebniarys 1936 the shoulder joint looked fine and 


had good stability Thescarwaswellhealed There 
was good motion in the elbow and hand and the 
strength was good \ ray picture showed that heal 
iflgand consolidation were taking place 
Case 47 A P, aged 52 years history No 7^9 
Dugnosis tuberculosis of the right shoulder joint. 
The patient had had ache soreness, and stiffness id 
t^he right shoulder joint since 1930 and hadrccentU 
had a secondary abscess The joint was re'ected on 
March 4 1935 In the center of the head of the 
hutuenis, a large caseous necrosis was found This 
was curetted out and filled with os purum spongi 
osum Healmg occurred by first intention and the 
patient was discharged on August 24, 1935 with the 
arm iQ a leather support On January 26 1936, the 
joint was well healed with the arm in good posit on 
J be joint has since became ankyJosed (Fit 
Case 48 T B male aged 45 3 ears history No 
74*3 Diagnosis tuberculosis of the right shoulder 
joint The patient had had trouble with the right 
shoulder joint since childhood During the last 2 
years he had had increasing aches and pains in it to* 
gelhcr with dimiDutioa in the mobility of the jotct 
The patient consented to operation and on Sisrch 
>3 1935 a shoulder joint resection was done under 
evipao ether anesthesia The bead was found to be 
luxated and was replaced The joint capsule was ex 
osed and the wound cavity cauterized with carbolic 
acid and alcohol Because of tbe marked adduction 
contracture tbe head was smoothed off, whereupon 
lesions were found within it One bean sued area 
estended down into tbe neck of the humerus These 
were curetted out and filled with os purum spongi 
osum Inorder to hold the head in the glenoid cavity ■ 
a tongue of os purum was driven into tbe antero* 
supenor portion of the glenoid nm 4 fenestrated 
cucular plaster cast was made to include the thorax 
upper arm and forearm Healing was by first in 
leotion and the patient was di:>iharged on May 24 
with a shoulder cast On \prii 10 1936 the general 
cooditiOQ was good There was bony umon byz ray 
examuiatioD The patient had removed the cast *4 
day a previously He wasengagedinslovd work and 
played the piano and viujm without difficulty 

Case 49 13 one of inteqjosition osteo^jn 
thesis of the tibia for genu varum following 
tuberculous coTitis In the same manner that 
a bone fragment can prevent reposition in a 
comminuted fracture and fi-t the ends of the 
bone in a faulty position, so through the use 
of interposition m an osteotomy, bone or joint 
resection, fracture, etc reposition and fixation 
of the ends of the bone in the desired position 
may be obtained This is espcaally important 
ID osteotomies etc in which fixation after rc 
position often cannot be done at all or with 
great difficulty solely bv means of external 
appliances 



DIABETES AND PREGNANCY 


W. W HERRICK, M D., and ALVIN J B 

I T IS now more than a decade since the use 
of insulin in the diabetes of pregnancy 
became general A sufficient time has 
therefore elapsed for the collection of 
material upon which to base reliable estimates 
of its effectiveness Among the many contri- 
butions to the subject in the literature, the 
most notable are those of Skipper, Yffiite, and 
Peckham. A body of opinion has been bmlt 
up by these and other studies which may be 
given a brief review. 

The disease may antedate or arise in preg- 
nane)’-; it may be either mild or severe, and 
either badly or well controlled by treatment 
Unquestionably, severe diabetes affects the 
reproductive function adversely. Menstrual 
irregularities or amenorrhea are almost the 
rule in severe diabetes, as are undernourish- 
ment and retarded development. The effect 
of this in reducing acti\ity of the pituitar)’-, 
thyroid, and reproductive glands is well 
kno-n-n A lack of estrin, a disappearance of 
graafian follicles and lack of genital develop- 
ment are described It is the common e.xperi- 
ence that these deficiencies may be overcome 
by proper insulin treatment, and one result of 
sueffi treatment is the greater fecundity of the 
ffictim of severe diabetes, a fact which compli- 
cates the problem of management during 
gestation and labor. 

Diabetes with onset during pregnancy pre- 
sents diagnostic problems for a number of rea- 
sons The metabolic equilibrium of pregnancy 
is relatively unstable. In addition to the dis- 
ordered carbohydrate metabolism there is an 
increased metabolic rate averaging 14 per 
cent in the last trimester, a diminished alkali 
reserv’e, a tendency to acidosis, a lowered 
plasma combining power of the blood for car- 
bon dioxide, and a tendency to depletion of 
the glycogen store with resulting hypo- 
glycemia. A lowered renal threshold for glu- 
cose is common in pregnancy, often associated 
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■with a lowered assimilation limit for carbo- 
hydrate. Even in the non-diabetic pregnant 
woman the blood sugar curv’e after the ad- 
ministration of roo grams of glucose may ap- 
proach or assume the “plateau” or diabetic 
form. In most cases these metabolic changes 
are temporary; in a few they mark the onset 
of diabetes Often only after careful and re- 
peated study of the sugar in the blood and 
urine is it possible to determine whether or 
not a given pregnant patient -ndth glycosuria 
is really diabetic, and on occasion a follow-up 
study in the postpartum period may be neces- 
sar)' 

The requirements of the fetus create a de- 
mand for about 50 grams of additional carbo- 
hydrate each 24 hours in the later months of 
pregnancy. The possibility that the fetal 
pancreas and other glands of internal secretion 
supplement corresponding maternal mecha- 
nisms is not yet definitely proved This may 
well introduce a further factor making for a 
disturbed physiological equilibrium. 

As regards the infant, diabetes in pregnancy 
is almost if not quite as menacing as in the pre- 
insulin era. The fetal and infant mort^ty 
remains little changed and seems to var)'- 
directly mth the severity of the maternal 
diabetes and the effectiveness of its control. 
An opinion -widely e.xpressed states that the 
children of diabetic mothers weigh at birth 
much more than the average. This has been 
said to lead to prolonged labors -with attendant 
possibility of fetal or maternal injury The 
explanation for this increase of fetal size is not 
clear, and the anomaly is said not to have 
varied since the administration of insulin. 
Theoretical speculations assign it to super- 
alimentation, the consequence of maternal 
hyperglycemia or lipemia, to hyperplasia of 
the fetal islands of Langerhans, or to anoma- 
lous endocrine influences. That the increase 
is due largely to skeletal development and to 
fat brings up the question of the possible im- 
plication of the pituitar)' The recent find- 
ings of Smith of a prolan-estrin imbalance in 
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sodiMSi chionde solution, this, la &ddiiton, 
alightl> softens the collagen in the os punim 
and perhaps wakes it more easily soluW by 
the cells and tissue juices in the tissue bed 
Since the os purum becomes somev hat soft in 
consistency after sterilization, uooden instru- 
ments spare the soft spongy frameworl: more 
than hard steel instruments 

It must be remembered, m the use of os 
purum, that a good clinical result from its 
implantation mar be eiqieoted only when 
skeletal connectiv e tissue is present m the bed 
of implantation Thus, m implants into the 
epjphysis large surfaces of tancelloua bone 
must he against the os purum, and in im 
plants into the diaphysis, hwng penosteum 
as rvell as compact hone must surround it 

stnajARY 

In bone implantations, cither fresh bone 
uhich contains connective tissue may be 
used, or a speaally prepared bone introduced 
by the author and called “os purum," or the 
tv\o may be used together Cooked bone 
which has been dried, ot bone v.hjch has been 
fixed m fixing solutions is not suitable for 
implantations The use of os purum has the 
following advantages 

1 Since fresh autoplastic bone contains hv 
mg bone connectu e tissue, it must be treated 
vnth great respect at implantation Oi> pu 
rum however, can be handled mth much 
greater freedom and may be shaped in any 


manner best adapted to the situation pro 
vided It IS stenie when placed in the tissues 

2 Os purum may be stored and kept ovtra 
considerable period of time, and a number o{ 
sizes and shapes may be prepared by cia 
chine beforehand The form best suited far 
the portion of the skeleton which js to be 
repaired or reshaped may then be seltcted 
from among them 

3 No limitations as to size and shape sxt 
imposed, as is true when fresh bone is taken 
from the patient's oxoi skeleton 

4 py using 03 purum in bone implanta 
tiotis, the accessory operation to obtain fresh 
autoplastic matcnal is rendered urmecessary 
The operative procedure is thereby shortened 
and >uophficd, and the nsk for the patient is 
oopseeiueatly lessened 

5 By implantation of os purum together 
with fresh autoplastic material, the more diffi 
cultly obtained matensi may be spared and 
good shape and filling still be attained in the 
injured or deformed skeletal part by the sup 
plementary use of os purum 

A senes of cases of tuberculous osteitis and 
osteo arthritis is reported, together with a 
case each of bone cyst and osteitis fibrosa, m 
tbe operative treatment of which, os purum 
has been implanted m various ways In the e 
cases os purum has healed in, as a rule, with 
out complication and has had sufficient -tabil 
ity for Its mechanical task until it has been 
gradually rebuilt and replaced by new bone 
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TABLE m. — ^PKE\T;OLrS OBSTETRICAL 
HISTORY 


Patient , 
Ko 

Gra%Tditj 

Pregnanaes 

Dead 

7 

11 

First 6 fuUterm living at birth» i po’^tnatal 
death, i stillbirth, 3 miscaniases 

5 

S 

- 

Abortion, 3 months, fullterm stillbirth, 10 
Ib^ 

= 

S 

4 

F irst 3 babies , fate unknovm, i fuUterm died 
at 4 rnos , x stillbirth 

I 

n 

6 

■Ulveighcdiotoia lbs , apostnatal deaths, 

X stillbirth 

3 


S 

2 stillbirths, 2 spontaneous abortions 

4 

16 

4 

Hard labors, all veighed gM to 12 lbs , 1 
stillbirth 

t 

21 


i Last 3 pregnancies stillbirths, weights 
6H to iQ pounds 

3 

=7 ! 

3 

2 stillbirths, last delnered b> cesarean 
section 

2 

2S 

5 

3 neonatal deaths, rrcighed ix to 12 lbs . 

1 premature stillbirth 

4 

31 

i 

1 stillbirth 

1 

34 

2 

I premature stillbirth, i abortion, diabetic 
coma 

2 

39 

3 

I stillbirth at term 

X 

40 

1 

I stillbirth, premature 

1 

4 X 

6 

3 miscarriages 

3 

43 

iim 

4 stillbirths, premature tmns, neonatal 
deaths 

g 

S Spec 

m 

7 stillbirths and neonatal deaths, nolmng 
children 

H 

13 Spec 

1 tx 

2 stillbirths, r abortion 



The graiadity of these patients when first 
obsers’ed at the Sloane Hospital and the num- 
ber of li\'ing children at the time are shomi in 
Tables IV and Y Seven of the childless pa- 
tients were multiparas, the others, primiparas. 

Table IT, gi^’ing height and weight, shows a 
tendency to shortness of stature in these dia- 
betic women There is not, however, a con- 
spicuous preponderance of obesity. 

COERSE and MAN.A.GE1IENT 

The antepartum complications in this series 
are of striking interest Especially noteworthy 
IS the great liability to late toxemia. In the 12 
who e\'idenced a complicating toxemia, the 
blood pressure ranged from 150 to 180 milli- 
meters mercury systolic, and 90 to 120 milli- 
meters mercurj" diastolic, the average being 
166 millimeters mercurj^ systolic and 105 mil- 
limeters mercurj- diastolic. Albuminuria was 
either absent altogether or rose to 8 per cent 


T.ABLE I\'. — GRAXTDITY AT EIRST DLABETIC 
PREGN.INCY (sLO.ANe) 


GraMdit> Cas€5 

1 17 

2 7 

3 7 

4 s 

5 3 

6 4 

7 3 

S 2 

9 2 

12 2 

(pnvate) i 


T.43LE V. — LTVING CHILDREN AT TIME OE EIRST 
SLOANE DEVBETIC PREGNANCY 

Living chiTdren Patient? 

I 10 


1 

6 



none 24 

’ (pin ate) 2 


T.tBLE \H. — HEIGHT AND WXIGHT OE 
DIABETIC PREGN.ANT WOMEN 



Weight 



too 

I0o-I:9jlje-J35jl40-I59 

i 6 o-i 7 g 

1S0-199 

■»co 

5 

Total 

BjH 


^ f ^ 1 





2 

5' I" 


1 = ! 





3 

5' 2" 


= ( 3 ( s 





10 

5' 3" 


1 ‘ 1 


. 



2 

5 4' 


^ ! i ! 




3 

5' 5 ' 


1 ' 1 3 




3 

3' 6 


, 1 

' [ ‘ 




1 2 

>•53 

2 

3 1 2 1 7 

2 


2 

iS i 31 


before deliver^-. This striking association of 
diabetes in pregnancy with the vascular tj-pe 
of to.xemia may have peculiar significance 
which will be discussed in a further paragraph 
Other antepartum complications seem less 
important and are relatively infrequent. 

The management of this group of diabetic 
pregnant women was not consistent. Some 
were private patients who were admitted for 
delivery only and had, therefore, incomplete 
hospital records Others were emergency ad- 
missions for deliver!" only. There was a group 
of unco-operative patients whose care had 
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TABLE I — OXTTCOltE OF PRiGNANdES 

* FrrccBI 


Lmnjr 

Stillbirths neonatal deaths and 
Spontaneous abortions 
Terminated 


38 567 

15 «4 

14 ao7 


67 99« 


TABLE «— FAimv HISTORA 
Ua(crail»is]y Pt». Pii»,tiiI nnlv 

btixTcslione 1 i)i Sttn »lo 1 

& brtesinw heartlregble i DiSelowiti burtti 

Dubetninu gnit r i biibcKsio umIc sdo 

^SrtttaoW **!a iiotf * d * fmM bermrciisi 
'kidaet' trouble m « iter i Ciosre eof/ool impol 
Foot Mipuuiion driib t ^ 


toxemias of pregaancj and m those pregnant 
diabetics who developed toxemia or who had 
cither stillbirths or edematous giant infants 
adds further support to these tbeones 

The greatlv increased habi|it> to intra 
utenne death is typical of diabetes The 
cause IS not } et known It may be associated 
AMtb the vascular type of toxemia with hyper 
tension, with hjdramnios, or possibly with 
disturbed function of the endoenne glands 
concerned m reproduction Hyperglycemia 
and ketosis definitely promote fetal death 
Maternal hypoghcemia as a cause of fetal 
death seems unlikely Skipper states that a 
moderate fetal hypoglycemia is frequent in 
diabetes 

The fetus is often macerated No char 
actenstic changes in the placenta have been 
described Fetal anomalies are said to be 
much more common in diabetes, among these 
being monsters, congenital heart lesions 
meningocele, tnoogolian idiots and gastro 
intestinal atresia We obser\ cd none of these 
in our senes 

The question of the inheritance of diabetes 
is not yet si-ttJed v^ctordmg to Joslin and 
assoaates, the disease tends to be transmitted 
as a recessive mendelian tnit Jforethan one 
parent or hereditary carrier must therefore 
be concerned m its transmission 

PERSOWL OBSERV VTIOWS 

As an addition to the body of the statistical 
and other studies on the subject we present 
the experience of a large obstetrical dime in 
the management of diabetes in pregnancy 
within the msuhn era During the first 14 
ye-vrs of this eta, $6 patients with diabetes 
melhws nere observed m 67 pregnanaes at 
the Sloanc Hospital for tVomcn Of these, 40 
patients were ward with 46 pregnanaes, Md 
16 were private with 21 pregnancies The 
outcome of the pregnanaes is shown in 
Table I 



Among the diabetics in the Sloane Hospital 
the percentage of stillbirths from all causes 
was 3 $ o, this js jn contrast with the percent 
age of stillbirths in all deliveries, which was 
42 

Family history The familial tendency to 
diabetes is well shown in the following tables 
It will be noted that of 17 patients m whom a 
family history is known, 10 gave a history of 
familial laodence of diabetes 3 in the father 
1 ID a paternal unde, and 6 in the mother In 
addition to diabetes, i parent in 2 cases suf 
fered amputation of a foot Cardiovascular 
disease was strikingly frequent The incidence 
might be even higher as a number of patients 
were entirely ignorant 0/ their family history 

Personal history The personal history does 
not suggest that infection is an important 
factor ID the etiology of this group of cases 
On the other hand, it is of interest that there 
were 5 cases of hyperthyroidism The agu 
range of onset of the diabetes was from 15 to 
j8 years in i r the age of onset being unknown 
and not determinable It is a striking and 
perhaps exceptional observation that in none 
of these cases did the diabetes start before 
puberty In 1 1 the diabetes definitely started 
in pregnaiwy 

The previous obsletncaJ hivtory showed 
that an extraordinary number of these w omen 
had stillbirths, miscarriages, or infants that 
di^ immediately after birth Of the <6 pa 
tients 17 ctpenenced S6 pregnancies m all, 
andV these 49, or 57 o per cent, terminated 
m stillbirth neonatal death or abortion An 
increased liability to toxemia 1 also reveifcd 
by their history 
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the determination of the sugar and the carbon 
dioxide combining power of the blood Until 
the vomiting is under control, no attempt is 
made to supply protein or fat excepting such 
as may be present with the administered car- 
boh}'drate. 

The next step in management is the biuld- 
ing up of a more normal diet in which the 
number of calories per kilogram varies in- 
versely with the weight of the patient. The 
adverse efiect of obesity upon (habetes must 
be regarded Furthermore, the overweight 
patient has the added risk of toxemia of preg- 
nane}^ and in our experience an increased fetal 
mortahty. In the obese, no measure seems 
to us of more importance in reducing maternal 
morbidity and fetal mortality than loss of 
weight during gestation. Even in the under- 
nourished patient an attempt is made to limit 
the gain of -weight during pregnanc}'^ to 25 
pounds. 

In the second trimester, once regulation has 
been established, there is generally little 
change in the basic requirements of diet and 
insulin In 3 of our patients, however, toler- 
ance decreased, and quite abruptly. This 
emphasizes the importance of a strict watch 
over the patient in this period, at intervals of 
not more than 7 to 10 da3'-s 
Between the sixth and ninth months marked 
changes in tolerance are to be expected These 
var}”- in degree and in time of appearance -with 
the indi-^-idual patient. For this we lack an 
adequate explanation. In our series the 
charts of 20 patients gave data sufficient to 
permit evaluation of tolerance In 9 of these 
there was very definite improvement as term 
approached, but in 7 there was just as marked 
a decrease in tolerance This fact is verj'- im- 
portant in therapy Onl}’- 4 of our patients 
showed an apparently unchanged tolerance 
throughout pregnancy Decline in tolerance 
over a short period of time, if not promptly 
treated, may result in destruction of the fetus 
It is important to remember that normal 
laboratory findings are not a guarantee that 
the diabetes wiU remain under control 
With regard to the fetus, hyperglvcemia 
and acidosis are a greater threat than h\-po- 
glycemia Of 5 patients with acidosis, 4 bore 
macerated stillbirths or miscarriages Four- 



Graph showing viabihtj- and weight of babies of diabetic 
mothers 


teen of our patients had hj'poglycemic reac- 
tions, some reaching coma. The time of these 
reactions -with reference to gestation was from 
the second month to the day before delivery. 
All these 14 patients bore fi-ving babies In 
xdew of these obsenmtions we are inclined not 
to be unduly concerned in the presence of 
maternal h}q)oglycemia 

An increase in tolerance for glucose is often 
noted at the time of labor. As has been 
pointed out by others, this may result from 
the increase m actimty of voluntary'- muscles 
and from uterine contractions The insulin 
requirement of a given patient is often re- 
duced materially at this time, a circumstance 
callmg for a reduction in its dosage in order to 
avoid possible h>q)ogljmemic reactions during 
labor It is om practice to decrease by hal f 
the initial dose of insulin at the onset of labor, 
gix-ing additional insulin as indicated by the 
results of study of the sugar of the urine and 
blood and the carbon dioxide combining 
power In 2 patients -u-ith hj-poglycemia in 
labor, the fetal blood taken at the same time 
showed an extremely low level of sugar. 
ClimcaUy, ho-n-ever, these infants behaved 
normally and showed no er-idence of hj-po- 
glycemia. 

Labor and pKcrperiiim Labor and the 
puerppriurn give rise to peculiar problems in 
the diabetic. Labor is critical. Anesthesia 
especially with ether or chloroform, tends to 
induce coma. The exertions of parturition 
have a like effect in reducing the reserv^e of 



been inadequate for this reason Only at pa 
ticnts had been managed for adequate periods 
by the accepted methods at the Sfoane Hos 
pital The>e periods varied from the full 9 
months of gestation to a minimum 0/ s 
months 

The fetus In this series there were ii still 
births and neonatal deaths and 4 spontaneous 
abortions The causes of these accidents are 
set forth in Table VII 

\\ ith regard to the size of the fetus of the 
diabetic mother, our evpenente as ifiustraled 
bj the accompan>mg graph showing viable 
births, does not bear out commonly accepted 
ideas The graph shows that the child of the 
diabetic mother is as litelj to be underweight 
as ovenieight Of the viable births 12 2 per 
cent were underweight and 265 overweight 
Among the babies of an equal number of un 
selected normal mothers 180 per cent were 
overweight In the zone of weights between 
5 and 8^^ pounds there seems to be a slight 
preponderance of large babies in the group of 
normal as compared mlb diabetic mothers 

In our senes, 4J were delivered normallj or 
by means of forceps Of these ji were still 
births or neonatal deaths 5 premature and 6 


at term Ihe mode of debvery in the ix was 
normal in 5 b> forceps m 5 and cesarean sec 
tion 10 I In s of the stiilhirth» the fetaf 
weight was 5 pounds or less, in j, from ^ 
pounds 14 ounces to 11 pounds 11 ounces 
Two of the deaths were due to obstctriul 
causes namely, prolapsed cord and Eandls 
nng I was due to toxemia 
Treatment During pregnanej the diabetic 
patient presents several therapeutic pitfalls 
The vomiting of earlj pregnanej augments 
the danger of diabetic aadosis, so that a sen 
ous ketosis ma> develop rapidly In some 
such cases abortion mav' occur before coma 
For this reason the regulation of diet and m 
sulio in the hrst trimester may be difficult or 
even impossible Mere a hi^h carbohydrate 
intake IS best adapted to the. treatment of both 
the ketosis of diabetes ind the vomiting of 
pregnancy 

Regardless of the previous diet ol the pa 
tient It has been our general practice to at 
tempt to supply 200 grams of carbohydrate 
daily to the diabetic patient with vomiting of 
pregnancy This is given in 5 or 6 feedings it 
2 hour iniervils and insulin is given as often 
as indicated b\ the rtsults of urinalysis and 
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the child in advance of term, the total mor- 
tality in our cases was 28.3 per cent. Included 
in these figures are 4 spontaneous abortions 
in 9 inadequately treated diabetic mothers, and 
4 with serious added obstetric complications 
such as Bandl’s ring, prolapsed cord, and large 
fibromyomas. Excluding cases of this kind 
the corrected mortality is 3.7 per cent, a figure 
differing httle from that of the general hospital 
admissions 

SmnLVRY AXD CONCLtrSIONS 

In an experience with the care of 56 patients 
with diabetes in 67 pregnancies we have been 
impressed with certain phases of the condi- 
tion In the first place, a family histoiy of 
diabetes occurred in 17 8 per cent. Of equally 
common occurrence was a family historj’- of 
vascular disease 

In none of the patients did the disease begin 
before puberty, so far as we could ascertain 
In I s cases, a larger proportion than is usually 
reported, the disease began during pregnancy. 

The past obstetrical histoiy^ is striking. 
There is a stor}' of repeated stillbirths, abor- 
tions, and neonatal deaths The reproductive 
capacity of these patients is low The inci- 
dence of vascular disease and hj'perthjToidism 
is high. 

Under the conditions of a well organized 
dinic, the diabetic mother may be carried 
through pregnancy with little added risk 


Further, there is a reasonably good chance of 
a viable infant proAuded the maternal care is 
adequate. Conversely, the fetal mortality m 
diabetes not adequately supenised and treated 
remains high. The striking liabilit}'^ of the 
diabetic woman to late toxemia should be em- 
phasized. This seems a significant assodation. 
The internist has long surmised that vascular 
disease with hypertension is related to dia- 
betes, and has noted the tendencj' of diabetes 
and ^qiertension to dwell in the same indi- 
\nduals and families. Further, the relation of 
late toxemia of pregnancj’- to vascular disease 
has been established For this reason, the 
frequent assodation of diabetes with the vas- 
cular t5q)es of pregnancy toxemia is of more 
than casual significance. 

The fetus of the diabetic mother is quite as 
likely to be underweight as overweight. 

In our judgment the routine performance 
of cesarean section in uncomplicated maternal 
diabetes is unwise. This operation should be 
resen’ed for those cases in which there is a 
supporting obstetric indication. 
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TABtE Vin —MODE OF DELIVERV 

SpoDtanroM ^5 

Instrumental 

Cesarean sect on $ 

Dilatation and curettaze jo 

Hysterotomy and sterilization 4 

Spontaneous abortion j 

67 

gl>cog£n and alkali, thus promoting hypo 
glycemia, aadosis, and its consequences 
In our cases the hazard of infection seems 
to be as pronounced as in those repotted else- 
nbere There was a puerperal morbidity of 
41 per cent, as judged by our standard — 
temperature of roo 4 degrees for tno consecu 
ttve readings after the first 24 hours following 
ddiveiy Ihis diagnosis ^as made in 14 mth 
out any specific infection having been recog 
nued Two were diagnosed as endometntis, 
t as p}elitis, I as thrombophlebitis and 3 
breast abscess 

Delivery The mode of debvety in the 67 
pregnancies is shown in Table Vllf Of the 
67,31 were delivered at term, r 7 were prema 
lure, and a were o\ erdue 
Among the xs fetal deaths m both groups 
ire included the spontaneous abortions Of 
the q fetal deaths in the first group we con 
sider diabetes the sole cause in 6 fn the re 
rmining 3 there were additional factors sudi 
IS fibroids, lues, toxemia, and obesity 
In the second group that of adeqiuitely 
controlled diabetics, 6 fetal deaths occurred 
Two were premature stillbirths In i case 
there were multiple fibroids, m another fi 
broids and hjperthj roidism in the 2 remain 
ing, Bandl s nng and prolapsed cord It will 
he noted that when fetal death occurred in 
diabetics adcquatel> controlled a factor other 
than the diabetes was present 
Cesarean section The question of cesarean 
section in diabetes is of speaal importance 
It should have discussion from the standpoint 
of the mother and of the fetus In none of our 
cases w as ct-sarean section undertaken because 
of the diabetes alone The indivations for the 
operation m these patients were for j^lvic 
disproportion, 3 elective following stillbirth 
caused bv Bandl’s nng m a p^ev^ous preg 
nancy, r, for uterine inertia, i, followed b> a 


second section in the same patient m a later 
pregnancy, for sterilization, 2 

Our expi-nence inclines us to hesitancy in 
advising termination of pregnancy by cesa 
lean section m the diabetic In the first place 
if this measure were adopted generally in all 
cases in which the diagnosis of diabetes in 
pregnancy might be made, a way would be 
opened to the commission of numerous errors 
Among possible mistakes, that 0/ diagnosis 
IS not unimportant Without adequate et 
pcnence and laboratory equipment examples 
of renal gly uisuria, lactosuna or non-diahetic 
aadosis in pregnancy mat’ be mistaken lor 
true ifiabetes and the patient subjected to 
needless surgical hazard 

Since we have had no maternal deaths in 
diabetes dunng pregnancy, the puerpenum, 
or the follow up we can fird no strong argu 
ment for radical methods of delivery in this 
disease, at least from the standpoint of isa 
temal security 

At this point one might recall the fact that 
the general maternal mortality for this opera 
tion as given by P H Bland* is 6 5 per cent 

These facts fend to discourage the early or 
artifiaal termination of pregnancy as a geo 
eral measure in diabetes 

The fact that a diabetic mother loses her 
fetus Is not necessarily proof that the meta 
bolic disorder is responsible for the unsuccess 
ful pregnancy In all such instances one 
should investigate such frequent causes of 
fetal death as toxemia lues hyperthyroidism 
vitamin deficiency, uterine fibroids, or hor 
mono! defects any of which may be co 
existent 

On the Side of the fetus cesarean section is a 
more debatable matter Can this operation 
dimmish the frequency of fetal death in dia 
betes’ Since it has been stated that the ob 
stetnaans answer to diabetes is cesarean 
section vhortly after viability to save the 
child, the Ordinary fetal risks of this procedure 
mig ht be recalled It should be considered that 
every baby delivered by (his dictum is prema 
ture In a review of 300 cases of prematurity 
WilcOT reportsagross mortality of 25 per cent 
regardlessof the method of delivery tVithoul 
intemipdng the pnrgnancvm (he interests 0/ 

Soif C/we.4 0b<l :»ir U JJJ 
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authors may be reconciled when we remember 
that one speaks of the condition of things in 
the lirdng subject and another in the dead. 
The knowledge of one is gained in the dinic, 
of the other in the dissection room.” It was 
then that Henle wrote that deductions based 
upon frozen sections w’ere of no value as both 
the consistency’- and the position of the uterus 
were altered after death, for in life the tone of 
the muscles and the filled blood vessels were 
of importance in establishing the position of 
the uterus 

In 1863 Luschka described the organized 
muscle fascia rich in elastic tissue that makes 
up the broad ligaments together -with the 
many blood vessels and lyunphatics in the 
lower part of the ligaments. He traced out 
the formation of the muscle fibers from the 
folds of Douglas to their insertion in the lower 
end of the uterus and vagina which “helped 
to fix the position of the uterus,” and called 
these hgaments the "retractor uteri.” Vircho-w 
demonstrated later that many of the musde 
fibers in the uterosacral ligaments extend along 
the sides of the uterus and join with musde 
fibers from the anterior face of the uterus to 
make up the thin layer of muscle in the 
uteropubic fascial plane on which the bladder 
rests The position and axis of the uterus con- 
tinued to be the subject of discussion and 
debate 

It was in 1880 that K-ocks when a Privat- 
dozent in the University of Bonn, wrote his 
monograph in which he discussed the normal 
and pathological position and shape of the 
uterus, and its mechanics In this discussion, 
today a dassic in gynecology, Kocks de- 
scribed the positions of the uterus, answering 
the arguments for and against the various 
displacements as found in frozen sections or as 
found on palpation in the living His opinion 
was that the uterus has no absolute, but a 
relative, position. His arguments against the 
positions as found at postmortem, are that in 
the living (1) there is a positive abdominal 
pressure, (2) that the influence of inspiration 
and expiration must be considered, (3) in the 
ligamentous apparatus of the pelidc organs 
the connective tissue which binds them to- 
gether has a certain degree of “turgescence” 
which is lost after death, and finally (4) the 



Fig I Cardinal transverse horizontal a.'os (From 
Kocts ) 

musde elements in the ligaments act with 
suffident force in the living to influence the 
position of the uterus. 

Kocks described the mechanics of the pehds 
and says, “The bases of the broad ligaments 
build the axis of the uterus and because of 
their importance should be called the cardi- 
nal ligaments They build, according to my 
thinking, the material ‘substrat’ of the axis 
and account for the normal anteversion of 
the uterus ” He called the base of the broad 
ligaments the “cardinal transverse horizontal 
axis” and said on this axis the uterus turns 
as on a lever -with two arms (Fig. i) . The 
anterior longer arm {a~b) is the position 
of the uterus in young -women or in nullip- 
arm. The posterior shorter arm (o-c) is 
the position of the uterus after pregnancy has 
occurred. The uterus then has a longer axis 
upward due to its increase in size and sinks 
lower toward the vaginal outlet as a result of 
the softening of the pd-vdc tissues, and it is not 
as sharply bent forward as in a miUipara. The 
intra-abdominal pressure is greater on the axig 
a-c, but may be equal in both axes imder 
certain conditions 

In a summing up of the position and me- 
chanics of the uterus, Kocks gives such an 
exact and concise description, I -will quote in 
Its entirety. He says; “The upper pelHc floor 
consists of the bases of the broad ligaments. 
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1888 von Bardelebcn, of Jena, reviewed appeared wifh life ” Duncan also wrote "A 
the literature pertaining to gynecology uterus t^t is not mobile is m a pathologia! 
from the time of Leonardo da Vino (**Der state ” This is the beginning of the study of 
Alleslei[edianSchmtt’)upto2.n(ivac\ud anatomy, physiology, and pathology of the 
tng his own penod and characterized the writ pefvic organs in women 
mgs “with few exceptions” up to the nuddleof In the Utstory and Btbhography of Ana 
1800 as “jo gul iiie nichls ” He states that in tomte fllusiralions written b> Ludwng Chou 
the year 1854 there were published three lant he writes “The great universal genius 
papers by three different phvsiaans, each in a Leonardo da Vina illustrated the fetus in its 


different country which laid the foundation of 
gynecology Kohlrausch published m Leipzig 
/ur Anatomte und Physiologie der Beckenor- 
gane He said that the position of the uterus 
was dependent upon the fullness of bladder 
and rectum and that the cervix was fastened 
to the bladder bv a light reticular plane of 
connective tissue The second paper was 
pnnted in the Gazette midteale de Pam and 
was an exposition by Cnivcilhier on the 
autopsy of a young woman who had died fol 
lowing the repeated use, for several days, of 
an indwelling catheter introduced into the 
uterus to correct a sharp anteflexion Cm 
vcilhier said that disease produced malposi 
tion of the uterus but that malposition existed 
without symptoms and did not produce dis 
ease Jn the discussions with Arvard at this 
time, Cruv cilhier gav c his opinion, based upon 
autopsies, that there was no cstabbshed nor 
real position for the non pregnant utems 
Arvard, who had palpated and moved the 
uterus m the living, and found that it would 
immediately return to position, claimed that 
an angle of 75 degrees with the horizon was 
the normal position for the utems The third 
paper was written by Matthews Duncan, and 
appeared m the Edinburgh Medical and Sur 
gtcal Journal of that same year It was en 
titled “On the Displacement of the Utems ” 
Duncan affirmed that, “Deathwasnot a good 
entenon as so much depended upon muscular 
toniaty and vascular turgesccncc which dis 
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natural position from direct personal ob«er 
vation and not until William Smellie in 17^4 
and William Hunter in 1774, both of London, 
published their monumental volumes do we 
actually find illustrations of the fetus in tilero 
which were really ebserv ed and faultle«sly re 
produced from an anatomical point of view ’ 
There are even fevrer illustrations of the non 
pregnant utems, but da Vina has one showing 
graphically the blood vessels of the uterus, and 
Versahus has one plate m his worL on (he 
human body of the fusion of the muellenan 
ducts, and the utems complete with the cer 
vix, vagina and urethra In 1754 UTDiani 
Smetlie published with the set of anatomical 
tables his "Practice of Mtdxifery ’ In this 
work IS one illustration of real histone value 
in gynecology as it shows the uterus sup- 
ported on the vagina as it was at that time 
commonly believed to be It is of interest to 
note that the artist (Pieter Camper) drew the 
course of muscle fibers from vagina to broad 
bgament These colpovaginal muscle fibers 
were not utilized m plastic work on the vagina 
until more than a hundred years later 
niule so little was done for gynecology by 
the anatormsts immediately following Smellie, 
the study of pelvic conditions in women was 
greatly stimulated by the publications of 
Kohlrausch, Cruveilhier, and Duncan The 
greater part of the research was done on 
frozen sections and naturally to a much less 
degrceontheliving Thercportswercsoatvan 
ance that Jfanon Suns wrote “I would say 
therefom that some of the discrepancies of the 
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authors may be reconciled when we remember 
that one speaks of the condition of things in 
the li\’ing subject and another in the dead. 
The knowledge of one is gained in the clinic, 
of the other in the dissection room.” It was 
then that Henle wrote that deductions based 
upon frozen sections were of no value as both 
the consistenc}'^ and the position of the uterus 
were altered after death, for in life the tone of 
the muscles and the filled blood vessels were 
of importance in establishing the position of 
the uterus. 

In 1863 Luschka described the organized 
muscle fascia rich in elastic tissue that makes 
up the broad ligaments together with the 
man}'- blood vessels and lymphatics in the 
lower part of the ligaments. He traced out 
the formation of the muscle fibers from the 
folds of Douglas to their insertion in the lower 
end of the uterus and vagina which “helped 
to fix the position of the uterus,” and called 
these ligaments the “retractor uteri.” Virchow 
demonstrated later that many of the muscle 
fibers in the uterosacral ligaments extend along 
the sides of the uterus and join with muscle 
fibers from the anterior face of the uterus to 
make up the thin layer of muscle in the 
uteropubic fascial plane on which the bladder 
rests. The position and axis of the uterus con- 
tinued to be the subject of discussion and 
debate 

It was in 1880 that Kocks when a Pnvat- 
dozent in the University of Bonn, wrote his 
monograph in which he discussed the normal 
and pathological position and shape of the 
uterus, and its mechanics. In this discussion, 
today a classic in gynecology, Kocks de- 
scribed the positions of the uterus, answering 
the arguments for and against the various 
displacements as found in frozen sections or as 
found on palpation in the liNong His opinion 
was that the uterus has no absolute, but a 
relative, position. His arguments against the 
positions as found at postmortem, are that in 
the liinng (i) there is a positive abdominal 
pressure, (2) that the influence of inspiration 
and expiration must be considered, (3) in the 
ligamentous apparatus of the pelvic organs 
the connective tissue which binds them to- 
gether has a certain degree of “turgescence” 
which is lost after death, and finally (4) the 



Fjg I Cardinal transverse horizontal asas (From 
Koc& ) 

muscle elements in the ligaments act with 
sufficient force in the li\ing to influence the 
position of the uterus. 

Kocks described the mechanics of the pelns 
and says, “The bases of the broad ligaments 
build the axis of the uterus and because of 
their importance should be called the cardi- 
nal ligaments. They build, according to my^ 
thinking, the material 'substraf of the axis 
and account for the normal anteversion of 
the uterus.” He called the base of the broad 
ligaments the “cardmal transverse horizontal 
axis” and said on this axis the uterus turns 
as on a lever with two arms (Fig. i). The 
anterior longer arm (ff-6) is the position 
of the uterus in young women or in nuUip- 
arie. The posterior shorter arm (n-c) is 
the position of the uterus after pregnancy has 
occurred The uterus then has a longer axis 
upward due to its increase in size and sinks 
lower toward the vaginal outlet as a result of 
the softening of the pelvic tissues, and it is not 
as sharply bent forward as in a nullipara. The 
intra-abdominal pressure is greater on the axis 
a-c, but may be equal in both axes under 
certain conditions. 

In a summing up of the position and me- 
chanics of the uterus, Kocks gives such an 
pact pd concise description, I will quote in 
its entirety. He says: “The upper pelvic floor 
consists of the bases of the broad ligaments. 
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the uterine end of the hgamentum sacfo uteri, 
the hgamentum xesico uten, the posteaor 
wall of the bladder, and the anterior wall of 
the rectum, all of which are bound together 
by connective (issue fibers and covered with 
peritoneum and inserted into the uterus at the 
height of the internal os The finder thick 
bases of the broad ligaments form the true 
lever {DrehpunkU) for the mechanics of the 
uterus ” 

Fwo years after Kocks monograph Berry 
Hart of Edinburgh published his atlas and at 
about the same time Savage of London, 
brought out his beautifully colored plates of 
the pelvic organs in women Berry Hart de 
scri^ the libromuscular tissue of the utero 
sacral hgaments as alike in structure with the 
broad hgaments with which the3 are joined 
differing only m the greater proportion (Fig 
2) of muscle m the uterosacral hgaments and 
m the great amount of elastic tissue through 
out the broad ligaments and the connective 
tissue at their bast The uterosacral Jigamcnfs 
have at their upper border a flat fold of muscle 
fa»aa that evtends from the uf rus to the 
rectum and if one wishes to be anatonucallj 
correct they should be called uterorectal Iiga 
meats The true uterosacral hgaments he just 
below these two folds and extend (on each side 
of the rectum) from about the third sacral 
vertebra to be inserted into the poatenor sur- 
face of the uterus at the height of the internal 
os This insertion of the ligaments extends 
down the entire postenor cervix and then 
down to be inserted into the postenor wall of 


the vagina It is due to the thickness of thrse 
muscles and to their insertion into the poste 
nor cervix and vagma that the uterosacral 
ligaments become the strongest hetor in the 
upper peUic floor that influences the position 
of the utenis Luschka nghtly termed them 
the “retractor uten ’ 

The elastic tissue in the broad ligaments al 
lows of movement of the tissues themselves 
and of displacement of the uterus laterally or 
postenorly or for growth of the utenis up- 
ward without disturbance or injury of the 
structures within the broad ligaments The 
anterior portion of the upper pelvic floor is 
composed 0/ Jjght reticular fasoa and the 
uteropubic fasaal plane on which the bladder 
rests IS made up of conncctiv e Ussue with onlj 
a thia laj er of musde and almost no ehstic 
tissue It IS for this reason that the powerful 
muscles in the uterosacral hgaments can in 
fluence tie position and direction of the de 
scending head in labor as proved by arav 
studies made b> Caldwell and hloloj It is 
also the reason whj the most common and 
often the onlv visible injury after labor is a 
resulting c> stocele due to the pressure on the 
uteropubic fascial plane which splits longitu 
dinalty and its torn edges (so erroneously called 
the ‘pillars of the bladder”) stretch apart 
from the continued intra abdominal pressure 
The bladder forced by prolonged pressure 
from above slips through the gao la the tom 
fasaal plane just as a loop of intestine does in 
a nemia 

The connectiie tissue m the base of the 
broad ligaments was well desenbed first by 
Savage who wrote “The uterine system may 
be conceived as having bet.n thrust into the 
pelvis between the rectum and bladder and 
there fixing itself by cellular attachments to 
evrery available part of the pelvic cavity ” 
Savage was also the first to note that micciion 
m the broad ligaments long remamed local 
without involvement of the ureter reetum, or 
bladder He also showed that the uterine cel 
lular system is continuous at its periphery 
with every part of the subpentoneal c^ular 
tissue at the lower part of the abdomen 
The beautiful illustrations in the atlas by 
Sappey of his work on the lymphatics of the 
body depict the glands lying m the broad 
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ligaments and the course of the lymphatics 
from the uterus. The importance of removing 
these glands in the broad ligaments was stressed 
by Wertheim when performing hysterectomy 
for cancer of the cervix. 

In 1885 Freimd pubUshed his work on the 
connective tissue of the pelvis and the result 
of an i nflamm ation that involves it, and Testut 
later described the “phlegmons” or abscesses 
of tlie broad hgaments -nith the four routes of 
approach: (i) Vaginal route — by incision di- 
rect without opening the peritoneum; (2) per- 
ineal route of Hegar and Saenger that crosses 
the ischiorectal fossa and levator ani; (3) para- 
sacral route of Zuckerkandl and Wolfer and 
is made at the border of the sacrum upon the 
sides of the rectum; (4) abdominal sous peri- 
toneale of Pozzi 

The sympathetic ganglia lying on the poste- 
rior leaves of the broad hgaments had been dem- 
onstrated as early as 1867 by Frankenhauser, 
their location he beheves accounts for the fact 
that operations on the posterior pelvis produce 
more shock than operations on the anterior 
pelvis Undoubtedly this fact e.xplams why 
less shock is associated with a vaginal hyster- 
ectomy than with an abdominal hysterectomy 
for in vagmal hysterectomy there is not nearly 
so great an invasion and injury by clamps to 
the broad hgaments as there is in the abdomi- 
nal operation 

In 1894 2vIackenrodt, of Berhn, wrote con- 
cerning the normal andpathologicalpositions of 
the uterus and he described the tissues of the 
broad hgament which he caUed the Ligavieii- 
(tim transversale colh. This hgament {band) 
has been the subject of much discussion and 
several papers have been written denjnng its 
existence, the reason being, I beheve, a mis- 
conception of iMackenrodt’s use of the word 
band The lUustration pubhshed in the same 
issue of the Archives f tier Gynaekologie certainly 
leaves no doubt that ^lackenrodt intended the 
entire broad hgament as the Ligamentinn 
transversale collt IMackenrodt’s exposition of 
the tissues in the broad hgament adds nothing 
to the work of the previous writers but is of 
value masmuch as he maintains that the broad 
hgaments are the supporting structures of the 
uterus The objection is often made that the 
tissues described by both Rocks and hlacken- 


rodt are not true hgaments, and this may ex- 
plain why their studies have not received more 
recognition 

In 1899 Waldeyer, of Berhn, in his great 
work Das Beckeii showed by hlustrations the 
embrj'-ological and anatomical formation of 
the structures composing the broad hgaments; 
(a) The three hgaments that he on each side 
of the uterus in the folds of the broad hga- 
ments begin early in embryological life as tn'o 
strands of tissue that cross (one on each side) 
the mueUerian ducts. Later in fetal life hav- 
ing derived muscle from the outer coat of the 
uterus, the anterior portion of each strand of 
tissue becomes a round hgament, similar to 
the “gubemaculum” of John Hunter, and 
composed of muscle and elastic tissue in its 
upper hah and of connective tissue in the 
lower half where it is attached to the pubic 
bone and labia majora. Beriy'-Hart, in his 
interesting work, has traced the physiological 
descent of both the ovaries and testes in the 
human fetus and saj's the descent of the ovarj’- 
is analogous to that of the testes, but its fur- 
ther descent in the pehds is checked by the 
broad hgament and the uterus. In the adult 
female, the ovaries he on the posterior aspect 
of the broad hgament, on the lateral pehic 
wah in front of the sacro-ihac joints, imme- 
diately below the ileopectineal line, and with 
the ureter curxnng behind. The pehde ectopia 
testis is analogous to the normal position of 
the ovaries The inguinal and lateral ectopia 
ovarii are normal stages for the testes. Wal- 
deyershowed that theupperpart of thestrands 
of embryomc tissue take their muscle from the 
uterus and are continued as the ovarian hga- 
ment and then as the infundibulo pehne hga- 
ment If the ovaries are to be left in situ when 
a hysterectomy is performed, the ovarian hga- 
ments (by virtue of this muscle) should be 
fastened to the vaginal or cenical wound be- 
fore it is closed 

Luschka (in 1863) first caUed attention to 
the proximity of the ureter to the ovary just as 
the ureter is about to enter the broad hgament 
where it hes superfidahy under the posterior 
leaf of the broad hgament to which it is at- 
tached The ureter continues directly under 
the hilum of the _ovar>' to which it is often 
adherent and as it emerges from the broad 
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ligament lies dose to the vaginal plcvua of 
veins The origin of the base of the broad 
ligament is shown b> Waldcyer to be from the 
uterus at the height of tlie internal os ITie 
musde is denved from the outer muscular 
coat of the uterus as shown by Pietro Sue (in 
i6oo) Its fibers extend from the uterus trails 
\ersel> and obliquely to the pelvic wall, and 
laterally are continuous with the adjacent lis 
sues There is no line of demarcation between 
this muscle and the uterus and no attachment 
of the broad ligament to the uterus as it is 
sometimes stated m textbooks The connective 
tissue sheaths of \ eins. lymphatics, blood \es 
sels, and ureters run more or less obliquely 
from back forward and from above downward 
through the broad ligaments strengthening 
them but not fixing the tissues ngidly, for the 
great amount of elastic tissue present m the 
folds of the ligaments permits considerable 
movement of these sheaths and allows for the 
growth of the uterus upward m pregnancj or 
for lateral or posterior displacements of the 
uterus or for its enlargement by tumors 
An excellent desaiption of the external ap 
pearance of the broad ligament is given by 
Testut who sa>s “The broad ligament con- 
sists of two folds of peritoneum as they leave 
the sides of the uterus m close apposition one 
to the other for a part of the distance to the 
lateral walls of the pelvis They form a sheet 
of tissue irregularly quadrilateral the upper 
border of which is free, thin, and mobile, the 
other borders of which are thick and attached 
to the lateral w all of the pelvis and to the up 
per pelvic floor and to the sides of the uterus 
This sheet of tissue forms on each side of the 
uterus — two w mgs to the uterus, as it were, and 
consists only of the broad ligaments (a) The 
antenor face of the broad ligament loots for 
ward and downward, (b) the posterior face, 
which is larger, looks backward and upward 
and envelops part of the ovary and its Iiga 
ment, the mesosalpinx and the hooded cap of 
the ovary, (c) the superior border encloses the 
fallopian tube, ovary , and its hgaments, (d) 
the infenor border, the thickest of the four 
borders, rests on the upper pelvic floor (It is 
in dose contact with the lateral cul dc sac of 
the vagma It contains the ureter and the 
horiaontal part of the uterine artery), (e) the 


internal border, thick and short, rests at the 
side of the uterus, it contains the ascending 
part of the uterine artery and the venous 
plexus, (f) the external border, relatively thin, 
rests at the lateral wall of the pelvis In 
the upper part between the panhon of the 
tube and the external extremity of the ovary 
It is free and fiollanl Below the ovary it ad 
heres closely to the pelvic vv all near the obtur 
ator intemus and its aponeurosis and at the 
extremity of the ovary it continues as the 
mfundtbufopclvic ligament, the iho ovanan 
ligament, or the lumbar ovarian ligament It 
lodges the ovarian artery and vessels and 
contains smooth musde (Luschka’s ‘retrac 
tor of the fallopian tube’) It crosses the 
iliac vessels, then the border of the psoas 
musde to the lumbar region Anatonu 
cally the broad ligament is composed cs 
sentiaily of two leaves of serous tissue with a 
sheet of smooth musde united one with the 
other by a bed of cellular vascular tissue A 
sagittal section shows it consists of (a) the 
meso salpinx— two leaves of peritoneum be 
tween which is a bed of cellular elastic tissue 
and some blood vessels, (b) the base of the 
broad ligament— lymphatics, cellular tissue, 
blood vessels ’’ 

The relation of the structures m the broad 
ligaments to one another and to the adjacent 
structures is shown m an admirable dissection 
(fig 3) made by Scllheim Comparative anat 
omy of the female pelvic organs has seldom 
been desenbed and never more beautifully il 
lustrated than in his dissections (Fig 4) 
wc bear m mind, as Elair Bell has said, the 
important fact that there are no aponeurotic 
fasaas except in relation to muscle surfaces 
(Fig s)and that vvhenfasaacomes into relation 
with blood vessels, lymphatics or nerves it 
forms fibrous bands and sheaths This in 
creases the supporting power of the structures 
in thebroad ligaments Add to this the fact that 
the levator am (Fig 6) arises from the back of the 
pubic bone and the fasaa on the internal sur 
face of the compressor urethrai with which its 
fasaal coverings are blended, that its superior 
facnnl ering IS attached to the aponeurosis 
of that of the muscles above, and posteriorly 
its aponeurosis is adherent to the ischial spine 
and continues to the side and antenor surface 
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Fig 3 Cross section at about the first sacral vertebra 
showing the broad ligament and its relation to the obtura- 
tor internus muscle, etc (After Sellheim ) 


of the coccyx where the f ascias from either side 
unite in the midline. Thus the whole upper floor 
forms a united structure for the support of 
the uterus. 



Fig 4 Cross section 2 centimeters below that in the 
preceding illustration showmg the broad ligament and its 
relation to the obturator internus muscle and the sheaths 
of the nerve trunks (After Sellheim ) 

The tissues in the broad ligament varj' 
greatly even in young women, depending upon 
the age, general constitution, and muscular 
development Their vascularity and elastic- 
ity are greatly increased during pregnancy'. In 
the normally developed young woman and in 
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F'S 5 Cross section 2 centimeters below that m the 
precedmg illustration showing the cardinal ligament and 
Its relation to the pjTiform, internal obturator, and lev ator 
am muscles, the sheaths of nerves, ureter, and blood 
V essels (After Sellheim ) 


Fig 6 Cross section 2 centimeters below that in the 
precedmg illustration showing the base of the broad liga- 
ment and its relation to the p3-nform and levator ani 
muscles, the spmal hgament and the uterosacral hmment 
(.After Sellheim ) 
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ligament lies clo»e to the vagmal ptexu-» of 
\ems The origin of the basf* of the broad 
ligament is shov. n by Waldever to be from the 
uterus at the height of the internal os The 
muscle IS denvetl from the outer tou »^) ta r 
coat of the uterus as shown by Pietro Sue (in 
x6oo) Its fiben. extend from the uterus trans 
verselj and obliquely to tin, pel«c wall, and 
laterally are contmuoua with the adjacent tis, 
sues There is no hne of demarcation between 
this muscle and the uterus and no attachment 
of the broad hgament to the uterus as it is 
sometimes slated m textboohs The oinnectisc 
tissue sheaths of veins, lymphatics, blood \es 
scls, and ureters run more or less obbquelv 
from back forward and from above downward 
through the broad ligaments strengthemng 
them but not fixing the tissues ngidly, /or the 
great amount of clastic tissue present in the 
folds ol the bgaments permits considerable 
mov Binent of these sheaths and allows lor the 
growth of the uterus upward m pregnancj or 
for lateral or posterior displacements of the 
uterus or for Us enlargement b) tumors 
An excellent description of the external ap 
pearance of the broad hgament is given by 
Testut who S1J8 “The broad ligament con 
sists of tno folds of peritoneum as they leave 
the sides of the uterus m close apposition one 
to the other for a part of the distance to the 
lateral walls of the pelvis They form a sheet 
of tissue irregularly quadrilateral the upper 
border of which is free, thin, and mobile, the 
other borders of which are t^ck and attached 
to the lateral wall of the pelvis and to the up 
per ptlwc 6oor and to the sides of the utcru> 
This sheet of tii.sue forms on each side of the 
u terus — tw o w mgs to the uterus as it were, and 
consists only of the broad ligaments (a) The 
anlenor face of the broad hgament looks for 
ward and downward (b) the postenor face, 
which IS larger, looks backward and upward 
and envelops part of the ovary and its bga 
ment, lie me^asalpinx and the hooded cap of 
the ovar> , (c) the superior border encloses the 
fallopian tube, ovary, and its ligaments (d) 
the inferor border, ^e thickest of tbc lovf 
borders, rests on the upper peine floor (It is 
m dose contact with the lateral cul de sac oS 
the vagina If contains the ureter and the 
horizontal part of the utenne artery), (e) the 


internal border, thick and short, rests at tie 
side of the uterus, it contsjns the ascewhsg 
part of the uterine artery and the vero-s 
plexus, (f) the external border, relatively tha 
rests at the lateral wall of the pelws In 
the upper part between the paviUoi of the 
tube and the external extremitv of the ovarj 
It IS free and Jlo((an( Below the ovaiy it ad 
heics dosi-ly to the pelvic wall n'-ar the obtur 
ator internus and its aponeurosis and at the 
extrermty of the ovarv it conPnues as the 
miimdifaulopelvnc ligament, the ilio ovanan 
hgament, or the lumbar ovanan hgament It 
lodges the ovanan artery and veaseU and 
contains smooth muscle (Luschka's 'retrac 
tor of the fallopian tube') It crosses the 
diac vesacls, then the border of the psoas 
musde to the lumbar region Anatonu 
calJy the broad ligament is composed es 
«cntja!ly of two leaves of serous tissu* with a 
sheet of smooth musde united one wih the 
other bj a bed of cellular vavcular tissue ^ 
sagittal section shows it consists of (a) the 
meso salpinx— two leav es of pontoneum, b« 
tween which is a bed of cellular elastic tissue 
and some blood vessels, (b) the base of the 
broad ligament— lymphatics, cellular tissue 
blood vessels 

The relation of the structures in the broad 
ligaments to one another and to the adjacent 
structures is shown in an admirable divsectioa 
{Fi„ ilmadebySclUieun Comparativeanal 
omy of the femiie pelvic organs has seldom 
been dcscnbed and never more beautifully d 
lustraCed than in his dissections (Fig 4) B 
we bf-ar m mind, as Blair Bell has said, the 
important fact that there are no aponeurotic 
fasaas except m relation to muscle surfaces 
(Fig s)and thatwhenfasaacom«intore!aHon 
with blood vessels lymphatics or nerves ‘t 
forms fibrous bands and sheaths This m 
creases the supporting power 0/ the structures 
in the broad ligaments Add to this the fact that 
thcfevatorani (Fig 0) arises from the back of the 
pubic bone and the fasaa on the internal sur 
face of the compres or uretbr® with which its 
fnscial cDvenngs art blended that its supenor 
fasoal cov cring is attached to the aponeurosis 
of that of the muscles above and posteriorly 
its aponeurosis is adherent to the ischial pine 
and continues to the side and antenor surface 
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nuffipatEe the broad ligaments are soft, firm, 
and onl}’- moderately yielding to pressure, un- 
less examined when the indir'idual is imder an 
anesthetic In multiparre the tissues are thick- 
er and less resistant. In the aged the muscles 
are much thinner and the uterus is more 
readily displaced downward, due not always to 
torn muscle, but as weU to the loss of the very 
large amount of elastic tissue normally present 
in younger women. If fibroids have developed 
in the uterus, the tissue of the broad ligaments 
may have the same firmness as the uterine 
tissue and when taking out such a uterus in an 
abdominal hysterectomy it may be as hard to 
cut as gristle The effect of inflammation or 
suppuration in the parametrium may be to 
leave a chronically thickened tissue across the 
base of the upper pelvic floor. The develop- 
ment of connective tissue and its supporting 
effect may be seen after the radium treatment 
of a cancer of the cenlx, the vault of the 
vagina may become narrow in width and much 
thickened with no prolapse of the now shrunk- 
en cervix, although perhaps belowr the irradi- 
ated tissues a gaping ^’^llvar orifice with a 
large cystocele and rectocele bulging into the 
vagina may be seen From aU this it is plain 
that the development and character of the 
tissues in the broad hgaments vary greatly in 
the hvmg, depending not onli^ upon age and 
constitution but also upon the effect of in- 
juries incident to labor, of loss of muscular 
tone and elasticity, and to inflammation or 
tumor grow'th All of these factors should be 
taken into consideration before an operation 
IS undertaken As von Bardeleben said many 
years ago : “Anatomy is not the knowledge of 
a cadaver, nor of dead tissues, but it is a part 
of the knowledge we have of the hving.” 

It was not until nearly the end of 1800 that 
surgeons began to use the paracervical and 
paravaginal tissues in repair of prolapse of the 
uterus. In 1S87— 1888 Ernst Cohn, of Berlin, 
pubhshed the results obtained by Schroeder 
and Olshausen who in such cases performed 
anterior or posterior colporrhaphy and in a 
few cases the combined operation, of an- 
terior and posterior colporrhaphy In 18SS 
.Archibald Donald, of ^Manchester, England, 
for the first time, amputated the cervix and 
then did an anterior and posterior colporrha- 


phy on the same patient. Donald published 
his first report in 1902, and in 1903 Alexan- 
droff, of Smolensk, Russia, described his tech- 
nique of bringing the base of the broad liga- 
ments from either side of the cervix and sutur- 
ing them to one another and to the anterior 
surface of the cervix It is of further interest 
that in the years 1907, 1908, 1909, surgeons of 
different countries should so nearly dupKcate 
their knowledge and use of these tissues in 
prolapse In 1907 Halban and Tandler pub- 
lished their work on the anatomy and etiologj^ 
of genital prolapse in women; they stated that 
the levator ani and the associated muscles are 
the essential factors in keeping the uterus in 
place. In 190S, FothergiU, of IManchester, 
w'ho has continued to practice the technique 
first used by Donald and now called the 
technique of the Manchester School, wrote 
“The Supports of the Pelvic Viscera ” In a 
later paper FothergiU said: “Clinical experi- 
ence graduaUy taught me that the uterus, 
vagina, and bladder are mainlj’’ kept in their 
place by the lateral combination of imstriped 
muscle and connective tissue known as the 
parametrium and the paracolpos.” One }*ear 
later IViUiam hlecklenburg Polk presented an 
address before the American Gynecological 
Society entitled “The Suprapubic Operation 
on the Upper Pelvic Floor for Prolapse of the 
Uterus ’’ Since then two other members of 
this societj' namely, Robert L Dickinson and 
Robert T. Frank have contributed much to 
our knowledge of the supporting tissues of the 
upper pehic floor. 

It is important therefore in total abdominal 
hysterectom}’, to avoid, so far as possible, in- 
jury to the structures that lie in the depths of 
the upper pelvic floor and to utilize the sup- 
porting tissues in closure of the wound. First, 
hemorrhage from the vaginal venous plexus 
may be avoided by ligating the uterine artery, 
not only where it enters the uterus, but also 
before the vaginal and cervical branches are 
given off from the uterine artery'. Second, in- 
jur>' to the sympathetic ganglia lying on the 
posterior leaf of the broad ligament may be 
avoided by cutting down the broad hgaments 
dose to the sides of the uterus without apply- 
ing any damp to the broad hgaments (Fig. 7). 
Third by cutting the uterosacral musdes and 




Fur 7 


Fig. S 



llg 9 

Fig 7 Uienn* afttryligjtcfl at entrance inio 
lateral wall of uterus and again bi^nd o^plO 
of vaginal brancl! Irom uternjeailejjr be saws 
cutting down sides of uterus— we damps 
Fig S Finger introduced through Ibe opening 
made into vagina to apply an artery clamp c^ r. 
to side of uterus before cutting out uterus 
Fig q Sewing the round bgaments to 
sutured vaginal wound 

Tig JO Sewing uterosacrals to lourd Uga 
meots and uteropubic fascial plane 
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nulliparae the broad ligaments are soft, firm, 
and only moderately ^fielding to pressure, un- 
less examined when the indmdual is under an 
anesthetic In multiparae the tissues are thick- 
er and less resistant. In the aged the muscles 
are much thinner and the uterus is more 
readily displaced domiward, due not alwaj’S to 
tom muscle, but as well to the loss of the verj- 
large amount of elastic tissue normaU}’^ present 
in younger women If fibroids have developed 
in the utems, the tissue of the broad Hgaments 
may have the same firmness as the uterine 
tissue and when taking out such a uterus in an 
abdominal hysterectomy it may be as hard to 
cut as gristle. The effect of inflammation or 
suppuration in the parametrium may be to 
leave a chronically thickened tissue across the 
base of the upper pelvic floor. The develop- 
ment of connective tissue and its supporting 
effect may be seen after the radium treatment 
of a cancer of the cenmx; the vault of the 
vagina may become narrow in width and much 
thickened with no prolapse of the now shrunk- 
en cersflx, although perhaps below the irradi- 
ated tissues a gaping vulvar orifice with a 
large cystocele and rectocele bulging into the 
vagina may be seen From all this it is plain 
that the development and character of the 
tissues in the broad hgaments vary greatly in 
the hving, depending not only upon age and 
constitution but also upon the effect of in- 
juries incident to labor, of loss of muscular 
tone and elasticity, and to inflammation or 
tumor growth. All of these factors should be 
taken into consideration before an operation 
is undertaken As von Bardeleben said many 
years ago . “Anatomy is not the knowledge of 
a cadaver, nor of dead tissues, but it is a part 
of the knowledge we have of the li\nng.” 

It was not until nearly the end of 1800 that 
surgeons began to use the paracerincal and 
paravaginal tissues in repair of prolapse of the 
uterus In 18S7-1888 Ernst Cohn, of Berhn, 
published the results obtained by Schroeder 
and Olshausen who in such cases performed 
anterior or posterior colporrhaphy and in a 
few cases the combined operation, of an- 
terior and posterior colporrhaphy In 188S 
Archibald Donald, of IManchester, England, 
for the first time, amputated the cendx and 
then did an anterior and posterior colporrha- 


phy on the same patient. Donald published 
his first report in 1902, and in 1903 Alexan- 
droff, of Smolensk, Russia, described his tech- 
nique of bringing the base of the broad liga- 
ments from either side of the cervix and sutur- 
ing them to one another and to the anterior 
surface of the cervix It is of further interest 
that in the years 1907, rgoS, 1909, surgeons of 
different countries should so nearly duplicate 
their knowledge and use of these tissues in 
prolapse. In 1907 Halban and Tandler pub- 
lished their work on the anatomy and etiolog>^ 
of genital prolapse in women; they stated that 
the levator ani and the associated muscles are 
the essential factors in keeping the uterus in 
place. In 1908, Fothergill, of hlanchester, 
who has continued to practice the technique 
first used by Donald and now called the 
technique of the Manchester School, wrote 
“The Supports of the Pelvic Viscera.” In a 
later paper Fothergill said: “Clinical experi- 
ence gradually taught me that the uterus, 
vagina, and bladder are mainly kept in their 
place by the lateral combination of unstriped 
muscle and connective tissue known as the 
parametrium and the paracolpos ” One year 
later Wifliam hlecklenburg Polk presented an 
address before the American Gjmecological 
Society entitled “The Suprapubic Operation 
on the Upper Pelvic Floor for Prolapse of the 
Uterus ” Since then two other members of 
this societ)’’ namely, Robert L. Dickinson and 
Robert T. Frank have contributed much to 
our knowledge of the supporting tissues of the 
upper pehdc floor. 

It is important therefore in total abdominal 
hysterectomy, to avoid, so far as possible, in- 
jury to the structures that he in the depths of 
the upper pelvic floor and to utilize the sup- 
porting tissues in closure of the wound. First, 
hemorrhage from the vaginal venous plexus 
may be avoided by hgating the uterine arterj', 
not only where it enters the uterus, but also 
before the vaginal and cer\dcal branches are 
given off from the uterine artery-. Second, in- 
jury- to the sy-mpathetic gangha lying on the 
posterior leaf of the broad hgament may be 
avoided by cutting down the broad hgaments 
close to the sides of the uterus without apply- 
ing any damp to the broad hgaments (Fig. 7). 
Third by cutting the uterosacral musdes and 



5* SURGERY, GYNECOLOGl AND OBSTETRICS 


catering the \apna (Fig 8) postenorlj, the 
uterus mil be loosened A finger may be 
introduced into the vagina (this may be done 
safelj if vagina has been properly scnibb^, 
douched, and lodinized), nJuch maj act as 
a guide for the application of damps to the 
vagina, thus insuring the cutting out of the 
uterus but eliminating the possibility of cut 
ting too much of the broad ligament of in 
junng the ureters or bladder, of cutting into 
the uterus, and of lea\nng part of the cervit 
tn silu In this the technique resembles that 
of the usual vaginal hysterectomy Fourth, 
careful closure of the vaginal wound This 
should be done in an anteroposterior direction 
and not from side to side for the latter might 
cause distortion or injury to the ureters The 
technique of closure should include (a) suture 
of the muscle walls of the vagina (b) the at 
ladung to them of the round ligaments (I-ig 
g), ulerosacral ligaments, ovarian ligaments 
if left, and the (Fig to) uteropubic fascial 
plane, (c) the cov enng of the w ound complete 
ly and evactly with the vesical peritoneum 

CONCLUStOV 

1 The upper pelvic floor is made of the un 
striped muscle, elastic and connective tissue 
derived from, or attached to the lower part 
of the uterus and vagina It includes the 
fibrous bands or sheaths of the nerves blood 
vessels lymphatics and ureters lying m the 
broad ligaments, the levator am and its fas 
cial coverings which are attached to that of the 
compressor urethr® anteriorly to the ischial 
spine and to the coccy t posteriorly and which 
blend with the aponeurosis of the musclis 
which he above it m the broad ligament 

2 In total abdominal hysterectomy it is 
important to employ a technique by which one 
may remove the entire uterus w ithout invasion 
of the broad ligament 

3 The tissues of the parametrium and para 
colpos should be used to ensure a firm closure 
of the V aginal w ound and to maintain the sup 
port of the upper pelvic floor 
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BIOLOGICAL SURGERY IN TUBERCULOUS PATIENTS 
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I T is a well known fact that everj- trauma 
to, or infection in, living tissue produces 
a reaction the severity of which depends 
upon whether the body is vulnerable or 
has been prepared b}"^ successive attacks to 
repel the inciting agent For example, a pri- 
mar}’^ attack of tuberculosis frequently pro- 
duces in the human body an inflammatoiy' 
reaction later to produce caseous lesions of 
varying intensity, known as the primar}'- 
lesion of Ghon The local reaction affects all 
the tissues and circulating fluids of the body, 
a fact well demonstrated by the von Pirquet 
test; here a positive reaction is obtained in 
the arm although the primary' tuberculous 
focus may be located in the lungs 
If, however, the local caseous lesions result- 
ing from the first attack remain quiescent and 
there is no other reaction on the part of the 
body, the patient may suffer a second attack 
by the Koch bacUlus, resulting in tuber- 
culosis of the bone, the lungs, the skin, or 
other part of the body In the second attack, 
the Koch bacillus finds the tissues of the body 
altered — the)'' have developed an allergy, the 
result of the first inoculation. The manner 
in which the reaction of the tissues is affected 
by the presence or absence of allergy is demon- 
strated in the production of the Koch phe- 
nomenon In our experiment in producing 
the Koch phenomenon we used two guinea 
pigs One of these had been successfully 
inoculated ndth a small injection of attenuated 
Koch bacilli a few months premously; con- 
sequently, it had a primary tuberculous 
lesion, in other words, a primari' lesion of 
Ghon The other guinea pig had received no 
preliminaiy' injection of Koch bacillus and had 
no tuberculous focus Both pigs were given 
subcutaneous injections of equal amounts of 
virulent Koch bacilli. The reaction in the 
two pigs was veiy^ different In the first 
guinea pig. nhich had been pre\-iously inocu- 
lated with tuberculosis, in the first few days. 

From the Department of Pathological Surgery, Facultj of 
Mediane, Buenos Aires 


a black crust formed and fell off leaAdng an 
ulcerated area which was quickly filled in 
with cicatricial tissue Thus the site at which 
the second injection had been made healed. 
In the second guinea pig which had received 
no prexdous injection of the Koch bacillus, 
the skin ulcerated within a month and the 
affected area became an extensive tuber- 
culous ulcer, finally resulting in the death of 
the animal 

From these experiments it vrould seem that 
in the first animal, by Artue of haAmg 
received a preAous inoculation of the tubercle 
bacillus, the reaction of the plasma and cir- 
culating fluids had been modified; an allergic 
state developed which might be interpreted as 
an aggressive offensive against the new invad- 
ers. In other words, there was produced an 
immunization which was instrumental in 
curing the local lesion. 

The experiment demonstrated clearly the 
phenomenon of Koch, namely, (i) that the 
primary inoculation is Argin soil free from 
tubercifiosis, and (2) the re-inoculation in soil 
preAously infected, caused dissimilar results: 
the first resulting in a caseous ulcer and the 
second in a cicatrix in tuberculous tissue -with- 
out caseation. It is essential that the same 
tissue be used in both cases The subcuta- 
neous tissue, as in the experiment on the 
guinea pigs, is the most accessible and the 
most easily observed 

Almost ever)' one from earliest childhood 
has a primar)’- tuberculous lesion which is 
well tolerated. The lesion is usually in the 
form of a cicatrix with caseous material and 
with calcium salts frequently present, is 
about the size of a grain of wheat, and is 
sealed in the regional Bunphatic ganghons. 
TMs sealed focus forms what is called the 
primar)' lesion of Ghon, which consists of 
live Koch bacilli of low Arulence, and pro- 
Ades, during the fife of the indiAdual, sub- 
stances which produce active immunization 
processes, like those which brought about 
the reaction in the guinea pig experiment. 
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Endogenous re infection m man probablj 
aris« from f ht reactn ation of a Koch baoHus 
deposit which has remained dormant since 
the initial attack This reactivation maj take 
place m the selfsame primary lesion of Ghon 
Of It may occur in any other site The liter 
re in/ection causes mild infections in the 
blood stream which are rapidly destroyed in 
tbt Wood At times, however, tissue in a 
state of lowered resistance may be involved 
or the reinfection may be so overpowering 
that the natural defenses of the body provided 
by the lesion ot Ghon will be overcome In 
such instances the tubercle bacilli will colonize 
and tbnve 

Tor 25 years we have sought diligently to 
find II) the various tuberculous lesions in roan 
these tuberculous re infection nuclei which 
stiijiuhle the different tissues 0/ the body to 
react so unexpectedly after having attained 
an allergic state buch scars or nuclei we have 
chosen to call successively strangulated focus 
chancre and now nucleus of post allergic 
focal infection 

We have found these nuclei in bone tissue 
and m the lungs It is in aiding in the dis 
persion of the substances which arc developed 
m these foci that we base our theory of treat 
ment At first we used the method only m 
cases of bone tuberculosis, today, however, 
we use the method in every case of tuber 
cufosis whether it is of the lungs, the farynt, 
or other organs the only exception being 
tuberculosis 0/ the meninges 
Our farst studies were made w’llh animals 
hrst with tuberculous tons, then with dogs 
rabbits jnd finally with guinea pigs AVc 
used attenuated cultures of the Koch bacillus 
for inoculation material Our experiments 
were carried on in large well equipped 
laboratories of the Institulo hlodelo de Clin 


Fig I Diagrams showing the operative proredure In 
the drawing at top it is noted that the space between (he 
spinal process and the transverse process on one side is 
lhofou'’hly exposed Hemostasis is obtained by pressure 
The tm serve process i then removed by bone rongeurs 
U If i thencefc 0/ the nbassffvide the operatormserls ibe 
perforator through the exposed base of the transverse 
twocess with the pedicle vertically through the exact 
center to the depth 0/ 1 inch— a distance equal to Ibe aoie 
ropostetwe secant of the pinal foramen at this level Care 
IS used to avoid pcnetratiog the spinal canal for that reasra 
the body of Che pedicle U used V ith the poiat of the 


perforator in the body of the vertebra the operator further 
fnserti the perforator at an angle of 45 degrees and to the 
depth of r inch which is generally sufficient we fill the 
wind vnth an autobjne graft as a hemostatic measure 
The caseous portions and the intervertebraldiscareavoided 
TVemdiHerJiawing is a laferalview of the dorsal vertebra 
In (be bottom drawing ol lumbar vertebra »e note t 
the superior articular process has been removed by bone 
rowgrurs t tbe perforator is insertediorthe first tune ana 
IS shown reaching the interior of the pedicle j the pir 
forator has been in erted a second time and now revchc« 
rbe tmddle d the body of the vertebra 



Fi? 2 C S , before operation A cavnty the size of a 
penny and containing fluid is shown in the nght apec. 
There is minute, nodular infiltration in the penphery and 
the para tracheal ganglia on the nght side ate very marked 

ica Medica of Buenos Aires, under the direc- 
tion of Professor Luis Agote, who was the 
first in the world to use only citrated blood 
in blood transfusions in the human. After 
many months of study, however, all this 
matenal had to be abandoned, since we 
could not follow the development of the 
tuberculous processes for a sufficient length 
of time as in the human being and also the 
animals for experimentation were not of 
manageable size 

We then began to devote our entire work 
to the minute observation of the pathological 
physiology' in tuberculous lesions in knees 
which were obtained by transverse section of 
the human femur and tibia, our object being 
to note, centimeter by centimeter, any change 
in consistency, color, or quality of the blood 
at the different levels of resected bone We 
studied especially the smaller and healthier 
portions rather than the portions with fatty- 
degeneration, red or gray, with caseous 
necrosis, cainties 

After persistent search our presumption was 
verified, vnthin a section of the bone, there 
oozed forth under pressure a small quantity 
of black, thick, tar-hke blood from a well 


Fig 3 C S , 14 months after operation The nucleus 
of post allergic focal infection had been perforated but once 
with a trocar The ca\-ity has been replaced by cicatnaal 
tissue, the hdar and paratracheal ganglia are di mini shed 
in size, fibrotic tendency is very marked. Patient does not 
cough, no Koch bacilli were found in the sputum and 
general condition is evcellent 

defined undermined spot, about a half centi- 
meter in diameter In addition we noted, 
adherent to the clot, an area of grayish 
tissue, resembling cicatridal tissue. Further 
studies revealed that this clot contained many' 
attenuated tubercle bacilli which had become 
granular. The section showed an intense, 
specific reaction of the reticulo-endothelial 
system, as in caryocinesis In the midst of a 
large quantity of coUagenous substance, 
epitheliod cells formed Koester follicles but 
■without caseous necrosis, that is, there 
developed a tuberculous tissue structure with 
great tendency to form one scar.*^ 

In roentgenograms of patients vith tuber- 
culous osteo-arthritis who have been treated 
with rest and heliotherapy' only*, we were 
able to prove that the appearance and size 
of the nucleus of post allergic focal infection 
did not change from y'ear to year, but that the 
destructive process continued to progress 
throughout the e.xtent of the bones forming 
the diseased joints. We have devoted much 


*SecTaberaiIosisquinirgica. Senuna raed^ 1935, Xo 30 
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F'S 4 ftgS Tts t 


. 4 I. M »o>ear»dd be/«e operation Palient «itb»littieaut6t>onegT*fta»»he£nostatjCftie#sure There 

has hud Pott s disease for i year There was a large pal has been partial reahsorption of the caseous portions and 
pable iluc abscess and pulmonary tuberculosis Toe first she boaystnietures of the vertebra are aeJIdehord Reeul 
arul second lumbar vvrtebrvaere atrophied mtb blurred vibcationof the spinal column is noted as well as the 
trabecular structure The intervertebral disc is absent presence o! cortes and trabecule 
CheesvnecrosisandsvsstiBhwerenotedintheloiierhalf Fu. 6 L M fimonlhsalteroperation Thereismarl.ed 
of the third lumbar vertebre m the upper roiddle part of recalcificalioa ol the cortee and trabecule Cieatnsstion 
esVntbtKt tvarlrua vsyvstbt* of the third lumbar vertebra is plainly visible and there is 

Ftg S L 'f 15 days after operation ^hichwasper a teodency to fibrosis The retraction ol the sear pushes 
formed m the preienve of Dr Albee of New \otk The the ehird iutsbar on the fourth due to the abenee of the 
arrow marks the presence of a tunnel la he body of (he intervertebral disc Ue do not apply casts aad do not 
third lumbar vertebra This tunnel "as made by the immobilize patients except when the cicatncisl retraction 
perforator which was inserted exactly to penetrate She is so great (hat marked kyphosia may result The pul 
nucleusofpostallergic focal infection the tuDnelttasbunged inonary tuberculosis is healed 

time to the study and obsenatton of this lightened with a solution of red aniline d>e 
focal point in roentgenograms Interpreta the common procedure in ‘ overcontrast 
tvon has been made easier recently by the photographs, it is possible to obtain in prints 
rapid advance and improvement m roentgen of films a true picture of the nucleus mtn t/ie 
rav technique This special focaf point, this characteristics noted 

micleuaot post allergic focal infection, appears We have sent to several hundred professors 
to us as a star shaped scar or a^omeration and to a total ol 148 libraries at medical 
of tiny spots the size of pin heads or small colleges of different states and countries films 
grains of nee Here and there, however, the by wfuch the characteristics of the nucleus of 
spots are always sharply outlined and resemble post allergic focal infection could be recog 
small metallic, foreign bodies with rough edges nized 

and arranged often m the form of the spokes In his book regarding local immunization’ 
of a wheel They usually are arranged in the Besredka accepts Bichat s theory that there 
form of an arc with three or four of the raihi exist in each organ clusters of cells having 
of the circle at equal intervals but the arde the speaal ability to react not only anatomi 
IS not compfeted m the fi/m caJfy but as neh in thar pbystohgical lane 

If the peripheral or outside zones of the tions Thus Besredka and others have stated 
area supposed to contain or contaimog this i™r.uD.,ioiii»ci p. . jf«o «a .9,5 

nucleus 0/ post allergic focal infection are p »« 
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Fig 7, left G L , Pott’s disease (This was Case 75 of “My first 100 cases of Pott’s 
disease reported in La Semana Medica, Ko 26, 1931.) The caseous necrosis and 
the destruction of 4 \ ertebras, before operation The intervertebral discs are absent 
Patient was operated upon by perforating the first lumbar vertebral body Patient 
was discharged a month later, walking without cast or support of any land. 

Fig 8 G L , to years after operation. The vertebr® formerly riddled with caseous 
necrosis, have now become transformed into a sobd bone, rigid block Patient is in very 
good condition, has no pains or contractions, and is fit for militaiy service 


that certain cellular groups are susceptible 
to infection but become immunized even 
though the whole body responds, that is to 
say a tissue immunization exists Confirming 
this theorj' of the elective tendency of certain 
cells against certain forms of infection of 
various vnrulence, we emphasize that we find 
that only one nucleus of post allergic focal 
infection exists in each case of osteo-arthritis, 
notwithstanding the fact that it may be 
formed by the combination of several diseased 
continuous bones In coxalgia,for example, the 
nucleus, very large, is verj^ often located below 
and to the inside of the antero-inferior iliac 
spine In Pott’s disease, the nucleus is verylarge 
and is located in the vertebral body near the 
point of implantation of both articular pedicle, 
often in the decalcified vertebra above or below 
the -caseous necrotic focus In doubtful 
case,' it must have perforated two vertebrie. 
In knee it is small and very difficult to see. 


We have presented here a process in which 
the body overcomes the local infection and 
exhibits a remarkable tendency', by vdrtue of 
large amounts of collagenous substance, to 
weaken the organisms which have estab- 
lished themselves and, bj’ sjunbiosis, have 
begun to multiply'. These bacilli do not reach 
the stage whereby they change the condition 
of tissue in which they are located because 
the body lessens their v'irulence. Further- 
more, as has been accepted by many, there 
is formed in all “focal infections.” a biological 
block that does not permit to pass the haptins, 
globulins (Landsteiner) or antibodies that in 
this instance are about to form autovaccines 
but allows to go through only the lysins 
(hlaurice Nicolle), the poisons, which are 
more fluid, ammo-acids. We maintain, then, 
that if there is an advantage locally, the 
system may* suffer unless it is possible to free 
these imprisoned elements, elements capable 



6o 


SURGERY, GYNECOLOGl AND OBSTETRICS 



Fig 9 

Fig 0 F V before operstion t-oxal^u (Tbi* i» 
Case oj of the sUtwtics presented at the Congress «( 
Rosario ioj4 ) The roentgenogram disclosesanenormous 
abscess dearly visible by opaque subttsnees locaUeat 
pain edematous in^tration and adenitis were noted 
The bone was so atrophied that U as almost transporert 
The neck and bead of the femur and articulating surface 
of the iliac bone and the cortex of the femur were con 
siderably thinned 

Fjg to F V I month after operation \ bone graft 
had been inserted making a lunael in the neck ard bead ^ 
the femur and another one in th* inside of the antero- 


Fig lo fig If 

irfttKw iliac spine The abscess was completrlv opined 
intheoperationbuicio edJalerbyprirnarvinteniwn The 
pain has diminished and there is a deridid iirproiement 
in the local and general condition The iliac and femoral 
bones hate become recalciiied and are now more distinct 
Patient discharged 4 months after operation walking nith 
out cases of surpiot 

Fig ti F V Pyrarslater ratientmaintaissbisgood 
general health He bas led an actiie life aince discharge 
tnkylosisisshownia ihe rorntgenoi,ram as well as marked 
recafcibcation and tbicleaing of the cortex There art 
visible beautifully marked lines of resistance in the femur 


of fonning autovaccines Our experiences 
confirm the vievp of those among whom is 
professor Julio Mendes of Argentina, nho 
believe that tuberculosis is pnncipaHj a 
"focal infection ' From such a focus ly>ms 
sallv forth and, by greatly diminishing the 
defenses of the bodj, facilitate the caseous 
transformation of the new Koch bacBli 
localizations Tor this reason I strive nith 
my procedure to liberate the hapUns for, 
when a nucleus of post allergic focal infection 
IS perforated, it results in helping to re 
establish the health of the patient rapid 
detoxication and a tendency foitard acafnza 
tion of the existing lesions preceded bj rcab 
sorption of t3Seouj> material are noted and 
become more pronounced in the months /ol 
lowing this comparatuelv simple operation 
The evplanation of these phcnoimna is 
easv The status of the nucleus 0/ post alleigic 
focal infection is changed completely by its 
perforation immediately the blood rushes m 
the microbes suffer b> the rude change in 
their culture medium oxygen is ripidly 


brought in and since oty gen does not favor the 
growth of tubercle bacilli they become v eak 
ened The weakened bacilli, besides being 
easily affected by the lipolytic and proteolj tie 
ferments oxidases etc produce above aff, 
neat antigens naroeh autovacanes 

bince the patient carries these foa nithin 
himself — production centers of autovactmes 
— this action becomes continuous and pro 
longed eventuallv diminishing the thickness 
of the new tastous masses Meanwhile 
nourished by the netvlv formed blood vessels 
this material is transformed into whole lumps 
sod, fuialJv into sclerosed, fibrous c/cstricial 
masses 

Serological study shows that the Besredla 
and Vernes reactions are accentuated after 
the operation but frequently become negative 
III the foliotting months when, dinicallv and 
n)entj,eflogfaphically the patient is cured 
In the days following puncture of the focus 
the cutaneous reaction with von Pirquets 
tobcrculm becomes so marked that it gen 
eraOy takes the papular form, and sometimes 
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is Eemorrhagic with, extensive Ij-mphangitis 
A bacteriological and histological study of 
a tuberculous knee, operated upon by us lo 
years pre\'iously, was made by Dr k’ivoli, 
chief of the laboratory' of the Hospital de 
Enfermedades Infecciosas, and Dr. Llambias, 
professor of pathological anatomy of the 
Faculty of Medicine of Buenos Aires They 
both demonstrated the total absence of both 
the Koch bacillus and caseous material in 
the areas formerly carious but now refilled 
with compact, sclerosed cicatrices In other 
words there was total elimination of the 
Koch bacillus', therefore the tuberculous infec- 
tion had been cured 

It is generally admitted today that every 
tuberculous lesion, regardless of where it is 
located in the body, originated in the lung, or 
that tuberculosis was at one time manifest 
there 

The nucleus which is found in the lung, the 
nucleus of post allergic focal infection, is 
similar in every respect to that which we see 
in bone tuberculosis In the lungs the nu- 
cleus is visible in well taken stereoscopic 
roentgenograms but only one is found for the 
two lungs, an observation which leads me to 
believe that it is a nucleus of post allergic 
focal infection Quickly upon perforation of 
the nucleus detoxication begins and just as 
quickly"- or even more rapidly there follows in 
the succeeding months a transformation of 
the tuberculous caseation process into a 
fibrous and finally a cicatricial sclerosis At 
the same time modifications of equal intensity 
occur in other tuberculous lesions of the body 
wherever located — in the joints, larynx, or 
even the intestines — regardless of how far 
away" the perforated nucleus may be. 

The operative technique is very simple 
once the nucleus of post allergic focal infection 
is wsualized in stereoscopic roentgenograms, 
precise information is at hand as to the depth 
of the focus and we can then perforate the 
focus by the simple implantation of a bone 
autograft into the focus The nucleus, which 
is always subcortical, may also be perforated 
by means of a trocar which may carry in the 
eye of its plunger various strands of catgut 
of different absorption dates, which may be 
left to fin the tunnel made by the needle in 


the lung parenchyuna. Catgut is not indis- 
pensable; the puncture tunnel in the lung is 
innocuous out of thehilum^and cheesy necrotic 
focus. These steps are sufficient to start the 
process of cure, in a few or many months, 
according to the extension and severity" of 
the infection and the soil in which these lesions 
develop. 

The reading of x-ray films to locate the 
nucleus of post allergic focal infection to 
operate upon is, and always -will be, the 
essential and most ratal point in this method 
of treating tuberculosis Infinite care must 
be used and many" stereoscopic roentgeno- 
grams must be made daily. Considerable 
practice in interpreting the roentgenograms 
is necessary" to recognize in a shadow the out- 
line of the scar and to determine its depth and 
location for guides in the perforation. 

At first we were not as successful as we are 
at present Our present figure is 76 per cent 
successful and we hope to better that even 
though we -will use the method in grave cases. 
We used the method in Pott's disease 1 1 y"ears- 
ago and we also have patients cured after the 
implantation of grafts in the lung 9 years ago. 
We can say, therefore, that our procedure has 
stood the test of time 

At our request the Faculty of hledicine of 
Buenos Aires appointed 8 professors, -with 
the dean as president, as a committee to super- 
vise operations and to study" the results ob- 
tained, and after 6 months of work they made 
the follo-n-ing report; 

Professor Robertson Lavalle’s treatment of 
tuberculosis is simple and innocuous. In the 
patients whose progress we have followed 
after the operation, we have observed truly 
surprising results. We have examined pa- 
tients operated upon pre\"ious to our appoint- 
ment and their condition has remained satis- 
factory" after application of this treatment. 

(Signed) Professors Jose Arce (Dean), Jose 
A. Saralegui, Carlos Fonso Gandolfo, Raul 
Arganaraz, Antonio R. Zambrini. LudoHco 
Facio, Enrique Castano, Ricardo E. Donovan. 

After this report the University has in 
Hew creating a special institute where our 
method may be given a -wider application 

*Bull et mem Soc. nat d cHir , igi^, 43 loj. 

^Scniana mcd , 1931 N’o 



THROMBOPHLEBITIS OF THE APPENDICIAL VEIN 
COMPLICATING ACUTE APPENDICITIS 

STUART Z HA WkES. M D MScD Ne» Jetse} 


APPENDICITIS IS a disease of civilized 
/_\ peoples Wherever it occurs, the 
/“A mortality is high Statistics for the 
United States show that the num 
her of deaths from appendiatis is more than 
one half of that due to automobile accidents 
(21) In spite of many years’ experience, it 
seems that there {still are factors m treat 
ment that can be bettered One of the 
factors which contributes to the high rate o{ 
mortality is failure, in a certain group of 
cases to recognize the pre«ence of thrombo 
phlebitis of the appcndiaal \em The occur 
rence of this compilation so alters the diag 
nostic, pathological, prognostic, and thera 
peutic features, that there may be justification 
foi placing appendicitis, thus complicated, m a 
category of us own 

In tms paper a survey 0/ this tj'pe of ap 
pendicitis will be attempted together with 
the operative treatment thus far practiced 
A. composite picture of the clinical history of 
suspected thrombophlebitis of the appendictal 
vein will be given and an operative procedure 
will bp suggcoted by means of which the proc 
ess may be localized Finally , a senes of illus 
Irative cases which have occurred m the last 
10 years will be cited These cases were 
drawn from several Newark (N J) hospitals 
and will serve to show the complete picture in 
speafic instances 

PA-TUOLOGICAL CONCEPTION OP THROU 


isms IS such as to cause progressive enlarge 
nicnt of the thrombus in the general direction 
of the heart, the result is the formation of an 
iwfected clot in a larger vein Small pieces of 
such a clot may become detathed and, in this 
way, an infected embolus is set free in the 
vtnous blood, the point where the emhohs 
lodges depends upon where it was formed 
Thus, JO mfcctions involving the intestines the 
hvfcr receives the embolus by way of the portal 
vein, while an infected embolus arising in the 
head or ettremities is filtered out by the lungs 
When such an embolus comes to rest it causes 
a local tissue reaction which, in turn is icani 
tested Umically, by a sudden rise oJ tempera 
ture and a chill 

The micro-organisms against which the 
body has the poorest protective roechanism 
irc certain types of streptococci They steia 
tasily to penetrate local protective barriers 
and quicldy gam entranue into the venous 
radicles A chill may occur is a complication 
of any infective disease process, but irore 
e»pecrally those caused by streptococci For 
example in acute mastoiditis a chill and rse 
m temperature indicate that the infection has 
spread to the lateral sinus, resulting in a 
thrombus In order to forestall later envbo'i, 
surgieofii ligate the jugular \ ein on the corre 
spondmg side 

■V similar process is found in certain cases of 
acute appendiutis in which micro-organisms 
reach the venous blood stream and thrombo 


soPUCEBiTis cOMFLlCATinc ,4Pf2.NpiciTjb phlebitis of the appcndicial veiii results Such 
The formation of a clot in a vein is most a condition is usually due to a rapid gangren 
freguently a protective reaction against the ous process caused by infections m which the 
spread of an infectious agent which reaches its streptococcus predominates The micro-or 
radicles The infected clot is formed lO the ganism probably causes gangrene by an over 
lumen of the vein m an attempt to prevent nbeimiag infection and by affecting the veins 
immediate regional Spread of mfecuon or the of the appendix Once the venules are in 
later development of mfecrion of the blood volved. a protective barner against further 
stream If the Virulence of the micro-ofgan ^wcad is established bv the formation of an 
* mltcted thrombus which stops the venous 

i p York **'* dcwasgeof the partandhastensgaagrene (17) 
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WTiatever the mechanism may be which pro- 
duces the thrombus, it does form in certain 
acutely inflamed appendices where there is 
rapid death of the part and in which the infec- 
tion quickly reaches the venous radicles pro- 
voking the formation of a protective throm- 
bus Should a small portion of this clot break 
o 2 , it is apt to lodge in the liver. In these cir- 
cumstances a chill sets in, and a liver abscess 
eventually follows. No doubt there are many 
cases of acute appendicitis with septic thrombi 
in the appendicial vein that are unsuspected, 
and in which ligation of the mesentery during 
the removal of the appendix localizes the 
thrombus 

In a certain number of cases, however, a 
telltale pre-operative or postoperative chill 
gives warning of an existing thrombus and 
points to further procedures which should 
be attempted in order to stop any further 
septic emboli from being thrown ofl. Should 
the process progress unhindered, it may take 
one of two forms. i\Iore emboli may reach the 
liver, causing locahzed multiple septic areas 
and leaving the portal system comparatively 
free except for the small radicles about the 
appendix from which the trouble started. Or 
there may be marked inflammation of parts 
of the portal system, pylephlebitis, with mas- 
sive purulent thrombi invohnng the ileocolic 
and right colic veins and liver involvement as 
well Much of the literature on this subject 
deals with such cases or cases encountered at 
necropsy. 

The first description of a case of appendici- 
tis followed by pylephlebitis and hver ab- 
scesses is attributed by Loisson to Waller 
in 1846 Other occasional reports occurred 
sporadically over the next half century. Such 
articles were based entirely on the description 
of necropsy findings In igoo, however. 
Heaver wrote, “The pylephlebitis is some- 
times of the mild or non-inf ectious variety; 
frequently, however, the process is infectious, 
the thrombus becomes purulent, and leads 
first to abscess of the liver and subsequently 
to general infection with pyemia ’’ He cites 
the cases of several patients who developed 
hver abscesses and in each of whom there was 
a history of repeated chills Later he stated, 
“Chills are a rather uncommon occurrence in 


appendicitis, yet if at the onset of the attack 
they occur in rapid succession, and are ac- 
companied by temperature, they indicate a 
rapidly developing gangrene of the appendix. 
Chills occurring on the second or third day of 
the attack and associated with high fever 
usually indicate the development of meta- 
static or embohc abscesses.” Kelly, writing 
5 years later said: “Chills are exceptional in 
cases of simple diffuse inflammation, but are 
not rare with severe lesions Of the patients 
with acute appendicitis not associated with 
abscess or general peritonitis admitted to 
Johns Hopkins hospitals, 15 per cent of them 
gave a history of chills, and in all of these, 
with the exception of two, the appendix was 
gangrenous, perforated, or distended with pus. 
Repeated chills occurring later in the course 
of the malady generally indicate a dissemi- 
nation of the pyemic process ” Thirty years 
ago, it would appear that these surgeons had 
practically recognized the disease entitj’’ of 
which we speak. They associated the condi- 
tion with a gangrenous appendix in which dis- 
semination of the purulent process into the 
portal system had taken place. 

Individual case reports of liver abscesses 
following acute appendicitis and complicated 
by chills were cited by Bletchly, Bidwell, 
Brogden. and Cantab. Gerster, in 1903, sug- 
gested opening and draining the portal vein 
when it was found to contain a septic throm- 
bus secondaiy to acute appendicitis. This 
procedure was the first operative interference 
to be suggested It proved to be impracticable, 
however, because if the process extends this 
far, death is inevitable. Wihns, in 1909, dted 
the first case successfully treated b}’ ligation 
of the venous radicles of the portal system. 
He stated, "On the second day a severe dull 
with high temperature occurred; three chills 
took place on the third day, and one on the 
fourth Two hours after the last chiU a second 
operation was performed Upon exposure of 
the ileocecal region, the finger was intro- 
duced behind the ascending colon, thus freeing 
the beginmng of the large intestines and the 
end of the ileum from the posterior parietes. 
After dmsion of the posterior leaf of the 
mesenterj^ into an oblique line between the 
ascending colon and the lower ileum, the 
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vessels could be reco5ni2ed Two small 
arteries t\hjch were particularly prominent 
were isolated, to ^uard against their being in 
eluded in the subsequent ligature Two mass 
ligatures sufliced to tie o^ all the veins in this 
locality No subsequent chill occurred The 
patient made a smooth and unt-ventful re 
cover> ” Sprengel, in 1911, reportedasimilar 
case m which a gangrenous appendu was re 
moved and chills developed on the eighth da> 
after operation With Wilms success in mind 
secondary ligation was attempted 4 days later, 
after two more chills had occurred This op 
eration was technically more difiicull because 
a localized adhesive peritonitis was found 
binding the ileocecal region to the retropen 
toneal tissues, ligation however, was finally 
accomphshed The patient died 3 weeks after 
the second operation, having had frequent 
rigors in the interval Necropsy revealed, in 
addition to a localized focus of infection m the 
right iliac fossa, pylephlebitis of the supenor 
and inferior mesentenc veins The hver con 
lamed multiple abscesses of v ary mg sizes In 
the 1911 volume of Progressue Medicine (23) 
this statement occurs ‘Pylephlebitis occur 
nng as a sequel of appendicitis has attracted 
attention for the past 20 y ears or more For 


tunately, its occurrence in the vast number 
of acute infiammations is rare The mortality 
is very high Symptoms pointing to its 
presence usually begin some tune after opera 
tion, generally during the second or third 
week 

The outlook for cure of this condition by 
operation i>, naturally not brilliant for by 
the time that the first chill and high tempera 
ture indicate the presence of this condition 
the entire portal system may be hopelessly 
involved Nevertheless in «o hopeless a con 
dilion It seems fair to afford a patient the 
chance that operation offers for even if only 
a majority of the infecting thrombi can be 
di^wscd of it IS conceivable thit the system 
may be sufficiently rtlivved thereby to cope 
sucossfully with the remainder 

Braun toUowmg \\ilms technique, tried 
ligation ot the ileocohc vein unsuccessfully 
Later, m 1913 he reported two successful 
cases Neuhof eiperimented on clogs by hgat 
mg the portal v cm having in mind its possible 
application in the treatment of suppurative 
pylephlebitis He found that complete hga 
tion IS immediately fatal, and advocated Iiga 
tion of individual branches at different times 
to allow a collateral arculation to form He 
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concluded that, in view of the ine\dtable fa- 
tality of suppurative pylephlebitis, such a 
radical procedure should nevertheless be at- 
tempted and if done in steps the ligation 
would not kin the patient Eight years later 
Christopher recorded the case of a patient in 
whom the symptoms and signs simulated lung 
abscess as indicated by chills, sweating, and 
general prostration apparently arising from 
changes within the chest ; there were no localiz- 
ing abdominal s3Tnptoms After unsuccessful 
attempts at treatment of the suspected lesion 
m the chest, death occurred, and necropsy 
revealed multiple abscesses in the liver arising 
as a result of a retrocecal gangrenous appendix 
with pylephlebitis 

In 1924 Thalhimer reviewed the subject 
and reported 4 cases which he had observed. 
His paper, although of great importance, has 
received scant attention. He attempted to 
show that this grave clinical entity is over- 
looked by many surgeons He drew a com- 
plete picture of the condition and laid par- 
ticular emphasis on pre-operative chills as 
important in selecting operative procedures 
to check the spread of pylephlebitis He ad- 
vocated inspection of the veins leading awaj’- 
from any necrotic appendix, and, if any 
thrombi were found, ligation of the veins 
above the thrombus at the ileocecal junction 
and around the caput coli In 1926 Colp (10) 
again drew attention to the subject and dted 3 
cases in which patients were treated by high 
ligation of the portal or superior mesenteric 
veins He concluded that high portal ligation 
was of no avail as the condition, if it had pro- 
gressed that far, was hopeless. It is interesting 
to note that all of these patients survived the 
immediate effects of the portal interruption, 
but finally died as a result of liver abscesses. 

INCIDENCE 

Colp (ii), in analj’-zing 2,841 cases of acute 
appendicitis, noted a chill as a symptom be- 
fore operation in 6 8 per cent of all cases. 
Kelly and Hurdon formd a history of chills in 
15 per cent of cases. Fitz, in 1S86, tabulated 
his necropsj' findings in patients dead of acute 
appendicitis and found pylephlebitis in ii 
cases of a total of 257 (4.7 per cent). Arm- 
strong, in 1S97, found a necropsy incidence of 
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S per cent in 546 examinations. Gerster, how- 
ever, found only 9 such cases with pjdephle- 
bitis occurring in 1,187 cases of acute appendi- 
citis Braun (3) reported 8 cases in 600 pa- 
tients; Moschcowitz, 7 cases in 1,529 patients; 
Gatch and Durman, i case in 262 patients, 
and Giertz 4 cases in 533 patients sufifering 
from acute appendicitis. Petem, in a series of 
1,340 necropsies in subjects dead of acute ap- 
pendicitis, found liver abscesses in 5 per cent. 
In a recent study of 1,463 consecutive cases of 
all tj’pes of appendicitis, covering a 10 j'ear 
period at the Newark City Hospital, there 
were 12 cases with 4 deaths. Other later 
statistics also show a lower incidence. This 
is due to earlier operative interference in acute 
appendicitis. With careful questioning, how- 
ever, more patients %vith pre-operative chills 
win probably be found who never go into the 
later stages because the appendix with the 
thrombus is removed early. 

PATHOLOGY 

This type of fuhninatmg appendicitis is 
attributed to the streptococcus. ThalMmer 
shows several pictures of bacteria in a vein 
thrombus (Figs, i, 2) but he does not report 
any cultural studies to determine what tjqie of 
micro-organism was present. The appendix is 
either acutely inflamed or gangrenous nith a 
friable mesenteriolum in which the veins are 
thrombosed. Bier cites a case in which he 
found streptococci in the portal vein while 
the appendix showed but little infl amm ation. 
In the cases cited in this paper, however, the 
pathological changes in the appendix were ad- 
vanced in every instance. If the septic 
thrombus is not removed or isolated when the 
appendix is removed, the thrombus extends 
upward. Sooner or later a small septic em- 
bolus may break off and, passing by waj^ of 
the portal system, lodge in the liver, leaving 
the portal vein and most of its tributaries 
free. Thus, the ileocolic vein may be ex- 
plored and found to bleed freely, containing 
no thrombus Nevertheless, the radicles of 
the same vein may contain infected thrombi 
distM to the point of inspection and they may 
continue to be discharged into the liver unless 
the vein is ligated (Case 9). At times there 
may be a massive thrombus in the portal 
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ajatem ettendmg almost to the liver In such 
a case, along the uamrse of the ^an, small 
localized absccascs may be formed dm. to 
penv enoua infection Until the liver ib riddled 
mth abscesses and its venous drainage has be 
come thrombosed, the general systemic arcu 
lation ni3> remain free of bacteria Positive 
blood cultures arc rare, as are Jung abscesses 
secondary to hver abscesses Empvemaof the 
tight chest b> direct extension from a hver 
abscess is more common There are some 
cases of jaundice due to liver destruction 
Often a subictcnc tinge is present This 
change usually occurs later in the progress 
of this disease 

Another possible course for the lalection to 
travel is through the lymph channels that 
lead to the hver, diaphragm, and subhepatic 
spaces This avecue is probably more ira 
portant in producing perihepatic and sub 
diaphragmatic abscesses Most inv atigaiors, 
honever, place little stress on the part p}a>ed 
by the l^phatic cbaonels or do not consider 
them at all 

Changes in the peritoneum vary with the 
stage of infection In an advanced case of 
pylephlebitis with massive clotting m the 
portal system there is usually an adhesive m 
flaminatory process with edema of rctroperi 
toneal tissues and regional lymph nodes In 
other equally sev ere cases, on the contrary, the 
peritoneum may appear to be only slightly 
involved 

Sonnenburg believes that in all acutely m 
darned appeadjces there are thrombosed veo 
ous radides but that the virulence of the m 
{ecUng micro-organuuns is not suffiaent to 
overcome local resistance and the i^ettcd 
radicles are removed early enough jn roost 
cases to preclude further development 

SYUPTOMATOLOOY 

The patient usually gives a clinical history 
indicative of acute appendicitis However, in 
addition, careful questioning is apt to drat 
history of a dull which mar hare seemed so 
unimportant to the patient as to pass un 

noticed Even when a cbiU has occurred, the 

patient often attributes it to some coRchtwo 
other than that of his immediate lUness Ihe 
thermal reaction ol the body similar to that 


caused by the streptococcus elsewhere U» 
uatly, even at the outset, the high elevation 
of the temperature is in strong contradistinc 
tion to that of other types of acute appendi 
atis m which severe local disease of the ap- 
pv-ndix may cause less than a degree of fever 
Another important clinical observation is that 
these patients, as a rule, are more seierdy 
p'Os'rated than m the usual type of acute ap- 
pendicitis 

wrri.rE'iTiAt diagnosis 
The most common condition to be confused 
with this disease is kidney infection or ureteral 
block on the ngbt side In this latter condi 
fion a dull may occur, but nMe tie hdaey 
region, or right flank, may be tender, the 
signs of acute mtra abdominal infiammation 
are absent Suspiaon of early pnemnoma 
with chill, prostration, and occasionally reSex 
abdominal musde spa>ra may be entertained, 
and the diagnosis between the two may be 
difficult, although m acute appendicitis the 
lower ngbt quadrant signs are usually easily 
detected early in the disease If the patient 
IS seen Ute the picture may be confusing be 
cause some of the signs may then haveshifted 
to the upper right quadrant In such arcum 
stances hver or gall bladder disease or a sub 
diaphragmatic or liver abscess of different 
etiology may have to be etduded Other 
possible confusing conditions that should be 
raentioned are right sided pelvic inffanuna 
tory disease, acute gastro intestinal dis 
turbaoces with chills, and early deep phlc 
bitis of the right loner extremity 

In spite of the foregoing evidence accu 
mutated ov er a period of > ea^, some chniaans 
still believe that a chill assoaated with symp 
toms suggestive of appendiatis does not point 
to appendiaal infiammation with thrombus 
formation and secondary embolism Some 
stiU deny that such an entity exiats and at 
tempt to explain the sequence of events by 
some process other than that of acute ap 
peodiatis It has even been said that a chiU 
exdudes the diagnosis of appendiatis The 
burden of proof rests on the exclusion of acute 
appeodicitis It is important to emphasize 
this point so that the diagnosis may be made 
tiriy If there is delay if only for a few hours, 
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the damage may have become irreparable, 
especially, if, in the interim, septic emboli have 
lodged in the liver. It is possible that the 
liver can overcome a small dose of infected 
material, but a large dose is almost certain 
ultimately to cause death in spite of all thera- 
peutic measures. 

SURGICAL TRE-ATMENT 

Operation is best performed at the earliest 
possible moment. Spinal anesthesia is the 
anesthetic of choice, if the patient’s condition 
will allow its use. With this type of anesthetic 
the viscera are quiet and the abdominal mus- 
cles relaxed, permitting a maximum of e.x- 
plorator}"- possibihties. The right rectus in- 
cision with the upper end opposite the umbil- 
icus seems the indsion of choice as giving the 
maximum exposure for e.xploration. By plac- 
ing the patient slightly on the left side with a 
sandbag under the right loin the intestines 
tend to fall away from the right gutter. After 
the abdomen is opened the small intestines 
are packed away with hot sponges to obtain 
a dear view of the ileocecal junction. The 
small tributaries of the Ueocecal vein may be 
seen beginning to form a common trunk which 
runs in the posterior parietal peritoneum in a 
line drawn from the ileocecal valve to a point 
in the midline midway between the umbilicus 
and the xiphoid process The vein does not 
continue the whole length of this imaginary 
line as it empties into the right colic vein just 
above the umbilicus. It will be found to join 
the right colic vein just below the third por- 
tion of the duodemun Care should be taken, 
if there be any question as to anatomical lo- 
cation, to identify this point of juncture and 
to interrupt the venous return distal to this 
point, i.e., to ligate the ileocolic vein only. 
Lying to its medial side throughout its course 
is the ileocolic artery. The vein thus identified 
is gently palpated for the presence of a throm- 
bus whidi, if present, stands out as a stiff, 
cord-like structure. An attempt is made to 
follow the vein above the thrombus to a point 
where the vein has no do^in its lumen. Even 
though no thrombus be foimd, the vein should 
be^ isolated, ligated, and then severed, the 
point of ligation being as dose to the right 
colic vein as possible. Walcker (Fig. 3) has 



pointed out the anomalies of the veins drain- 
ing the ileocecal region. Vffth these anomalies 
in mind, a low ligation of the ileocolic vein 
might fail to prevent further spread of the 
process into the liver. However, ligation of 
the ileocohe vein just before it empties into 
the right colic vein will avoid not including 
the whole venous drainage of this area even 
though it should be anomalous. This point 
of ligation is about 4 inches in the above men- 
tioned line from the ileocecal valve. There is 
no fear of causing gangrene of the intestine by 
this procedure In a certain number of cases 
the drculation is already obstructed by the 
thrombus in these veins, and in no case has 
gangrene been obser\’ed. Colp (10) dtes 
several cases of ligation of the portal vein 
itself without ensuing gangrene. This part 
of the operation should be performed before 
the appendix is removed. 
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At times the process may be so early as to 
make opening the retroperitoneal space un 
necessary When the thrombus is limited to 
one small radicle the appendicial acin maj 
be dissected high behind the ileocecal jtinctioii 
and ligated at this point Such a procedure 
has been done in certain cases in which there 
was no chill, but m which the appendicial \eins 
were found thrombosed at operation It was 
also done m several other ear]> cases in this 
senes in which a chill had occurred but the 
thrombus was found only m the appendiaal 
veins In the late case w ith sev era! pre opera 
tive chills such an operation is usua)I> insuf- 
ficient and only leads to trouble later as the 
process has advanced beyond the point of 
attack 

REPORT 0? CASES 

Twentj four cases are here presented For 
the purpose of accuracj they have been di 
vided into a proved and A presumptive group, 
although thej are all thought to be illustrative 
of the disease entity under discussion In 
these 34 cases the history presence of a chill 
or dulls, together with definite operative find 
mgs 0! acute appendicitis, all fit into one 
similar clinical picture OnI> proved en 
amplcs of thrombophlebitis are mduded in 
the group to be listed first In the presump 
live group have been listed those cases m 
which either no thrombus was found or noted 
in the operative record and those cases in 
which a thrombus could not be identified be 
cause 01 existing patholog> In several of 
these cases no autopsy could be obtained to 
prove the diagnosis 

PROVED CASES 

Case i E S admitted to Newark Citv Hos 
pital January 38 1930 white male 32 years old 
with history of dull continuous pain is the ngbt 
lower quadrant for the past 2 weeks Patienr bad 
several acute exacerbations of pain He vomited 
once about a week ago 1 am has been more severe 
mthepast/eivdays He has had chiJJj seiuatioiison 
several occasions Temperature on admission was 
100 4 degrees pulse roo respu-ations 22 Examina 
tion revealed extreme tenderness in the right lower 
quadrant Patient did not look extremely ill Pa 
tient was operated upon a hours after admission 
The abdomen was opened through a McBurney in 
cision The appendix was gangrenous throughout 
the mesenteric vein was thrombosed The meso- 


appendix was ligated high and the stump was m 
v^ed Two roll rubber drains were inserted 
through a stab wound Patient s course was without 
note except for an acute bronchitis He left the 
hospital on the t« entieth daj 
Case 2 C G, admitted to Presbyterian Hos 
piUl December 31 1930 a 15 year old schoolgirl 
gave a history or abdominal pam for past 3 weeks 
chiUs high fever increase m tempetittin and pain 
in right lower quadrant, nausea and vomiting kn 
icteric tinge to the sclerse was noted high color to 
unne She was brought to the hospital for observa 
tion and diagnosis Temperature on admission 
1050 degrees pulse 130 respirations 34 Blood 
count 20000 with 86 per cent polymorphonuclears 
Patient on admission was toxic somewhat dehy 
drated Examination showed moderate tenderness 
ID right loner quadrant with suggestion of a ma s 
the sue of an egg and marked rigidity in right upper 
quadrant With some tenderness over the liver Op 
eration was performed January 1 one day after ad 
mission with pre operative diagnosis of retrocecal 
appendiaal abscess with pylephlebitis The ab- 
domen was opened through a McBurney inusioD 
A Urge mass was found surrouodmg (he appeada 
The appendix was removed Two roll robber drams 
were placed in the area of the appendix one Penrose 
dram in pelvis The wound was dosed m layers 
Temperature remained high On first postoperative 
day she bad a chiil followed by one or more chills 
on (be second third fourth fifth ninth eleventh 
thirteenth seventeenth, and eighteenth days Tem 
perature was spiking in character and hectic 1 a 
tient was transfused on the ninth dav after opera 
tion She continued to complain of pam in the right 
upper quadrant In spite of supportive measures 
and intravenous fluids course continued downhill 
with vomiting and abdominal distention Death 
occurred on the twenty second day after operation 
Auiopsy rev ealed acute spreading peritonitis second 
ary to a gangrenous appendix pylephlebitis of 
mesenteric and portal vessels multiple liver ah 
scesses toxic nephritis and myocarditis and 
terminal pulmonary edema 

Case 3 L R admitted to Newark City Hospital 
October4 4931 whitemale iSyearsoId complain 
mg of cramps and pain in the stomach and in the 
lower (eft quadrant for a davs Day before admis 
Sion he took castor oil On day of admission be bad 
a chill and a high fever On admission his tempera 
taco was 104 3 degrees puhe 8S respirations ta 
Operation was performed 1 hour after admission 
througba right rectus inusion Theabdomen showed 
ngidity m both quadrants with deep and rebound 
tenderness No masses were palpable Rectal eX 
anunation revealed a mass high just to the right oi 
the midline It was a curving puttv like mass the 
sizcofapenui It was tender Diagnosis was made 
of acute gangrenous appendicitis with pvlephle 
bitis The peritoneum was opened and revealed free 
red tinged milky fluid The appendix was found 
blac^ and ruptured dipping over the brim of the 
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pelvis, witli tlirombosis of the appendicial vessels. 
The appendix was removed A thrombosed mesen- 
tery was dissected out high above thrombus Two 
rolled rubber drains were inserted through a stab 
wound Sbver drains under fascia Patient made a 
good and uneventful postoperative recoverj' except 
for superficial wound infection. He was discharged 
from the hospital on the twentj--fifth day after 
operation 

Case 4 H H , admitted to the Presbyterian 
Hospital December 30, 1931, white male, rs jmars 
old; uith a historj' of pain in the stomach for r day 
followed by vomiting and localization of the pain 
around the umbilicus He had had one previous 
attack 2 months ago Diagnosis of appendicitis was 
at first ruled out, but m 24 hours the sjunp toms again 
recurred and the patient was admitted to the hos- 
pital Ice cap was placed on the abdomen and pa- 
tient was kept on liquids On the first da}' after 
admission the patient had a severe shaking chill 
lasting 20 minutes .A. consultation was called and 
an immediate operation was then decided upon. 
White blood count before operation was ir,5oo with 
88 per cent polymorphonudears A diagnosis of 
acute gangrenous appendicitis with thrombophlebitis 
was made Operation was performed through a 
lower right rectus incision Appendix was k i nk ed at 
its imd-point, the distal half being gangrenous 
There was a definite thrombophlebitis of the ap- 
pendiaal vein .Appendicial vein was ligated high 
above the thrombus, and the appendix was removed 
in the usual manner The stump was buried One 
Penrose dram was brought through a stab wound 
The wound uas closed m layers Patient’s course 
was not stormv Temperature gradually fell. Large 
quantities of intravenous fluids were given for 3 
days On the twelfth day after operation there was 
an unexplained rise in temperature to roi o degrees 
Patient, however, looked so well that he was dis- 
charged from the hospital 2 days later on the four- 
teenth day after operation. 

Case 3 R B , admitted to Newark City Hospital 
Januarj' 8, 1933, 'white male, age 39 years; ■with a 
history of being well until the day of admission when 
he began to have pain around the umbilical region 
which was sharp and cramplike It then descended 
to the right lover quadrant and he began to vomit 
He began to feel fevensh and came to the hospital, 
he had a real chattering chill which lasted for several 
minutes On admission he had a temperature of 
103 o degrees, pulse, 120, respirations, 28 He com- 
plamed of pam in the right lower quadrant and on 
examination he was found to have moderate rigiditv 
and rebound tenderness over McBumey’s area No 
masses were palpable Diagnosis of acute gangrenous 
appendicitis witJi thrombophlebitis of the appendicial 
vein uas made He uas operated upon 4 hours after 
admission His abdomen uas opened through a right 
rectus incision The appendix was found swollen, 
edematous, injected, and friable The veins of the 
appendix uere noted to be everywhere thrombosed 
The appendicial vein was folloued up the mesentery 
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until it could be ligated above the palpable throm- 
bus It was then cut and ligated at both ends The 
appendix was removed in the usual manner. The 
stump was buried The abdomen was closed in 
lajmrs; no drainage. Patient’s temperature dropped 
from 103 o to 100 o degrees within 12 hours Tem- 
perature never again went above 100 o degrees, and 
he made a successful recovery' unhampered, to be 
discharged from the hospital on the tenth day after 
operation. 

Case 6. T. G , admitted to Presbyterian Hospital 
February 12, 1934; white male, 50 years of age; 
complained of onset on previous day of sh'ght diar- 
rhea and pain across lower abdomen, with a slight 
nausea and some vomiting The pains persisted in 
the right lower quadrant. The preceding evening 
he had had several chills follow ed by a high tempera- 
ture. He gave no history of previous attacks. Ex- 
amination showed abdomen to be distended with gas, 
tenderness and spasticity in the right low er quadrant 
with rebound tenderness, but no masses Tempera- 
ture on admission was 102 6 degrees; pulse, 90. 
Leucocytes numbered 12,000 with 90 per cent poly- 
morpbonuclears. .A diagnosis was made of gan- 
grenous appendicitis w-itb pylephlebitis Operation 
was done 2 hours after admission through a right 
rectus mcision. A gangrenous appendix with a 
thrombosed mesentenc vein was dissected high and 
the vein was ligated abo've the thrombus. Two Pen- 
rose drains were placed through stab wound, one 
mto the pelvis and one into the right gutter. He 
was given intravenous fluids after operation Tem- 
perature declined uneventfully. Patient made a 
smooth recovery. He was discharged on the twenti- 
eth day after operation 

Case 7 E B , admitted to St. James Hospital 
February 23, 1934, white male, 20 years old; com- 
plained of onset of pam across the lower abdomen 
3 days previous The pain was sharp and continuous. 
He vomited several times Two days ago he was 
given a la.xative and since then he has had diarrhea 
Pain continued to be severe up to admission. He 
began to feel fevensh the dav' of admission Two 
day's before admission he also had a shaking chill 
which lasted about 10 mmutes VTien admitted to 
the hospital his temperature was 102 6 degrees, 
pulse, 102, respirations, 24 He had tenderness and 
ngidity ov'er the lower abdomen, more in the right 
lower quadrant He complained of severe abdom- 
inal pain The white blood count was 28,730 with 
87 per cent polymorphonudears The urine show ed 
a plus albumin A diagnosis was made of acute gan- 
grenous appendicitis with thrombosis of the appen- 
dicial vein Operation was performed through a 
McBumey incision, revealing a small amount of 
dear serous fluid The appendix, stiff and bound in 
adhesions from the omentum and the terminal 
ileum, lay at the pelvic brim The adhesions were 
freed When the mesoappendix was separated down 
to its base, a hard, bluish, tube-hke structure which 
was the appendicial vein, thrombosed throughout, 
was found The appendix was clamped, tied off, am- 



The appends was gangrenous, bound down and in 
a retrocecal position A large fecolith was found 
lying free m the abdomen \n attempt to invert the 
stump was not entirely successful due to the po i 
tion of the appendic The appendicial v 
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the slump was inverted Because of pentoneal cavity was opened free purulent fluid 
fhepafient scondilion the thrombosed appendicial with a strong Bacillus coli odor welled into the 
vein was not dissected up behind the ileocecal valve wound Theutenis whichencroachedonthemedial 
but a ligature vvas placed above the thrombus No side of the wound was walled off with a warm 
intra abdominal dm, nage Has used Shver dram sponge The cecum was found lying high out of the 
was placed under the fascia Patient had dianhea right lower quadrant just in the upper quadrant 
for I week after operation He was given large . 

quantities of fluids On the tourth day he had a 
severe shaking chill for lo minutes and his tempera 
turn rose to 104 6 degrees Temperature fell again, 
immedialelv after the chill Temperature gradually .. 

f^^urned to normal On the twelfth day the diarrhea ligated high above a thrombosed mesentery Two 
abated and the patients condition seemed good lenrosc drains were placed m the right gutter 
errept that be complained of abdominal paw daily through a stab wound Several sliver drams were 
The temperature remained flat for 4 dav s more until placed under the fascia Because of the pregnancy 
the seventeenth day when he began to have a tem a duodenal suction drainage as a prophyla vis against 

perature rise with an increase of diarrhea Tbeab expocted abdominal distenfioa was started im 
domen was soft but he complamed of abdominal mediately She was given fluids by vein and tinder 
pain Blood count showed 31 *50 leucocytes with the skin General postoperative course was not so 
85 per cent polvraorphonuclears Stool examination stormyasmighthavebeenexpecfed Distention was 
for parasites was negative He still had two plus riuite easily controlled On the sixth dav she showed 
albumin m the urine with a few pus cells Diarrhea slight vaginal spotting with no pain This was the 
was not controlled by bismuth However, after only sign of possible interruption of the pregnanev 
reachrg a peak of 1020 degrees on the twentv on this admission The wound drained freel' of 
second day temperature gradually felt to normal on thick foul Bacillus coli pus the drainage gradually 
the twenty sixth day From then on he continued diministiicg to a scant spotting at the time of her dis 
to b« f ee of fever and sytnptomless until his dis charge from the hospital She was allowed out of 
charge from the hospital on the thirtieth day after bed on the fourteenth day and was allowed to go 
operation home on the eighteenth day with the advice to go 

Cass 8 F A admitted to Newark City Hospital home and remain in bed However, a days later ne 
June 5 xg34 white female aged 34 vears, com was admitted to the obstetrical ward in early hard 
plained of onset of abdominal pam on the morning labor Sbe was delivered 9 hours later of a living 
of the day before admission There bad been no norma! child Follow mg the delivery of the placenta 
attacks similar to the present condition Onset of there was a moderate quantity of foul smelling 
pain was followed by nauseaand vomitiogmseveral purulent material erpressed from the vagina A 
hours Pain was of a sharp and intense character culture of this material and a direct smear both 
It soon localized in the right lower quadrant She showed a gram positive diplococcus The puer 
bad a chill and noticed that she had some fever Pam perium was uneventful except for a rise in tempera 
Chen became cf sharp character radiating to the up ture to too 4 degrees on tie third day Sk^ 
per right quadrant and accompanied by pain in the — 

shoulder She vomited several tunes the night be 
fore admission She was fioogit to be about 
months pregnant A provisional admission diag 
nosis was made of acute suppurative appcndiatis 


sermann was negative She again left the hospital 
on the tenth day postpartum 

Care p D D admitted February s 1535 
Newark City Hospital wbite male aged 30 years 

- with a history of developing continuous sharp pain 

complicating pregnanev On physical examination about the umbilicus on the day before admission 

she was found to be dehydrated and dyspneic with — .k» 

slight cyanosis Temperature was lor 6 degrees 
pulse, 13 j respirations 40 The abdomen was found 
svmmetncally enlarged the uterus exlenduig mid 
way between the umbilicus and the xiphoid Posi 

tion of the child was determined as left ocaput an - - - . „ 

tenor The child was alive with a strong regular and rebound tenderness over jfeifurneys point 
heartbeat of 134 a minute There was direct and with some ngiditj nbite blood count was 18 ico 
rebound tenderness over the entice abdomen <s with 89 per cent polvmorphonuclears Diagnosis 
neciallv the right lower quadrant Moderate was made of acute gangrenous appendicitis with 
rie.ditv was found all over the right side of the ab thrombophlebitis and operation was performed 4 

dS™ Mint M««i ““"I WH 17 4 '” ■"■til po- »■»»•«“ iJo-sK 

S ioltmorphontittett d d.««c ».4 ■>( retro polpable if tke tjsht lo.ier q«odrt,i>l a J cBorn.v 
onirenoos ippeitdicitu ".th pjlepMebitij iittision ou m.de revealing marked loralired ad 
ff inSe She "as given 1000 eubieceotmelenof lie»>e and pnnilent penioniii, snmundmg a pn 
adnlioD before operation Opetaiiott "as giennna appendir Although pjlephlebitis had been 
“onrtlimign high McBuruev tiicision When the anspected no ettentive operation «as performed be 


With nausea and vomiting The pam shifted to the 
ngbt lower quadrant There was no history of any 
previous attacks On the day of admission patient 
had a severe shaking chiil which lasted about 10 
minutes Temperature on admission was 1004 
degrees pulse 100 respirations 26 He bad direct 
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cause of fear of spreading the virulent process 
throughout the abdomen The appendicial vem was, 
however, exposed as high as possible and ligated 
One Penrose drain was placed through a stab 
wound After operation he had a cough, productive 
of thick, tenacious mucus. It seemed to clear up 
within 3 or 4 days with medications On the fifth 
day he had a slight chill with temperature of 104 2 
degrees, and another on the tenth day. He was 
given large quantities of fluids by bi'podermoch’sis 
He continued to vomit in spite of duodenal suction 
drainage through a Levme tube His condition 
seemed poor. He began to cough and expectorate 
repeatedly He vomited intermittentli- There was 
but little drainage from the stab wound The u ound 
was healing well and seemed clean This general 
picture continued until the third week when he 
seemed to be gradually improving On the twentieth 
day after operation he had a severe shaking chiU 
with a temperature elevation to 105 o degrees The 
next day he received a transfusion of 500 cubic centi- 
meters of blood He seemed much weaker His 
vomitmg and abdominal pain returned He again 
had another chill 2 days later Secondary explora- 
tory operation was done on the twenty-fourth daj' 
through a long right rectus incision, revealing free, 
thin reddish fluid m the abdomen No pocket of pus 
was encountered All of the mesenteric glands were 
enlarged The pancreas and liver were enlarged 
On the dome of the right lobe of the liver, 3 hard 
nodules were palpable The ileocolic vessels were 
explored and opened They bled freely shownng 
there was no massive thrombosis Diagnosis was 
made of multiple liver abscesses He received a trans- 
fusion the next day together with intravenous fluids 
He continued to vomit -A Levine tube was again 
inserted He received another transfusion on ^farch 
second, and on the same dax' 6 hours after the trans- 
fusion he had another sex'ere chill, followed by an- 
other one on the next day Successive blood cul- 
tures taken at this time were negatEe X-rax"s of 
the chest were negative until .April 6, when the 
dome of the right diaphragm seemed raised He had 
been hanng chills on and off everx’ few days with few 
other signs in the abdomen except right upper quad- 
rant tenderness On .April g he was taken to the 
operating room again and the twelfth nb resected 
in the midaxillary line in order to drain a subphrenic 
abscess and a contiguous liver abscess Blood cul- 
tures remained negatix e throughout He continued 
to have chills. His condition did not improve He 
continued to appear weak and listless in spite of 
continued transfusions and other supportive meas- 
ures He vomited frequently He went downhill 
gradually and on .April 24, he died, Sr days after 
admission At autopsy there was found a slight 
ictenc tinge to the scleras Otherwise, the autopsy 
was essentially negatixe except for the abdomen 
The low er part of the abdomen contained straw col- 
ored fluid There w as a purulent plastic exudate of 
the lower abdomen. There were fresh adhesions of 
the superior surface of the liver to the diaphragm 


Small amount of purulent fluid was found ox^er the 
right lobe of the lix'er There was extensive plugging 
of the portal vein at the hilus of the lix-er with a 
purulent organized thrombus The left lobe of the 
lix’er was practicallx' free of abscesses. The right 
lobe of the lixxr xvas riddled with discrete confluent 
abscesses which contained crearny, thick, x'eUow, 
foul pus 

Case 10 L B., admitted to Presbytenan Hos- 
pital June 2, 1935; white male, 39 jears old; with a 
history of having chills and fexxr ex'erx* night for the 
past week but no s3Tnptoms during the dax- Pa- 
tient went to work during the dax-, at night he felt 
chijly and Ijad a chill. Sexxral nights prexdous he 
vomited. He had had no pain to speak of since the 
beginning of his illness On admission to the hos- 
pital he had a temperature of 101.4 degrees; pulse, 
88; respirations, 22 lYhite blood count was 10,000 
with 80 per cent polymorphonuclears On examina- 
tion he did not seem acutelj^ ill He was slightly de- 
hx'drated There was some tenderness in the right 
lower quadrant with moderated rigidity of the right 
rectus muscle -A kidnej' infection on the right side 
was considered as the probable diagnosis for the 
first 24 hours in the hospital because a urinarx- e.x- 
amination erroneously reported the presence of a 
large number of leucocx’tes After this possibilitx 
was ruled out by subsequent urinarx- examinations, 
operation was decided upon to determine whether 
the pathology- arose from the appendicial x-ein as 
was then suspected Operation was done xxith spinal 
anesthesia through a right rectus incision 5 inches 
long An appendix gangrenous at its tip was found. 
The mesenterx' of the appendix was edematous and 
contained hard, cord-like x'eins Palpation of the 
ascending ileocolic leaf of the mesenterx- rex-ealed an 
edematous, ecchx-motic mass extending upward, 
which was identified as the ileocohc x-ein. The 
mesenterx- of the ascendmg colon was separated bx- 
blunt dissection and the ileocolic x-ein was ligated 
high, about 6 inches abox-e the ileocecal x-alx-e The 
appendix was remox-ed, the stump inx-erted, and the 
abdomen was closed in lax-ers .A slix-er drain was 
placed under fascia At the time of operation his 
temperature was 104 o degrees Folloxving the opera- 
tion his temperature continued to be high For 43 
daj-s he continued to hax-e a spikmg temperature 
going to 106 o and 107.0 degrees following rapid and 
frequent chills which occurred sometimes txrice a 
daj-. He receix-ed intrax-enous fluids and multiple 
small blood transfusions The abdominal wound was 
weU healed His abdomen did not become dis- 
tended His chills later became more x-iolent in 
character, some lasting as long as 55 minutes He 
died 44 days after admission .Autopsx- rex ealed the 
abdominal cax-ity to contain a considerable amount 
of clear fluid, about 4 liters. There were a large 
number of adhesions between the intestines and the 
gall bladder In addition, there were pus pockets 
containing thick greenish pus on the right side of 
the abdomen The mesenterx- contained a large 
amount of pus in areas extending along the mesen- 
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tenc vessels There were abscesses along the portal 
vein The Jner ivas enlarged congested, and tie 
left Jobe was practically gone being replaced by a 
large abscess containing thick green pus The nght 
lobe contained small abscesses scattered thioughmt, 
apparently along the veins The spleen was tre 
tnendously enlarged, dark and soft 
Casf II \\ 1) admitted to Presbyterian IIos 
pital August 23 igys, white male 43 years old, 
complained of sudden pain in the epigastrium be 
ginning the day of admission Pam soon descended 
to tbe right lower quadrant Nausea followed and 
had persisted to admission About an hour before 
admission he had a chill Examination qn admisyon 
showed a well developed adult male apparently 
acutely ill and suffering pain in the lower abdomen 
There was direct and rebound tenderness over Me 
Burney s point Temperature was 101 4 degrees 
pulse 06 Adiagnosisofgangrenousappendicitiswith 
pylephlebitis was made Operation was done wilhm 
j hour after admission through a lower right rectus 
incision The appendix was brought into the wound 
The mesoappendix was ligated high above a throm 
bosed appendicial vein The appendix was removed 
in the usual manner no intra abdominal drainage 
Sliver dram was inserted under the faKia Patient 
was given intravenous fluids and sedatives Post 
operative course was unev entful \\ as discharged on 
the Cnelfth day after operation 
Case z 2 C M admitted to Newark City IIos 
pital October 13 1935 colored male 32 years old 
was placed on the medical service with a diagnosis 
of pyelitis Past history was essentially negative 
Present history states that he was out dnoLing to 
day s ago and came home drunk The next day while 
at work he had some slight abdominal pain which 
cleared up after an hour or so Ife continued at his 
work Auer leaving work he went to bed as he did 
not feel well That night his doctor ordered salts 
and cream of tartar for the patient Two days after 
the onset and soon after he took the cathartic tbe 
patient felt nauseated and vomited once He has 
also vomited once since then For the past 8 days 
be has been having chills about 2 a day He has 
been feeling feverish all this week Ife now has some 
pain and tenderness in the right upper quadrant 
On admission his temperature was 1030 degrees 
pulse 88 respirations 24 IVhite blood count was 
8900 with 82 per cent polymorptonuclears The 
urine showed a specific gravity of i 022 with trace of 
albumin Another specimen was positive for bite 
The sclera: looked slightly jaundiced The abdomen 
was divtended but no masses were palpabfe There 
was tenderness over the costal border in the right 
upper quadrant Diagnosis while on the medical 

servicewaspossiblepyelitis possible septicemia and 

possible typhoid fever Two days after admission 
the white blood count had risen to 13 200 with ^ 
per cent polymorphonuclears Four days after ad 
mission the medical service made a diagnosis of su^ 
diaphragmatic pleurisy with abscessed liver lie 
etiology being (1) mesenteric thrombosis (2) pvie 


phlebitis from acute appendicitis (3) ruptured 
gastric uJeer A surgical consultation was called 
and a diagnosis made of pylephlebitis secondary to 
acute appendicitis He was transferred to ihesutgi 
cal ward and on October 18 s days after admusiou 
was operated upon The abdomen was opened 
through a right rectus incision Tbe peritoneal 
cavity contained a moderate amount of free straw 
color^ fluid There was a great deal of edema of the 
mesentery and the mesenteric glands were palpable 
There was a mass consisting of appendix and omen 
turn m the right low er quadrant Tbe appendix was 
retrocecal It was removed with the cauteo and 
the stump was inverted with a purse string One 
inch from the base of the appendix along the ileo- 
colic vessels there was an abscess cavity containing 
foul smelling pus One joch proYiroal to this point 
and parallel with it was another abscess cavity Tbe 
ileocolic vein was ligated 3 inches from tbe appendix 
and ileocecal angle No thrombus was found at this 
point Two drains were placed through a stab 
wound into the right gutter and abscess cavities 
The wound was closed m layers Patient was given 
large amounts of fluids after operation He con 
tinued to have severe chiils and temperature shoot 
mg up to 105 0 degrees He went steadily downhill 
dying 2 days after operation and i week after ad 
mission to the hospital Autopsy revealed multiple 
liver abscesses suppurative 8bsces*es sJoeg the 
course of the ileocolic and portal vein with throm 
bosis of the portal vein at its entrance to the liver 
There was marked liver destruction by abscess 
formation 

Case 13 \\ S , admitted to Newark City Hos 
pital October 26 193s 25 yeas old white male 
assigned to the Surgical Service with complaint of 
abdominal pain which had started 2 days previously 
and which had begun with cramps around the um 
bilicus Patient had vomited nine times since the 
onset The pain shifted to the right lower quadrant 
There had been Joss of appetite and the bowels had 
become irregular On dav of admission in the morn 
ing be bad a chill The day tbe pam began he took a 
strong cathartic and an enema Temperature on 
admission was 103 6 degrees pulse 120 respira 
tions 20 A diagnosis was made of a ruptured ap 
pendix The abdomen was rigid throughout with 
direct and rebound tenderness more in the right 
lower quadrant Patient was operated upon 4 hours 
after admission through a hfcBurney incision The 
peritoneum was opened and revealed pus in the ab- 
domen A ruptured gangrenous appendix was found 
covered with omentum and fibrin A thrombus could 
be palpated in the appendicial me«entery The 
appendicial vein was ligated high above the throm 
bus The appendix was removed and the stump in 
verted Two Penrose drams were placed through a 
Stab wound The abdomen was closed in lavers with 
dips in the skin The postoperative course was un 
eventful except for profuse purulent drainage from 
the xeound the temperature dropping to norma] 
after the first week 



73 


HAWKES; THROMBOPHLEBITIS OF THE APPENDICIAL VEIN 


Case 14 H S , white male, aged 63 years, was 
admitted to the Presbyterian Hospital on January 
7, 1936, with a history of ha\Tng had an attack of 
loner right quadrant pain 4 days before admission. 
He was nauseated and vomited Two days after it 
started he took a cathartic. For the past 2 days the 
pain has been more severe and has remained in the 
right side He has been unable to eat There is no 
history of a chill On admission he had a tempera- 
ture of 102 4 degrees, pulse, 80, respirations, 28 He 
was dehydrated, not m any apparent acute distress 
at present or complaining of severe pain in the right 
side Examination was essentially negative except 
for the abdomen which was soft except in the right 
side where there w as direct and rebound tenderness 
and also a small palpable mass in the right lower 
quadrant A pre-operative diagnosis was made of 
acute appendicitis with thrombophlebitis Opera- 
tion was performed through a low er right rectus m- 
cision I hour after admission, and revealed a gan- 
grenous appendix which was perforated at its base 
The appendix was removed and the stump was not 
inverted The abdomen contained thick purulent 
fluid which w as aspirated -Two Penrose drains were 
inserted and brought out through a stab wound The 
wound was closed in layers, leaving one sliver dram 
under the fascia The patient apparently made an 
uneventful recovery for the first 17 days The 
wound drained a great deal of thick pus On the 
eighteenth day one Penrose drain was removed and 
approximately 12 hours later he had a severe, shak- 
ing chill He was apparently comfortable and with- 
out complaint until the chiU occuned The tem- 
perature rose to 102 o degrees Patient vomited 
after the chill He had another chill that evening 
lasting 30 minutes with a temperature of 103 o 
degrees On the twenty-third day after operation 
another Penrose dram was removed, it was followed 
m 7 hours by another severe chill lasting 20 mmutes 
He complained of feehng chilly the next day and 
the following day he had another severe chill. The 
next 6 days he had successn e chills with tempera- 
ture rises up to 105 o degrees On February' 8, 32 
days after his appendectomy, he was again operated 
upon and a ligation of the ileocohc vem about 4 
inches above the ileocecal valve was performed 
through a right rectus incision opposite the umbih- 
cus Duration of the operation was 45 mmutes 
Exploration of the abdominal cavity was not done 
The ileocohc vem on section bled freely' For 2 days 
after the vein ligation the patient’s temperature re- 
mained normal On the third day after this opera- 
tion he had three sex ere chills and until the date of 
his death, 45 days after the original operation, he 
had at least one chill and high temperature rise 
each day' Blood cultures on sex'eral occasions 
showed a growth of non-hemolytic streptococci 
.■\utopsy' showed a liver with one large abscess and 
sex eral small abscesses, along the course of the portal 
vem there w ere small abscesses w ith a large thrombus 
almost filling the portal x’ein. The area of ligation 
xxus explored and distal to the point of ligation the 


small x'eins were found thrombosed, but the intptine 
in this area was not affected by this interruption of 
the blood supply. There were multiple small ab- 
scesses also m the lungs. 

Case 15. W. T , white male, age 43 years, was 
admitted to St Mary’s Hospital, Orange, June 28, 
1936, with a history' of hax'ing been awakened from 
his sleep early on the morning of admission xvith 
sex'ere abdommal discomfort The pam w as reliex'ed 
after defecation only' to return in several hours The 
pain remained generalized in the abdomen most of 
the day'. Toxvard evening it centered in the right 
lower quadrant Just prexdous to admission patient 
had a shaking chill foUoxxed by another after ad- 
mission On admission patient’s temperature was 
102 o degrees, pulse, 98, respirations, 20 Physical 
examination was essentially negatix-e except for a 
moderately rigid abdomen xvith considerable re- 
bound tenderness The pre-operative diagnosis was 
acute appendicitis with thrombophlebitis. He was 
operated upon 5 hours after admission, by' Dr A. J. 
Ganley, through a McBurney incision A gangrenous 
appendix was found. No free abdominal fluid was 
present The appendix was removed, the mesentery 
of the appendix was ligated high, and the abdomen 
was closed without drainage, one slix-er drain being 
placed under the fasaa The temperature fell to 
100 o degrees on the first day after operation and re- 
mamed normal after the fourth day. He made a 
completely uneventful recovery except for catarrhal 
conjunctivitis, to be discharged from the hospital 
on the eleventh day' after operation. Microscopic 
pathological examination report reads. “The mucosa 
of the appendix is necrotic and purulent Scattered 
throughout the edematous walls are polymorpho- 
nuclears On the external surface is noted fibrino- 
purulent exudate. The meso-appendix shows clots 
within the lumen of the blood X'essels.’’ 

Case 16 F. M , white female, age 40 years, was 
admitted to the Presbyterian Hospital on October 
II, 1936, with a history' of abdominal pain which has 
been generalized for the past 36 hours. She has felt 
nauseated but did not X’omit until the day of admis- 
sion The mormng of admission the pain locabzed 
in the lower right side and she had a severe, shaking 
chill which lasted sex'eral minutes. Examination on 
admission revealed tenderness and rigidity all ox-er 
the lower abdomen with rebound tenderness on the 
right Side Temperature was 100 2 degrees; pulse, 
100; respirations, 20 She was operated upon soon 
after admission through a loxxer right rectus incision , 
an acutely swollen appendix, whi^ was gangrenous, 
was found There was no free fluid in the peritoneal 
caxuty When the mesoappendix was separated 
practically no bleeding occurred The x-eins in the 
mesoappendix were found thrombosed and were 
ligated high behind the ileocecal valx e. Two Penrose 
drams were inserted through a stab wound; the 
inasion was dosed m layers. Large amounts of 
thick purulent fluid drained from the wounds The 
patient made a continuous progressive recoverx. 
Her temperature was normal on the eighth day after 
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Case 3 J F , admitted to Newark Citv Hos 


furamoapate 

bills bhe was discharped from the hospital on the 
twentv first day after operation Drairafie had 
stopped and her general condition was very good 

iRESUMPXrVE CASES 

Case i A L , admitted to Newark City Hospital 
August 10 ig 7 f white female atedjayeara com 
pjamed of neaiaess for j di\& with pam ,n the hack 
and general malaise Three daj s ago she had a chill 
she felt feierish and began to have pam across the 
lower abdomen 1 he pam soon radiated more to 
the right side Ui both upper and lower (juadranis 
Several houn hter she btd a vomiting attack and 
has had several since then Icmperatute on admis 
Sion was ro< 6 degrees pulse no respirations 44 
I jamination re\ealed that the abdomen was every 
where rigid, more on the right side with direct and 
rebound tenderness fso masses were noted Uhife 
blood count was i6,ioo with 87 per cent pol^mor 
phonudears Diagnosis was made of an acute sur 
gicalahdomcn with peritonitis secondary to an acute 
appendiT Operation was performed 4 hours after 
admission through a right rectus memon tree 
purulent fluid v^ as found in the region of tbe appeo 
diE which was thick and acutely inflamed Fbe 
appendiT naa removed Two drams were inserted 
through a stab wound and 4 sliver drains under 
fascia She made a good surgical recovery from the 
operation, but she developed a chest complication 
with a cough and an area of apparent consolidation 
at (he right base This cleared up slowly and she 
appeared to have an area oi unresolved pneumonia 
After prolonged test m bed tbe right chest cleared 
and patient was discharged from the hospital 00 the 
forty fifth da} after operation 
Case 2 W E admitted to Newark Cit> Hos 
piCal October la 1927 white male 10 years old 
with a history of generalized abdominal pain which 
radiated to the right lower quadrant, lor 3 days Tbe 
pain has persisted he vomited 4nd was given ca 
thartic day after pain started The nest day he bad 
3 chill He has bad earaches for the pas! several 
weeks with discharging ears lor several days On 
admission the abdomen was very rigid board like 
with direct and rebound tenderness throughout 
Temperature on admission was xoi 0 degrees pulse 
tio respirations 36 The white blood count was 
12600 with 86 per cent polymorpbonuclears I>iag 
nosis was made of ruptured appendix with acute 
otitis media Operation was performed 4 hours after 
admission through a right rectus innsion \ mod 
erate amount of free green purulent fluid was found 
The appendir was gangrenous Tht appendix was 
removed in the usual manner the stump buried 
and 2 lenro'e drams were inserted through a stab 
wound with sliver drams under the fascia After 
operation the child continued to improve The eai 
condition cleared up with irrigations Patient made 
a smooth ccnUiiuous recovery to be di!>cbargcd on 
tbe twenty sixth day 


piUi January 2, 1929 whitemale 28yearsold com 
plained of pam and vomitmg almost continuously 
for the past 2 days Pain at first was generakred 
but now IS confined to the right lower quad’aaf 
Yesterday he had a profuse sweat followed bv a 
IS minute shaking chill He has felt severely pros 
trated Temperature on admission was loto de 
grees, pul&e 86 respirations 26 While blood count 
waj 16,900 with 89 per cent polymorphonuclears 
A diagnosis of acute gangrenous appendicitis with 
pylephlebitis was made Exatouialion revealed 
marked rigidity of the abdomen, extreme tenderness 
thrcnighout but most marked m tbe right lower 
quadrant Operation was done 2 hours after ad 
mission through a McBurnev incision and revealed 
free fluid The appendix was retrocecal and necrotic 
throughout The terminal ileum and cecum snx 
rounding the appendix also showed signs of healing 
necrosis with marked edema The appeadut wss 
removed the stumpinverted, and thtnvtsoapp»ndit 
ligated high Two stab wound drains one to tbe 
pelvis and one to the right witer were used Intra 
venous and subcutaneous fluids were given for the 
first 4 days Foul thick pus ended fcotn the wound 
for 2 weeks Tatient s course was stormv, with fee 
quent vomiting and biccougWg and signs of local 
ired pentooiJis Patient was discharged /win tbe 
bospiul on tbe nineteenth dav after operat on m 
good condition tbe wound being healed 
Case 4 JJ admitted to Newark City ffospiCal, 
Marches 1030 white female 16 yean old, com 
plained of being seiied nith pain in tbe epigastrium 
Two days before admiisiou tbe pain became more 
severe and was accompanied by vomiting The day 
before admission he had several chills Eaamma 
tion shoved a veil developed well nourished giH 
acutely ill with general abdominal tenderness Tern 
petatute on admis m was toi 2 degrees pulse na 
respirations o The abdomen was rigid with re 
bound tendertv" scspeciallv in the right lower quad 
rant There were no masses and no obliteration of 
liver dullness The diagnosis on admission was 
possible biltarv colic with possible pancreatitis 
blood count was 8poo with 81 per cent polymor 
phonudears The urine wAs negative laiientwas 
operated upon 8 hours after admission A lower 
m dUne \nci on wis made and revealed the perito- 
neal cavity full of buff colored pus 1 he appendix 
was removed after ligation of the base Ileostomy 
was performed Three roll rubber drains were placed 
in the abdomen The postoperative course was 
stormy witb the development of jaundice On the 
second dav the patient in spite of all measures de 
veloped considerable distention and vomiting due 
pr^bl/ to pentonitis There was profuse dramjge 
from the wound on ninth day Fecal drainage from 
wound developed and a definite fecal fistula was 
established On the same day bleeding from the 
wound began clots of blood appeared from under 
dressing bat no specific Weeding point could iw 
found Fatenls course continued downhill tbe 
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pulse became more rapid and thready, and she died 
on eleventh day after operation Fmal diagnosis 
was ruptured appendix with p> lephlebitis, general- 
ized peritonitis 

Case s J M , admitted to New ark City Hospital 
January 4, 1031, 39 year old colored longshoreman, 
complained of severe abdominal pain around um- 
bilicus which had been present for past week No 
nausea or vomiting occurred Several hours before 
admission patient had a chill He has had a high 
fever during past week, Evamination showed an 
undernourished colored male complaining of severe 
pain in the abdomen and haxung definite chill at 
time of examination Temperature was 101 4 de- 
grees, pulse, g6, respirations, 34 The abdomen was 
markedly rigid especially on the right side, with re- 
bound tenderness A diagnosis was made of rup- 
tured appendix Operation was performed i hour 
after admission through a lower right rectus incision. 
Fluid and free pus were noted in the abdominal 
cavity. A rubber drain was inserted The appendix 
was not remo\ ed Patient’s temperature contmued 
high The pulse was weak, rapid, and irregular. 
Fluids were given freely intravenously. A post- 
operative chiU occurred on third and fourth days 
Patient succumbed on fifth day from acute sup- 
purative appendiatis with localized abscess and 
pylephlebitis of appendicial vein No autopsy was 
obtained. 

Case 6 EG, admitted to the Newark City Hos- 
pital October 2, 1935, white male, 26 years old; 
gave a history of pain m the right lower quadrant 
since previous afternoon He had vomited that 
night and several times the morning of admission. 
He has been nauseated contmuously There was a 
history of a similar prenous attack m April Pa- 
tient had a chiU the previous evening and another 
chill immediatel) after admission Temperature on 
admission was 104 S degrees, pulse, 124, and respira- 
tions, 26 Exammation showed direct and rebound 
tenderness all over the lower abdomen, with some 
rigidity No masses were palpable White blood 
count before operation was 21,250 with 94 per cent 
pohunorphonuctears A diagnosis w as made of acute 
gangrenous appendicitis with thrombophlebitis 
He was operated upon S hours after admission by 
Dr C Jlac Arthur Operative note reads “Low 
right rectus incision, rectus muscle pushed aside 
medially and peritoneum was opened at its lateral 
border -Appendix was found gangrenous, firmlj 
adherent, firmly surrounded by fresh adhesions. The 
ileocolic vem and its tributanes were opened and 
examined for the presence of thrombi All appeared 
normal The ileocolic vein was ligated about 4 
inches above the ileocecal valve .Appendix was 
then freed with difficulty and removed Stump in- 
verted -Abdomen closed in lajers Two sliver 
drains under fascia.” Fluids were given intra- 
venously after operation AVithin 24 hours the 
temperature fell to 100 o degrees He made an un- 
eventful recoverv’ except for svmptoms of acute 
bronchitis, a few fine rales being found at both bases 


Patient was discharged on the twenty-first day after 
operation 

Case 7 J T , white male, age 42 years, was ad- 
mitted to St James Hospital on October 13, 1936, 
with a historj' of havmg had a dull ache in the right 
side of the abdomen for the past week. The day 
before admission the pain became severe, he vomited 
once He took a cathartic and an enema, and treated 
himself with moderate amounts of whisky for the 
pain. The night before admission he had a chill 
lasting several mmutes On examination there was 
found slight rigidity in the right lower quadrant. 
A soft mass was noted in the right side which was 
acutely tender, with rebound tenderness Tempera- 
ture was 101 4 degrees; pulse, 98, respirations, 24. 
He was operated upon i hour after admission, 
through a IMcBumey incision A gangrenous ap- 
pendix was found wrapped up m omentum. The 
appendix was removed, the stump was inverted, and 
the mesoappendix was ligated high One Penrose 
drain was placed in the pelvis through a stab wound 
The patient had no further chills. He had a stormy 
course for 12 days with temperature rangmg up to 
103 o degrees The temperature was probably due 
to an acute bronchitis with patchy pneumonia. 
After the twelfth day his temperature remained 
normal He was discharged on the twenty-first day 
after operation. 

Case 8. H D , admitted to Newark City Hos- 
pital May 10, 1936, white female, 40 years old, with 
a history of pain in the right lower quadrant for 2 
days before admission She vomited several times 
after taking a laxative The d3> previous to admis- 
sion she had several shaking chills with fever She 
contmued to vomit The abdominal pain became 
more generalized. She had eaten verj' little since 
becommg sick. On admission the temperature was 
102 o degrees, pulse, no, respirations, 28 E.xami- 
nation of the abdomen revealed marked generalized 
rigidity and tenderness which was more marked in 
the right lower quadrant The urine was negative. 
A diagnosis was made of a ruptured appendix with 
thrombophlebitis of the appendiaal vem Operation 
was performed under spmal anesthesia through a 
right rectus masion 3 hours after admission. AATien 
the peritoneum was opened free purulent fluid 
welled up The mtestmes were packed away with 
rubber covered sponges, and the deocohc vein was 
ligated above its bifurcation about 4 inches awav" 
from the ileocecal junction It was easily identified, 
and bled freely at the point of ligation No thrombus 
was seen. The appendix was then sought and was 
found to be ruptured and separated from the cecum 
at its base, Ivung free in the peritoneal cavitj. It 
was removed after h'gation of the mesenterv- The 
stump could not be inverted, but was tied’ Three 
Penrose drains were inserted through a stab wound, 
one in the peivns and two in the right gutter. The 
abdomen was closed in lav’ers with sliver drains un- 
der the fascia Duodenal suction drainage was 
started as soon as patient reacted She was given 
large amounts of fluids intravenously daily. She 
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V as desperately ill from ibe onset, she was irrational 
and cemtcomatose a good part o{ th^' lim« Ab 
dominal distention couid not be controlled b> an> 
measures Her temperature never fell below Us 
pre operatne level and spiheJ well above ttot level 
each da} She died 7 davs after operattoo with a 
generalized peritonitis No autop-v was obtained 
She had no chills after opprttion 

STODl OF CASES 

Although the number of cases in this senes 
IS small. It IS the largest to be presented thus 
far tn which the same principles of treatment 
ha\e been applied, and ma> be summarized 
as follows 

Age, sex, race A recent study of i 463 con 
secutive cases of appendiatis made at the 
Newark City Hospital (a?) ma> be used for 
statistical comparison In this large s<*nes 0/ 
cases covering all types 0/ appcndxaUs, Sr 
per cent of the total occurred lietweeti the 
agts of 10 and 40 The average age m the 
present series is within approximately (he 
same range The ratio of colored to white is 
sUo found to be the same, approximately t 
to 11 In the large senes the sex ratio of male 
to female was found to be approximately 
equal, whereas in this group the ratio was 
3 to I in favor of males It will thus be seen 
that, unlike the ratio existing in all t>'pes of 
appendicitis, the condition under discussion 
is more frequent in men than m women 
Bo}d states that acute fulminaCuig appendi 
atis IS twnce as common in the male as in the 
female IVhen the set inadence of acute 
cases in the large senes i» studied alone, the 
di&tase is found to be twice as conjtnon in men 
as in women (a?) concurring with Boyd 
Even then, the ratio is not as high as the 3 to i 
ratio found in the 3^ acute cases outlined in 
this paper 

Symptoms The symptoms in these cases 
were those of acute appendicitis with ab 
donunal pain which was either generalized or 
localized in the nght lower quadrant and was 
associated mth nausea and vomiting The 
length of time between the beginning of 
sj-mptoms and the tune of admission to the 
hospital was longer m this group of ciset. 
probably because of the chill which confused 
the usual dintcal picture of acute appendi 
atis and prevented earlier admission of the 


patient to the hospital and thus delayed op- 
eration The average duration 0/ symptoms 
m the patients who died was 5 5 da\s before 
operatu e interference Four of these patients 
presented symptoms for i week or longer 
There is thus a definite relationship between 
the duration of symptoms and mortali'v 
None of the patients presented obvious com 
plications before operation vnth the exception 
of la oneof rrbom pregnancy was adisnced 
(18), the other jaundiced 
Ota^nosts On reaching the surgical service 
of the hospital, the diagnosis of acute ap 
pendiatis with pylephlebitis was made m 18 
cases and immediate operations were per 
formed Of the 6 remaining, the diagnosis of 
acute appendiatis was made m 4, while im 
mediate operation for acute pancreatitis wa 
proposed in i ol the others The sixth case 
was that of a patient who was m the medical 
service for 5 days under a different diagnosis 
until a surgic^ consultation was called 
Tbe^e facts are uted in order to show that if 
the clinical entity now in question is kept in 
mind, that is to say, the signs of acute ap 
perdiotis with a chill, the correct diagnosis 
1$ not difficult It IS on)} when the is 
interpreted erroneously that delay occurs or 
the wrong diagnosis is made 
Cmpltcalions The m..jn corcphcations 
found in this senes were pentomtis local or 
general and Iiv er abscess Of those that de 
veloped a liver abscess, 6 in number all died 
In 4 patients an upper respiratory infection 
developed, and one patient died although the 
respiratory condition was not the immediate 
cause of death Case 14 of the prov ed group 
deserves speaal recognition in that there was 
no pre operativ e chill and in that the appendix 
was removed mthout the presence of tnrom 
bosed veins being noted The appendix how 
ever, was gangrenous This man was without 
symptoms ol pvlephlebitis for 17 days after 
operation and was apparently well on thewav 
to te«3verj, when one of the Tenrose drams 
vas moved hollowing the moving of the 
dram he suffered a chill and when anolner 
Penrose dram was moved 0 days later again 
there were chills The termination was fatal, 
and liver abscesses were found at necropsy 
ft a thought that the drams must have been 
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contiguous to small thrombosed venous radi- 
cles and that the trauma caused by moving 
them dislodged small emboli from -within these 
veins 

Hospitalization In those patients -w’ho re- 
covered, the stay in the hospital vas found 
to be that of the average case of uncomplicated 
fulminating appendicitis. In most of the fatal 
cases the patients remained alive for many days 
after operation This is not vmusual in cases of 
this nature They live for many days after 
operation has been performed, but once the 
pathology is established they resist aU at- 
tempts at cure. 

Blood cidtures. Although there -were 8 
deaths in the series here reported, and al- 
though in most instances necropsy revealed 
multiple abscesses of the liver, it is to be noted 
that, although blood cultures -w^ere taken in all 
of them, a positive result was obtained in 
only one (Case 14), and then late in the dis- 
ease. The liver apparently acts as a sieve, 
straining the emboli into its capillary bed. 
The infected emboli then produce abscesses, 
but there is no contamination of the general 
stream until one or more of the abscesses 
breaks into the circulation This fact is im- 
portant since undue weight may be attached 
to negative blood cultures In the light of this 
experience, it has been decided that, in future, 
a culture of blood from the interrupted ileo- 
colic vein will be taken at the time of opera- 
tion for study in comparison ndth systemic 
blood taken at the same time. 

Type of appendicitis. The operative records 
in 22 of the 24 cases state that the appendix 
was gangrenous. In 8 of the 22 cases it was 
also ruptured In the 2 remaining appendices, 
in I a diagnosis of suppurative appendidtis 
was made and the other was described as 
“thick and acutely inflamed.” 

Mortality There were 8 deaths in the group 
of cases here collected, a mortality of 33 per 
cent This figure is above the average rate 
reported from many large clinics dealing ndth 
ruptured or gangrenous appendices There is 
undoubtedly a relationship between the dura- 
tion of sjunptoms and death, and it is probable 
that the mortahty rate can be lowered if the 
disease is recognized by the physician who first 
sees the patient. 


There are at least two ways in which the 
factor of delay affects the outcome unfavor- 
ably. First, the probability of embolism in- 
creases with time. Second, advanced peri- 
tonitis makes identification of the site of the 
thrombus and ligation of the affected vein 
difficult, if not impossible. Thus, in the 16 
proved cases, 5 of the patients died In 4 of 
these (Cases 2, 10, 12, 14), the diagnosis was 
not made until from 4 days to 3 weeks after 
the onset of symptoms; in the fifth case 
(Case 9) no satisfactory ligation could be done 
because of peritonitis Of the ir cases in 
which the patients sur\dved, 1 case (Case i) 
was delayed and 10 were recognized earl}’- but 
ligation was satisfactorily performed in all 

STTiDI-VRY AJsT) CONCLUSIONS 

1. The occurrence of a chill and t}’pical 
symptoms of acute appendicitis point to a 
complicating thrombophlebitis of the appendi- 
dal vein. 

2. A study is presented of appendicitis 
complicated by thrombophlebitis of the ap- 
pendicial vein, with a report of 16 proved and 
8 presumptive cases 

3. The treatment consists in ligation of the 
ileocolic vein above the thrombus before ap- 
pendectomy is performed. 

4 Unless the condition is treated early and '■ 
the ileocobc vein ligated, emboli maj* occur, 
causing either pylephlebitis or liver abscesses. 

5. It is believed that early recognition and 
proper treatment of this of appendicitis 
may contribute to lowering the mortalit}" rate 
of appendicitis as a whole. 

I should like to express my appreciation to Dr E Zeh 
Hawkes and Dr Royal .-I Schaaf for their stimulation and 
counsel m preparing this paper, and for permission to re- 
port some of these cases 
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was desperately ilj from the onset she was ircattaoal 
and semicomatose a good part of the tiM** Ab 
dom/nal distention could not be controlled bj any 
measures Her temperature never fell below its 
pre-operative level and spiked well above that level 
each day She died 7 davs after operation nilh a 
generalised peritonitis No autopsj was obtained 
She had no chills after operation 

STTOY OF CA«:ES 

Although the number of cases in this series 
IS small, It IS the largest to be presented thus 
far in which ihe same principles 0/ treatment 
have been applied, and may be summarized 
as follows 

Age, ser, rate A recent study of j 463 con- 
secutive cases of appendiatis made at the 
Newark City Hospital (37) may be used for 
statistK-dl comparison In this large senes of 
cases covering all types of appendaitis, 8 j 
per cent of the total occurred between the 
ages of 10 and 40 The average age in the 
present senes is within approximately the 
same range The ratio of colored to white is 
also found to be the same, approximately i 
to II In the large senes the ser ratio of male 
to female was found to be approximately 
equal, vhereas m this group the ratio was 
3 to I in favor of males It will thus be seen 
that, unlike the ratio existing in all types of 
appendicitis, the condition under discussion 
13 more frequent in men than in women 
Bojd states that acute fulminating appendi 
citis IS twice as common in the male as in the 
female ttTien the sex inadence of acute 
cases in the large senes is studied alone, the 
disease is found to be twice as comtnoB m men 
as in women (27;, concurring with Boyd 
Cv en then, the ratio is not as high as the 3 to i 
ratio found la the 24 acute cases outlined in 
this paper 

Symptoms The synaploms in these cases 
were those of acute appendicitis voth ab- 
dominal pam which was either generalized or 
localized tn the right lower quadrant and was 
a'isoaated with nausea and vomiting The 
length of time between the beginning of 
symptoms and the time of admission to the 
hospital was longer in this group of cases 
probably because of the chill which confused 
the usual clinical picture of acute appendi 
atis and prevented earlier admission of the 


patient to the hospital and thus delayed op 
eration The average duration of symptoms 
m the patients who died was 5 5 days before 
operative interference Four of these patients 
presented symptoms for i week or longer 
There is thus a definite relationship between 
the duration of symiptoms and mortahtv 
None of the patients presented obvious tom 
plications before operation with the exception 
of 2, m one of whom pregnancy was advanced 
(18), the other jaundiced 
Diagnosis On reaching the surgical service 
of the hospital, the diagnosis of acute ap 
pendiatib with pylephlebitis was made in t8 
cases and immediate operations were per 
formed Of the 6 remaining, the diagnosis of 
acute appendicitis was made in 4 while im 
mediate operation for acute pancreatitb was 
proposed jn i of the others The suth case 
was that of a patient who was in the medical 
service for 5 days under a different diagnosis 
until a surgical consultation was called 
These facts are cited in order to show that, if 
the clinical entity now m question is kept in 
mind, that is to say, (be signs of acute ap 
pendicitib with a cMI, the correct diagnosis 
» not di/ficuJl It 15 only when the ciull is 
interpreted erroneously that delay occurs m 
the wrong diagnosis is made 
Campltealtons The mam complications 
found m this senes were peritonitis, local or 
general, and liver abscess Of those that de 
vcloped a liver abscess, 6 in number, all died 
In 4 patients an upper respiratory infection 
developed, and one patient died although the 
respiratory condition was not the immediate 
cause of death Case 14 of the proved group 
deseives speaal recognition in that there was 
uo pre opera tiv e thill and in that the appendix 
was removed without the presence of throm 
bosed veins being noted The appendix how 
ever, was gangrenous This man was without 
Symptoms of pylephlebitis for 17 days after 
operation and was apparently well on the way 
to recovery when one of the Penrose drains 
was moved Following the moving of the 
drain he suffered a chill and when another 
Penrose dram was moved 6 davs later again 
there were chiUa The termination was fatal 
and liver abscesses were found at necropsv 
It IS thought that the drains must have been 



THE CONSERVATIVE TREATMENT OF 
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A CRITICAL sur\-ey of the medical and 
surgical management of gall-bladder 
disease leads to the inemtable con- 
clusion that present daj-^ therapy is 
madequate. From the surgeon’s point of \iew, 
the consensus is that if there is any emdence 
of pathological changes in the gall bladder, the 
structure should be immediately removed. 
From the internist's point of view, the use of 
the low fat, low cholesterol diet in conjunction 
vdth catharsis comprises the average concep- 
tion of the medical management of gall-blad- 
der disease and has remained unchanged as 
the treatment of choice for the past three or 
four decades. 

We do not concur with either of these gen- 
erally accepted ideas of gall-bladder manage- 
ment Cholecystectomy, which for two dec- 
ades has been the most popular form of surgi- 
cal treatment, is not always indicated when 
surgery is performed, neither has it relieved 
the symptoms in a reasonable proportion of 
the cases in which it is used. Cholecj'stos- 
tomy has a more definite place in gall-bladder 
surgery than recent surgical trends would in- 
dicate. The fact that roentgenologically func- 
tioning gaU bladders can be demonstrated 
after surgical drainage has apparently been 
totally disregarded A great majority of pa- 
tients with low grade nght upper quadrant 
symptoms can be as completely or more com- 
pletely relieved by proper medical manage- 
ment than by surgerjn The inadequacy of the 
present popular medical management of gall- 
bladder disease accounts for the dominance 
of surgical treatment Medical management, 
however, based upon the physiological prin- 
ciples of the biliaiy" tract will relieve symp- 
toms and can restore to normal roentgeno- 
logical functioning, gall bladders w'hich gave 

From the Departmeuts o[ Mediate and Surget> Xorth- 
western UniNcrsity Medical School and St. Luke’s. Hospital, 
Chicago 


M.S , Chicago, Illinois 

pathological findings on previous examina- 
tion. 

The objective of the present study is to 
correlate conseiwative surgical ideas with 
medical opinion guided by recent advances 
in the knowledge of the physioiogj' of the 
biliarj" tract In our opinion management 
of biliary tract disease can never be desig- 
nated as solely surgical or entirety medical. 
We believe that there is much to be gained in 
the knowledge of the disease by the co-opera- 
tion of clinicians who of necessity see the pa- 
tients from different points of \dew. 

As one of the chief factors concerned in the 
production of upper abdominal distress, the 
pathological gall bladder is of great signifi- 
cance In a series of 850 patients seen in the 
gastro-intestinal clinic of the St. Luke’s Hos- 
pital Out-Patient Department over a 5 j-ear 
period, the gall bladder was found to be the 
causative agent in the majority of cases. The 
results obtained in this clinic on the incidence 
of pathological changes in the gall bladder in 
cases of distress referable to the gastro-mtes- 
tinal tract compare favorably with statisti- 
cal studies by Da'vis and Vander Hoof, Blade- 
ford and Droger, and Foster, on over 7,000 
patients. Table I shows the results of our 
findings 


TABLE I — ^DIAGNOSES IN' PATIENTS COilPLAIN- 
ING OF UPPER .ABDOMEs.Ai DISTRESS — S50 
CASES 


Diagnosis* | 

1 Cases 

1 Pcrce-'t 

Gall-bladder disease 

; =39 

=Si 

Fucctioiial nervoasness 

1 S 3 

21 6 

Gastroduodenal ulceration 

16a 

19 S 

Systcauc causes I 

1 

6 2 

Neoplasms i 

i 

4-3 

ilisceHaneoUi-reSex latfctiual, appendir, 
amebiasis, ulceramc colitis, etc. 

1 1 

1 171 

20 0 


OH object.t\c owdtr.ce 


79 



78 
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flow. Magnesium sulphate has been em- 
ployed as a cholagogue for many years be- 
cause of its action in rela.xing the sphincter of 
Oddi. It is difficult, however, to correlate the 
rationale of the popular low fat low choles- 
terol dietarjf and magnesium sulphate therapy. 

If stasis is to be overcome, then the most 
physiological method of inducing evacuation 
of the gall bladder — the presence of fat in the 
duodenum — ^is totally disregarded. A low fat 
diet places the gall bladder at rest, whereas 
magnesium sulphate achieves a directl}’’ an- 
tagonistic action We fail to see the logic in 
abandoning a phj’^siological method of induc- 
ing gall-bladder emptying and substituting 
an artificial mechanism. Furthermore, ac- 
cording to l\y (27), the consensus is that 
magnesium sulphate is not as effective as egg 
yolk and cream or as ohve oil and oleic acid 
Although a large percentage of patients 
uith diseased gall bladders are chronically 
constipated and magnesium sulphate does 
have a cathartic action, the end-result of its 
continued use is generally the development 
of a highly irritable bowel nnth accompanying 
reflex pylorospasm to add to the original com- 
plaints referable to the gall bladder MTien 
this latter syndrome is produced in a patient 
with h^^jeractive xnsceral reflexes, the produc- 
tion of a gall-bladder dyskinesia often fol- 
lows 

The second inconsistency in this form of 
gall-bladder management is the limitation of 
foods liigh in cholesterol. We have been un- 
able to find any conclusive e\ndence that 
there is any hypercholesteremia in patients 
with cholelithiasis Mffiitaker, quoting Fow- 
weather and Collinson, states that hyper- 
cholesterenua is the most significant aberra- 
tion of the blood in cholelithiasis, a relation 
between the two conditions haxfing been often 
observed in patients Andrews (15) in a series 
of 250 patients ivith gall stones made studies 
of the blood levels of cholesterol and found no 
correlation Campbell has likewise shown 
that the average patient with gall stones has a 
normal level of blood cholesterol In recent 
months we have run blood cholesterol de- 
terminations routinely on patients under our 
obsen^ation for gall-bladder disease Eleva- 
tions of the blood cholesterol have been found 


only in those patients who have a clinically 
demonstrable hypothymoidism or who have 
or just have had obstructive jaundice 

WTiitaker has also attadied undue sig- 
nificance to the experimental feeding of diets 
high in cholesterol to laboratory' animals. 
Quoting Hansen and Dewey, he states that 
overfeeding with lipids, or intraperitoneal in- 
jections of cholesterol emulsions, can produce 
an increase of cholesterol in the blood as well 
as masses resembling gall stones in the bile. 
Studies by’’ Fox, Gardner and Gainsborough, 
McMaster and Ehnan, Andrews and Dostal 
(i), Jones, and others do not support these 
findmgs, and on the contrary definitely indi- 
cate that cholesterol in the diet has no relation 
to either the blood or bile levels Further 
studies by Andrews in humans show that 
there is no correlation. 

The factors of primary' infection and re- 
infection in producing the pathological gall- 
bladder have long formed the basis of treat- 
ment in many proposed forms of manage- 
ments. Salicydates, hexamines, and other 
substances have been employed, as gall-blad- 
der “disinfectants.” Besides the irritating 
effect of these substances, especially the 
salicydates, upon the stomach outlet, it does 
not appear that infection plays an especially' 
significant part From their investigations of 
gall bladders removed at operation, Andrews 
and Henry' (2) conclude that infection is only' 
a secondary' factor, mechanical factors being 
primary' Similar obserx'ations "with conclu- 
sions that cultures of bile or tissue from dif- 
ferent portions of the biliary tract are sterile 
in a considerable proportion of cases have 
been reported by' Rehfuss and Nelson (40), 
Hanssen and Yurexdch, and others. In this 
connection, one of us (H. E. M.) has cultured 
all bile drained from gall bladders at opera- 
tion and in 50 consecutive cases was unable to 
obtain groixth of pathogenic organisms 
In addition to the problems of stasis and 
infection, the third problem with w'hich ade- 
quate medical management must cope is the 
liver damage associated with the pathological 
changes in the gall bladder. In igiS Graham 
(22) reported varying degrees of hepatitis 
constantly' present -with cholecy'stitis Nu- 
merous subsequent -n'orkers have reported 
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A stud> of various published statistics con 
cermng the surgical treatment of gall bladder 
di&easc suggests that surgetj alone has proved 
inadequate m a considerable portion of the 
case* A more prolonged pen^ ot observa 
tion with a more careful selection of the cases 
requiring surgery combined with a better 
understanding of the proper medical manage 
xnent of biliary tract disease nould greatly 
reduce the number of surgical failures In 
many instances mtelligeni postoperative medi 
cal management is necessary to complete the 
cure Failure to develop a satisfactory medi 
cal management of many gall bladder con 
(iitions has thrown all these cases into the 
realm of surgery 

It 18 difficult, however, to evaluate the re 
suits of surgery as reported m the Iiieralure 
upon an equitable basis due to the different 
criteria of improvement used by the various 
authors Some of the investigators have 
arbitrarily differentiated between complete 
and relative cures and improvement In 
compiling Table II, results viere considered 
only as satisfactory or unsatisfactory Cases 
designated in the literature as improved only 
and not even relatively cured have been 
classed as unsatisfactory m this tabulation 

It IS significant that the more conservative 
the criteria of improv ement and the longer the 
duration of the postoperative periods of ob 
servation, the less effective were the results of 
surgery In Stantons scries of 90 stoneless 
cases followed for an average of y 5 years after 
operation, no relief was obtained by 47 o per 


«nt of the patients Following patients post 
operatively over long periods of lime and using 
similar rigid standards of cure, Howard and 
Brown found that 20 5 per cent of the 556 
per cent of the patients designated as unsatis 
factory in the table obtained no relief what 
soev er from surgery in their cases 

Hie available data indicate quite definitely 
that appro’nraately one third ot all patients 
subjected to biliary tract surgery show little 
or no improvement after operation Two dis 
tmet conclusions become evident first, there 
is a definite need for a more careful selection 
of cases for operation, second, adequate medi 
cal management is a problem of paramount 
importance Apparently the best subjective 
results are obtained in patients subjected to 
surgery who give histones of repeated colic, 
common duct stone, or chronic pancreatitis 
poorest results obtained m patients in whom 
cholecystitis eusted without choiebthiasis 

We believe that there are several funda 
mental conditions which requtre considers 
tion m the medical and surgical managemeat 
of a diseased gall bladder These are (0 
stasis m the biliary tract (3) infection of the 
gall bladder (3) the varying degrees of 
hepat/tis and liver damage accompanying the 
changes m the gall bladder, (4) penehole 
cystitis with adhesions to adjacent vtacera 
(5) accompanying pancreatitis the result of 
stasis or bloriing at the sphincter of Oddi 
The exact rble of each factor in the production 
of the characteristic syndrome of gall bladder 
disease is not definite and vanes in the indi 
viduai patient 

As early as 1892 Naunyn postulated his 
well known stasis infection conception of the 
etiology of gall stones Since that time nuroer 
ous workers have emphasized bile stasis as 
one of the cntical phenomena a&soaated with 
the pathological gall bladder Ehrmaation of 
bile stasis or palliation thereof was the basis 
for Lyon s duodenal drainage therapy ^lany 
modifications of his original technique {34, 35 ) 
have been suggested Altbougb some few 
chmoans still employ duodena! drainage the 
results in general ace too inconstant to war 
rant widespread usage 

A great many cholagogic preparations hav e 
been used m the past m order to stimulate bile 
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minimizing the place of surgical treatment 
The point which we wish to emphasize is 
that there should be a definite re^dsion of 
ideas as to just what constitutes adequate 
medical management and what are surgical 
indications 

Before discussing the surreal aspects of 
the problem there are certain general con- 
siderations which must he kept in mind In 
the first place, the clinician attempting medi- 
cal management must know that procrasti- 
nation in the face of well defined surgical in- 
dications is not without hazard As Dy (28) 
has pointed out, the older a patient becomes, 
the higher the mortaht}’ in biliary tract op- 
erations The second point to be kept in mind 
is that in the presence of multiple small 
stones, the sudden impaction of a calculus in 
the common duct is an omnipresent danger 
Rehfuss and Nelson (41), in an analysis of a 
large number of cases, found that approxi- 
mately 30 per cent of all patients nith chole- 
lithiasis present symptoms of obstruction at 
some time Further studies by Judd and 
Marshall (31), however, indicate that com- 
plete obstruction occurs in a relatively small 
proportion of cases of common duct stones. 
In their series of 1,608 patients with common 
duct stone, 27 per cent had not been icteric 
Some authors have stressed the fact that 
primar}”- carcinoma of the gall bladder or 
biliar}^ tract has a higher incidence in patients 
with cholelithiasis Vincent has recently 
stated that at least 70 per cent of the cases of 
mahgnant disease of the gall bladder and com- 
mon duct occur in association with stones 
In a series of 9,550 gall bladders removed 
surgically at the Mayo Clinic, Wellbrock 
reports the finding of 6g adenomas Of this 
number, however, only 38 were associated 
with stones and onty 2 were mahgnant, i of 
the latter occurring in a non-calculous gall 
bladder. 

In the absence of other indications, there 
are 3 groups of gall-bladder disease which we 
believe will respond to physiological medical 
rnanagement (i) The gall-bladder dyskine- 
sias, (2) chronic cholecystitis where no calculi 
are present; (3) chronic cholec\'stitis with 
large soft calculi, few in number, and with 
which the patients have no, or ver}' infre- 


quent, colic-like attacks. Even in this latter 
group we have foimd that a large number of 
patients become relatively symptom free 
when treated by the methods we have de- 
scribed (6, 7). Such patients, however, who 
do not respond to a reasonable trial period of 
such therapy should receive surgical treat- 
ment ivithout further delay. 

As with most surgical conditions, the 
clinician is usuaUj^ confronted with a perplex- 
ing problem when the patient either flatly re- 
fuses operation or is such a poor surgical risk 
that medical management is required. Such 
patients are not few, and we have found that 
the program of management as herein outlined 
is the most satisfactory form of palliative 
treatment 

WH-^T ARE THE INDIC.ATIOXS TOR OPER.ATIOK 
IN G.AXL-BL ADDER DISEASE^ 

Enumerated in their order of frequency 
■with our opinion concerning when to operate, 
the foUo'n'dng are definite indications: 

1. Cholelithiasis giving definite gall-stone 
colic. As a rule it is adA-isable to permit the 
attack to subside or abate before operating. 
There are cases, however, in which the severe 
pain persists, the icterus increases, and the 
patient’s condition is growing worse. In this 
type of acute gall bladder, early operation 
is preferable. 

2. Empyema of the gall bladder In the 
acute cases in which the patient has chills and 
fever and is definitely gro’wing worse, im- 
mediate operation is indicated. 

3. Obstructed cystic duct with a markedly 
dilated gall bladder Such a gall bladder is 
often filled with white bile Infection may 
develop. At times it becomes difficult to dis- 
tinguish between empj'-ema and white bile 
In some cases the gaU bladder may be so 
stained and distended 'with thick dark bile 
that it resembles a gangrenous gall bladder. 
In other instances the gall bladder maj- rup- 
ture. The condition is definitely surgical and 
should be operated upon when diagnosed. 

4. Obstructive jaundice This condition is 
due as a rule to a common duct stone, stricture 
of the common duct, or to extrabiliary tract 
inflammation with compression of the duct, 
either from a subacute or chronic pancrea- 
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similar findings Flint in 1930 reported a 
series of 34 cases in which both gross and mi 
croscopic Studies from biopsy specimens re- 
moved at operation demonstrated hepatitis 
associated with cholec>stitis m the majority 
of cases Levulose tolerance tests run on the 
same patients closelj agreed with the micro 
scopic evidence of liver damage T R 
Brown (8) has stated that there is good evi- 
dence that certain of chronic gall bladder 
cases m reality present symptoms far more 
referable to a diseased liver and biliary tract 
than to the gall bladder alone 
Many consider the existence of a hepatitis 
to be a definite surgical indication regardless 
of the seventy of the gall bladder complaints 
They point out the fact that were the gall 
bladder riot removed, the hepatitis would be 
aggravated Even if hepatitis has not be 
come evident by means of Iaboratot> and 
clinical studies they state that the gall bladder 
should be removed before liver damage does 
occur Such concepts are well founded if 
stasis cannot be alleviated by medical manage 
ment and bile is permitted to stagnate m the 
biliarv tree Stasis frequentlj alTects the 
pancreas as well as the liver leading to sub 
acute or chronic pancreatitis This condition 
yields best to a prolonged drainage and, when 
present, contra indicates removal of the gall 
bladder, m the opinion of many authorities 
It should be remembered however, that the 
liver and pancreas have remarkable regenera 
tive powers, and if stagnation of bile can be 
prevented medically, one of the important 
indications for surgical intervention can be 
eliminated Furthermore, it is well estab 
lished that removal of the gall bladder is 
followed by compensatory dilatation of the 
entire bibaxy duct s>stem due to disturbances 
of the pressure regulatory mechanism of the 
biliary tract It is questionable whether such 
a reaction favors allevnation of an existent 
hepatitis In this connection, Kohlstaedt 
and Helmer studied the hippunc acid excre 
tion as a test of liver function, employing the 
method desenbed by Quick in 1933, m a senes 
of 22 ca'ses of extnhepatic biliar> tract disease 
which were subjected to surgerj The results 
of the test V aned widely In 3 cases tests were 
made after the patients had completely re 


covered from the surgical procedure The 
hepatic function, whidi had been lowered 
pre-operatively, did not return to normal id 
any of these cases 

In a previous paper (6) we reported the 
results of treatment of 65 cases of chronic 
cholecystitis, both with and without calculi, 
by various methods of medical management 
Patients under observation were followed at 
30 day intervals with cholecjstographic ex 
amination Our findings definitel> indicated 
that patients can be managed medicallj so as 
to become relatively symptom free and ulti 
mately have a roentgenologically normal gall 
bladder m man> cases While gall bladders 
with calculi did not show the roentgen im 
provement that the stoneless gall bladders did, 
the subjective improvement was consistent 
Best results both subjectively and objectively 
from roentgenologic studies were obtained b> 
simultaneously administering Ci) I^efocho 
lame acids' to stimulate the flow of hepatic 
bile, (2) hourly feedings of milk and cream to 
induce contraction and emptying of the gall 
bladder at frequent intervals, 5) antispas 
modic medication (tincture of belladonna m 
viti, elixir of phenobarbital grs 1 1 d ) to 
diminish the irritability of the gastro mte 
tinal tract, thereby alleviating stasis due to 
hypertonioty In severe cases bed rest was 
necessary at the time this form ol manage 
ment was started 

In a subsequent study (7) the results of the 
treatment ot an additional group of SS 
of chronic gall bladder disease showed that a 
large percentage of patients were able to ob 
tain rdief upon this fonn of medical manage 
ment 

The choice 01 ketocholanic aads for the 
purpose of stimulating the secretion of bile 
was based upon CTOenmental studies upon 
laboratory animals (37) Our studies, earned 
out in collaboration with Dr K. K Jones 
indicated that greater choleresis with less 
toxic manifestations could be obtained using 
this preparation ot bile acids 
Although our observations clearly demon 
strate the efficacy of medical management 
based upon sound physiological principles 
there should be no misconception that we arc 

btiKl, I ,uppl «d t I by the C D Set 1e tud C»mpi4iiy Cbi •*» 
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performed were studied roentgenologically 
from I to 10 years after operation Six of the 
ro patients showed a normal response to the 
Graham-Cole test and 8 of them were free 
from symptoms 

It was further obser\'ed by several of the 
internists on the St. Luke’s staff that poor 
results were being obtained in the patients 
subjected to routine cholecystectomy. Fur- 
ther studies were therefore carried on by 
Jenkinson and Foley in the roentgenologic 
department. Twenty-eight patients who had 
been treated by cholecystostomy from 8 
months to 20 years previously were subjected 
to a complete series of cholecystographic ex- 
aminations. Seven of the patients were males 
ranging in age from 43 to 78 j-^ears Twenty- 
one were females between the ages of 32 and 
66 years At the time of operation the gall 
bladders were drained from 8 days to 4 weeks 
Nineteen of these patients gave a dye response 
that demonstrated a gall bladder which filled 
and emptied normally and gave a homogeneous 
shadow. Two gave normally functioning gall 
bladders with slight defects in contour. Seven 
were definitely pathological Twenty-one or 
approximately 70 per cent of these patients 
pre^^ously subjected to surgical drainage gave 
a normal response 

Additional studies (H. E M.) on private 
patientspreviouslycholecystostomized showed 
that 68 per cent of a total of 40 patients 
gave a normal gall-bladder visualization 
These two groups of cases show that gall 
bladders which have been subjected to surgi- 
cal drainage can be objectively demonstrated 
to be capable of carrying on normal function 
We definitely believe, therefore, that it is not 
unorthodox to endeavor to presers’-e the nor- 
mal physiological activity of the gall bladder 
and biliary tract whenever possible. 

In our opinion cholecystostomy is indi- 
cated : 

I. Whenever, after exposing the gall blad- 
der and carefully examining the liver and the 
pancreas, one finds a definite condition of 
subacute or chronic pancreatitis is present, 
u-ith or vithout cholecystitis or stones, pro- 
vided the gall bladder is not so diseased that 
it must be removed. 

It is the experience of one of us (H. E. M.) 


and confirmed by the writings of Archibald, 
de Tarnowsky, and others, that when the 
gall bladder is drained because of an existing 
chronic pancreatitis, prolonged drainage for 
6 to 12 weeks is preferable to the usual few 
da^'S to 2 weeks The recurrences and the 
cases that continue to have upper right 
quadrant distress most frequently follow 
a short drainage period. Bile drainage gives 
the inflammatorj’’ changes in the pancreas the 
best chance for resolution, a condition which 
usually requires weeks and months. 

2. Vidienever a few stones, usuall}’- choles- 
terol, are found in a gall bladder which on 
dose inspection is otherwise negative. Be- 
cause it has become the container of stones is 
not a sufficient reason for remoxdng the gall 
bladder. We are convinced that the percent- 
age of cures in this group is just as high, if not 
higher, than when the gall bladder is removed. 
Furthermore the operation is simpler. 

3. In the presence of acute empx'ema of the 
gaU. bladder, it is our opinion that a quick 
drainage operation is safer and preferable to 
the more prolonged cholecystectomy 

WTien the surgeon exposes the gall bladder 
and biliary tract e.xpecting to find stones and 
fails to find any condition indicative of patho- 
logical changes, it is far wiser to back out 
than to remove or even drain such a gall 
bladder The day is past when this organ 
should be considered a useless non-functioning 
vestigial structure. 

Cholecystectomy is definitely indicated when 
a diseased, distended, stone laden gall bladder 
is found. In the more severe forms of biliary 
tract disease, it still is and probably always 
will be more frequently indicated than is 
cholecystostomy. It is not our purpose to 
condemn or belittle this procedure. Rather 
ours is a plea for a more careful indi'cidualiza- 
tion of ever^' case instead of subjecting each 
patient with gaU-bladder disease to a routine 
cholecystectomy. 

COXCLUSIOKS 

I. We believe that the present conceptions 
of the medical management of gall-bladder 
disease using low fat, low cholesterol diets in 
conjunction uith saline purgatives have no 
sound physiological basis. 
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titis or from an CTtrabiliary or jntrabiliary 
tumor Such patients should be observed 
carefuU> and be subjected to operation when 
the obstructive jaundice is lessening or has 
subsided Even these patients, however, oc 
casionally have to be operated upon dunng 
the acute jaundiced stage to save the patient’s 
life 

5 Snbacide or chronic pancreatitis, usually 
aceompanyms a cholecystitis As a general rule 
such patients should be placed upon careful 
medical management Operation is indicated 
if the sjmptoms fail to subside after a few 
weeks or if the condition is definitely growing 
worse In 3 cases which one of us (H EM) 
had, the attacks w ere very acute, the jaundice 
very marked, and the patients grew progres 
sivelj worse All 3 patients were operated 
upon from the second to the seventh day 
In each case the gall bladder was distend^ 
and the pancreas definitely enlarged In t 
case the swollen pancreas simulated a tumor 
the size of a baseball Prolonged drainage of 
the gall bladder was the operative procedure 
m all cases All 3 recovered 

6 Ckoleeystilis In most instances when 
this diagnosis is made the patient is definitely 
a medical rather than a surgical problem 
The majority will readily improve on careful 
medical management WTien no improvement 
occurs after persistent effort surgery is justi 
fied Usually a careful investigation of the 
pancreas at the time of operation will reveal 
changes typical of chronic pancreatitis 

7 Gangrenous gall bladder This is pre 
sumabi} 1 rare condition but according to 
Bailey, of St Louis, is more common than the 
profession realizes It usually results from 
recurring attacks of cholelithiasis colic with 
accompanjnng gall bladder inflammation and 
fibrosis and this combined with gall stone 
pressure at the neck of the bladder so inter 
feres with the arculation that an area of 
necrobib develops The gangrene may be of 
only a small portion of the w all or may extend 
to include most of the organ Rupture is not 
infrequent The mortality rate is very high, 
cspcaally in the older patients It is seldom 
diagnosed eveept at operation The threat of 
this condition developing is a strong argu 
ment m favor of surgery m the presence of 


recurring attacks of gall bladder disease, un 
relieved by medical management 
The indefinite upper right quadrant syn 
drome that may mean dysfunction of the 
biliary tract, pancreas, duodenum, or stomach 
rarely belongs in the field of surgery In all 
of these cases the gall bladder may at times 
fail to visualize normally Patients pre 
sentmg these indefinite complaints should not 
be subjected to operation without prolonged 
careful medical management It should be 
remembered likewise that there are probably 
more patients still enjoying comfortable ex 
istence with adhesions about the gall bladder 
or malformations of this organ than hav e ev er 
been operated upon for such conditions The 
majority of such patients are suffering from 
functional conditions only temporarily re 
lieved by surgery It is the surgical treatment 
of such patients that accounts for the high 
percentage of unsatisfactory surgical results 

WHEN SURGERY IS PEREORMED WBAT IS THE 
OPERATIVE PROCEDURE RELATIVE TO THE 
REMOVAL OR DRAINAGE OP THE OtLL 
BLADDER? 

It IS almost unorthodox for a surgeon to 
express even a favorable opinion concerning 
cholecystostomy In our opinion however, 
there are very defimte physiological indtca 
tions for this procedure \Ve concur with Ivy s 
view that the gall bladder that concentrates 
should not be removed except for very definite 
indications 

It has been stated by several authors in the 
past that the drained gall bladder never gives 
a normal response upon roentgenologic ex 
aimnation This has been one of the strong 
arguments in favor of the total removal of all 
gall bladders It has swung the majonty of 
surgeons to the ‘ ectomy ’’ as against the 
“-ostomy side of gall bladder surgery In 

1927 Spurling and Whitaker examined the 
gall bladders of 12 patients by the Graham 
Cole test after they had been subjected to 
surgical drainage They found that none of 
the gall bladders visualized Moore (23) in 

1928 confirmed the findings of these authors 
One of us (H L M ) was unable to sub 
stantrate these findings Ten patients upon 
whom ^olecystostomies had previously been 
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2 On the basis of our studies of 120 pa 
tients with chronic gall bladder disease, we 
have found that the use of hourl> feedings of 
milk and cream to induce contraction and 
emptying of the gall bladder, kelocholanic 
acids to stimulate the flow of hepatic bile, 
and antispasmodic medication to 
the irritability of the gastro intestinal tract, 
effectively relieve symptoms and reduce the 
inadence of colic in the majority of cases 

3 Statistical data indicate the persistence 
of morbidity in patients with gall bladder dis 

ease following approximately one third of all 

operations upon the biliary tract In a large t 6 Fu-n‘ e ^ R The aswcisuon'^between’ gall bladder 
number of patients, therefore, an adequate lesions and hepatitis m the human subject Bnt 

program of medical management would be ‘lit^aaminationofi^tients. Pida 

preferable to surgery delphta W B Saunders S. Co 1923 p 117 

4 Removal of the gall bladder does not ‘"“J ^ Tie composuiw, of humn Me and ^ 

-.11. If - . . 1 beanrs upon sterol metabolism Quart J 'led 

necessarily bring relief to paUents with 
chronic gall bladder disease, cspeaally if as 
soaated with pancreatitis, unless colic and 
intermittent obstruction has been the pre 


13 DE lAaNOWSKY, George and S\ru\ P J Surgical 

treatmentofcbroDicpancrealiUs Ana Sujy ipjj 
loi 134J 

14 Dewev k Espenmental hypercholesteremia. Amh 

fnt Sled 1916 17 737 

Is Dostal L E and Amiretvs E Etiology of gall 
stoats III Effect of diet on the tile ssk-cholei- 
terol ratio Vreb Surg 2933 J6 238 


dominant clinical picture In our opinion 
routine cholec>stectom> is an unwarranted 
procedure and m many cases surgical drainage 
would be preferable 

5 There should be a deflnite revision of 
ideas as to what constitutes adequate medical 
management and what constitutes indications 
for surgeiy in patients with chronic gall- 
bladder disease 
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Figs I to 16 show the \anous steps in the operati\e procedure 


about I centimeter above the antenor cervical lip 
This incision is earned through the mucous mem- 
brane and the closely underljdng and adherent 
fascia down to hard cemcal tissue There is no 
danger of injury to the bladder at this point as it 
never descends this low on the cemx even in the 
most extensn e ct'stocele If the cer\ax is badly 
lacerated or markedly hj'pertrophied or elongated 
a trachelorrhaphy or circular amputation should 
be performed before undertaking the next step of 
this procedure. 

Step 2 {Fig 2) At the completion of such an 
operative procedure on the cervi.x, the upper cut 
edge of the vaginal mucous membrane is held with 


tooth forceps and a blunt pointed dissecting scis- 
sors is gently inserted to separate the bladder from 
the overljing fascia attached to the anterior vagi- 
nal wall This maneuver is easilj- accomplished by 
spreading the blades of the dissecting sassors, the 
blunt pomt being inserted well up to within r 
centimeter of the level of the urethra. The dotted 
line indicates the next incision, which divides the 
antenor vaginal wall and fascia up to a centimeter 
of the urinarj' meatus 

Step j (Fig j). This median longitudinal inci- 
sion through the vaginal wall and fascia is accom- 
plished with verv- little bleeding and no danger to 
the bladder, which in this line of cleavage is ver\ 
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hRO\t THE SERfICF OF HAROLD BRUSH \fOUS'T Z/OV IIOSPJTIL 

I HE INTERPOSITION OPERATION WITH STERILIZATION 

FRANKLIN 1 HARRIS MD F A C S , San Francisco California 


T he revival of interest and excellent re 
suits reported recently m the treatment 
of cjstocele and prolapse by the opem 
tion of interposition has prompted the 
writer to offer a detailed account of the modern 
technique of this procedure, originalI> desenbed 
by Watkins and Werthejjn This valuable opera 
tion early fell into disrepute because of unjustified 
criticisms 

The occurrence of pregnancy occasionalK in an 
interposed uterus in which the operator had failed 
to take proper precautions against such a compU 
cation was publiazed as a condemnation of this 
operation The appearance of an elongated hyper 
trophied cerv ix through the introitus following in 
terposition was charged as a failure to cure pro 
lapse, whereas the failura was chargeable to tbe 
operator for not recognuing the necessity of com 
bimng cervical amputation with interposition in 
such a case The attempt to perform this proce 
dure m small, contracted vaginas led to technical 
difficulties and disappointment lo the method 
Todav, the sound basic principles enunaated by 
Watkms and Wertheim are receiving the recogni 
tion thev so justly deserve by surgeons who have 
followed the proper indications and carefully dc 
veloped a safe and simple technique in applying 
these principles in the treatment of cystoccle and 
prolapse 

Cattell and Swinton report satisfactory results 
from the Lahey Clinic Houston Everett, report 
ing from Johns Hopkins Hospital, finds this 
method safer and more satisfactory than vaginal 
hysterectomy, and Phatieuf finds it to be a very 
satisfactory method of treating uterovaginal pro- 
lapse in a senes of i88 cases 
During the past 15 years this, procedure has 
been used at the Mount Zion Hospital San Fran 
CISCO ina «eriesof 57pnvateand service paDeals 
who have been avadable for satisfactory follow up 
examinations from a to 7 years following the op- 
eraUon The results have been highly satisfactory, 
both from the funcuonal and anatomical view 
point There hav e been no operaUv e deaths in this 

senes and but one recurrence Eighteen of these 


patients have been in the childbearing age most 
of them m the early thirties and were stecilized 
according to the lechmque herein de cnbed No 
pregnancies occurred subsequently Contrary to 
the opinion expressed by many wnters I do not 
believe that this procedure should be reserved for 
only those women at or past the menopause 
\oung women with large families can by this 
meih^ be conveniently sterilized without the 
necessity of abdominal section 

The indication for this procedure has been the 
presence of a large cystocele, wnth or without a 
moderate degree of prolapse, in patients whose 
uterus was not otherwise diseased or unduly «n 
larged In complete prolapse, or in prolapse as«o- 
oated with a diseased uterus, vaginal nysterec 
lorny has been preferred Chaffin, who performs 
this procedure m all cases of cystocele as well as 
first and second degrees of uterine prolapse, em 
phasizes the contra indication of previous pelvic 
laparotomy WTien such laparotomy has been 
done for ligament shortening or pelvic inflamma 
tory disease adhesions may prevent the delivery 
of the uterus necessary tor successful interposition 

Subarachnoid anesthesia has been used m the 
majority of these cases If general anesthesia is 
used, either cyclopropane or nitrous oxide is the 
anesthetic of choice 

TECHNIQUE 

Step /(Fig /) After the usual vaginal prepara 
tion a mushroom retention catheter is placed m 
the bladder and clamped It is attached to a 
towel on the patient s abdomen, where it remains 
throughout the entire operation This serves as a 
later guide to identification of the urethra A 
heavy weighted vaginal speculum ib inserted to 
hold the posterior vaginal wall tow ard the sacrem 
Tbe cervix is grasjied with a strong tenaculum and 
turned downward exposing the cystocele and com 
pletely inverting the anterior wall of the vagina 
which IS maintained in this posiUon by moderate 
tension on the tenaculum A transverse incision 
of approximately 2 centimeters is made through 
the mucous membrane of the antenor vaginal wall 





Figs : 

Step 8 (Fig. 8). The uterus is now acutely ante- 
flexed and drawn out of the vagina so that onlj’ the 
posterior wall comes into xdew The adnexa may 
now be visualized or palpated If the patient is in 
the childbearing age, sterilization must now be 
performed. 

Step p (Fig. p). The stenhzation procedure is 
relatively verj- simple and absolutely dependable 
m this technique Ligatures of Ko. i chromic 
catgut are placed respectively i and centi- 
meters from the cornual insertion of the tubes 
The tubes are divided between these two ligatures. 
In the illustrations is also showti the traction su- 
ture which may be used in place of the tenaculum 
if the uterus is extremely friable. 


to 8 

Step 10 (Fig. lo). The principle of sterilization 
in this technique is dependent on the proximal 
portion of the tubes being ultimately bound in 
scar tissue outside of the peritoneal cavity. The 
two proximal ends of the tubes should be isolated 
from the distal ends by curving them forward on 
to the fundus and looseh' approximating them to 
each other in this position. 

Step XI (Fig ii) The uterus is rotated slightly 
to permit the distal ends of the tubes to drop back 
into the peritoneal cavity. The traction suture on 
the vesical edge of the cut peritoneum is utilized 
again to identify this plica of peritoneum prepara- 
tory.' to closure of the pentoneal eax-ity. If a nar- 
row abdominal pack has prexdously been placed 
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in ™ j?,® 7'‘V enraunlered if dii«ct.on after preliminarj sharp dissection of th, 

Wee^fk f ^ clBaatllon iBtntimng fibers of the vesicoceracal ligament 

beweep the fascia and the antenot aaginal «aU usMlly establishes the proper plane of clfaiage 
i*^**i* "'ff 'iT'^ki^^i of idthough m some ca es the scissors may be needed 

the two la>ers off the bladder b> the method de to cut some resistant fibers off the bladder wall 
scribed IS simple safe and effective *^6 Allis from the upper part of the cervix If the operator 
cUmps are attached to each of the lateral flaps of frequently palpates the indwelling catheter dunng 
the vaginal wall aM hdd under moderate tension these steps, there will be little need of seeking a 
bv the assistants The bladder is dissected free bj deeper or false line of dissection in an attempt to 
sharp and gauze dissection laterally from these protect the bladder from injury The blunt dis 
flaps down to the cervix This lateral separation section descnbed usually follows the line of least 
should be carried far enough to permit the excess resistance and clearly exposes thepentonealpouch 
of vaginal wall to be resected at the completion of between the bladder wall and the vesical perito 
the operation In the midhne, just m front of neum 

the cervix there is a fairly firm attachment by Step$(J<ig 5) \ narrowretractorisnowplaced 
stronj connective fibers between the bbdder and anteriorly to hold thefreed up bladder toward the 
the cervix The«e fibers are called the vesico symphysis and to expose the pentoncaUold This 
cervical or uterovesical ligament and must be di fold may often be identified by direct vision in this 
vided with scissors before the bladder can be manner and must always be recognized by touch 
rolled off^the cervix _ They are held up by /orwps If the finger presses on this fold toward the uterus 


and IS mov ed back and forth the tno smooth pen 
toneal surfaces can be distinctly felt moving on 
eachother Atractionsutureefbio iplainratgut 
IS now placed through the anterior part of the 
peritoneal wall which is then held up and incised 
With scissors As the peritoneum is opened a small 
amount of /xritoneal fluid may escape which may 


and can be seen to be different from the bladder 
w all There is danger at this point of cutting into 
the bladder if these fibers are not properly identi 
fled The indwelling catheter can be used as a 
guide if there is anv doubt as to the identification 
of the bladder wall from the vesicocervical hga 

mcrtt ^ ^ 

Unless the bladder is completely freed up and give the operator the impression it is urme and 

rolled off the cervix in this manner so that it can that he has entered the bladder However, by 

later he smoothly and evenly on the posterior su further exploraijon with tbefingenn the opening 
penor aspect of the uterus, urinary complications the smooth fold of the fundus of the uterus can be 
might follow the operation These complications felt and perhaps some omentum If the pat nt 

re uli from sacculation produced in a bladder is straining small bowel or omentum may be 

which 18 unpv enly compressed by the interposed forced through the pentone il opening and it may 
uterus be necessary to insert a narrow abdominal pad to 

sup 4 {fig 4) If a clean dissection ol the keep the viscera back This annoying compbea 
bladder from the lateral vaginal wall has been lion seldom happens if spinal anesthesu is urfJ, 
made and the vesicocervical ligament cut, the and the patient u in moderate Trendelenburg and 
next important step can be easily accomplished a fairly high lithotomy position 
With a thin layer of gauze covering the gloved S(<p<f(fig d/ The traction suture on the ve»i 
finger the bladder can now be gently rolled up cal edge of the opened peritoneum is now held 
from Its descent on to the anterior wall of the anteriorly thus exposing the anterior wall of the 
cerviv This bhnt gauze dissection is earned well lower segment of the uterus A single hook ten 
upward in order to expose the peritoneum which aculum clamps this portion of the uterus a''d 
at this point is called the vesico-utenneor ve«ico- gently draws it forward Care must be taken not 
cervical fold of the peritoneum Some difficulty to tear the uterus by rough traction on the tenacu 
mav be encountered in this part of the operation lum as it leads to troublesome bleeding 
it the proper plane of dissection has not been ob 5/e^7 (Fig 7) ■'s the uterus is drawn forward 


it the proper plane 
tamed If sharp di section has been necessary to 
free the bladder off the cerv ix there may be a t«id 
ency, m order to avoid cutting into the bladder 
to iriy the dissection too deep into the cervix 
As the dis ection is earned higher and higher it 


a second tenaculum is applied at a higher point on 
ihe anterior surface of the uterus Occasionally 
the utenne wall is so soft that the tenaculum tears 
out even with slight traction In such cases a 
double heavy mattress suture may be placed deep 


«dl he entering a fal e plane lynng between the into the uterine wall so as to serve as a traction 
nenionealDouch and the uterus and the operator suture m order to draw the uterus out of the 
will vainly hunt for the pentoneal fold fiauze nenloneal cavity 
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Figs 13 to 16 


fi-xation sutures descnbed by Crossen for suspend- 
ing the uterus in its new position, are used They 
are entirely buned and have proved verj' satis- 
factory. I believe they are largely responsible for 
the absence of recurrences and the firm fixation of 
the uterus to the pubic edge No 3 chromic cat- 
gut IS used as there may be considerable tension 
on these sutures A bite is first taken high up at 
the angle of the pubic arch, a hemostat first being 
placed on the short end of the suture. This bite 
of the needle is into tissues that have a firm at- 
tachment to the pubic bone The needle is passed 
through these tissues, then earned deep into the 
fundus of the uterus and back to take a second 


firm bite into the fascia-like tissue of the pubic 
arch, and carried by the same hemostat holding 
the short end of the suture. A similar suture is 
placed on the other side If both of these suspen- 
sion sutures have been satisfactorily placed, the 
hemostats are removed and, by gentle traction on 
the two ends of the suspension sutures, the uterus 
is slowly rotated anteriorly as the anterior bladder 
retractor is removed. The fundus of the uterus is 
then placed snugly under the pubic arch exerting 
some pressure on the urethra. The degree of pres- 
sure on the urethra can be estimated before the 
final step of tjdng the suspension sutures is com- 
pleted. 
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figs 0 to 12 


m the peritoneal cavity it is now lemoved -^e 
peritoneum is attached to the posterior ^ 
body of the uterus by wotntemipted ^‘g****" 
ture^s closing the peritoneal cavity, and n“^‘Pg 

Srt 5 The lundu. d the ft.™ e. 


it with two or three interrupted catgut sutures to 
the anterior wall However this step is not abso- 
lutely essential and may be omitted u techmcall> 
difficult , 

Step 13 (,Ft% 13) In order to fi\ permanently 
the fundus of the uterus under the pubic arch so 
as to act as a shelf for the replaced bladder \\ at 

kiusonginallydevcnbedthe crown suturewhich 

passed through the vaginal muco«a from oulsioe 
Httluded the fundus of the uterus and passed 
out the other side of the vaginal muco^, the knot 
Jinally being tied above the vagmal mucosa alter 
Us closure This suture tends to produce painful 
sweihng and occasional pressure nccro is In l^s 
teiffinique two suspension sutures, similar to me 



HALLUX VALGUS 

WALTER 1 GALLAND, M D., aud HENRY JORDAN, M D , New York, New York 


I N 1904 W. L. Keller in the Yew York Medical 
Journal pubhshed a description of an opera- 
tive procedure for the correction of hallux 
valgus This procedure involved the re- 
moval of the proximal articular end of the first 
phalanx together with the prominence on the in- 
ternal aspect of the first metatarsal head At the 
time of this publication 3 cases were reported 
with satisfactorj' results This operation has been 
described in American literature from time to 
time, but has never attained wide popularity 
Abroad dunng the last 10 or 15 \-ears, there 
has been a rediscover}' of the Keller operation, 
and it has become particularly associated with 
the name of Brandes, who has been one of the 
chief exponents of the method Altogether about 
750 cases have been reported with results so satis- 
factory that by many authonties this procedure 
is recommended as the preferential one. 

In 1930 Timmer stated that reports of 25 dif- 
ferent methods for the operative correction of 
hallux valgus have been pubhshed This estimate 
is surely conseiv'ative The great number of 
methods is indicative of the unsatisfactoiy state 
of the operative methods in vogue. 

In \uew of the favorable e.vperience on a larger 
series of cases abroad of one of the authors (H 
J ) with the Keller-Brandes t}-pe of procedure, we 
have determined to evaluate the comparative 
merits of this operation, for we feel that the re- 
sults in a small senes of cases would warrant re- 
cording 

We would first discuss briefly some of the ana- 
tomical and pathological aspects of hallux valgus 
which have a direct bearing upon the operative 
relief of this condition Hallux valgus is usually 
not a congenital but an acquired deformity. Most 
of these deformities are caused by mechanical 
conditions which result from a pes plano-valgus 
trans\ erso-planus The valgus position of the 
heel and tarsus is the original deformitj' in the 
causatii'e train The pressure of the foot on the 
ground while the patient walks causes the abduc- 
tion of the forefoot and the supination and dorsi- 
flexion of the first metatarsal bone and great toe 
The falling of the metatarsal arch is onlv relative. 
As a matter of fact the shifting dorsallv of the 
first metatarsal head creates what appears to be 
a plantar prominence of the second, third, and 
fourth metatarsal heads By this mechanism the 


first metatarsal bone is forced into marked ab- 
duction, and this abducted position is not a 
primar}' but a secondar}' deformity. Due to the 
tension of its tendons, the great toe cannot fol- 
low this abduction of the first metatarsus, conse- 
quently it dex-iates and a subluxation of the 
metatarsophalangeal articulation occurs. Sec- 
ondar}' productive arthritis in the first metatarso- 
phalangeal joint may follow. 

According to Hohmann a second group exists, 
in which the metatarsus varus is a part of a x'arus 
position of the entire foot This U-pe of case is 
decidedly in the minority, and the static group 
first mentioned most certainly comprises the vast 
majorit}’ of all cases of hallux x'algus 

Inasmuch as, according to our conception of 
hallux valgus, the deformity is initially due to a 
valgus or plano-valgus, it is obxdous that any 
operative correction can be effective only if the 
local causative deformity is also corrected The 
correction of the entire foot before entering upon 
the operative phase of the treatment, is of the 
greatest importance in order eventually to avoid 
recurrence. We therefore believe that a rigid or 
spastic flat foot should be manipulated and cor- 
rected before an attempt is made to ox'ercome 
the hallux valgus deformity Following the hallux 
valgus operation, the normal position of the en- 
tire foot and correct static conditions must be 
maintained by means of adequate foot plates. 

The Keller-Brandes operation is indicated in 
cases in which the hallux valgus deformity dis- 
ables the patient and interferes with his work. 
Patients in this group who desire to be cured 
radically and rapidly and who wish to return to 
their work as soon as possible are the proper sub- 
jects for this procedure. Those patients who are 
mainly interested in the immediate cosmetic re- 
sult of the operation should not be handled ac- 
cording to this method, inasmuch as full control 
of the great toe is re-established only after a 
period which must be measured in months 

TECHNIQUE OF OPERATION 

The_ pre-operative preparation of the foot is 
essential, inasmuch as the skin of this area is 
grossly contaminated We would particularly ad- 
vise that the foot should be closely examined for 
eiddence of fungus infections, and if such are 
found, a ngid pre-operatKe treatment should be 
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Step 14 {Fig 14) The suspensjon sutures on 
either side are tied, thus approximating the fundus 
of the uterus under the pubic arch and supporting 
the bladder and urethra The new position of tte 
urethra with the pressure on it of the uterine 
fundus IS usuaJJysufficjent tocure thejnconlinence 
associated njth the urethrocele found m the ma 
joritj of cases of cjstocele and prolapse Insexere 
cases of incontinence, a prehimnaty reefing of the 
extrinsic urethral muscle 15 performed as an addi 
tional step earlj in the operation This is best 
done after the exposure of the bladder in Step 3 
when the torn mu'cle fibers may be easily idenli 
fied before the bladder is freed up and reduced 
into the abdominal cavity 

Slepigittg is) Closure of the anterior vagi 
nal wall oxer the uterus completes the operation 
If there is an excess of vaginal mucous membrane, 
excision of this excess on either flap is first per 
formed The flaps are then approximated in the 
midline with interrupted No 3 chromic sutures 
each suture taking a bite into the wall of the under 
lying uterus Closure is completed by approxi 
mating the loner ends 0/ the anterior \agtiia to 
the anlenot lip of the cervix 

Stept6(.Ftg 10) In practically all Cases a com 
plete tepa r of the relaxed pelvic floor is done by 
one of the standard methods of perineorrhaphy 
and IS essential to a successful result Sagittal 
section shows the uterus now acting as a shelf 
which sjpports the urethra and bladder The 
distal end» of the cut fallopian tubes are withm 
the peritoneal cavity ’ h«cas the proximal por 
tions are entirely extrapentoneal and effectively 
prevent impregnation 

The immediate postoperative course of the in 
terposition case IS extiemcl) satisfactory There 
IS practically no shock to the procedure and symp- 
toms of abdominal distention are never present 
The advantages of this procedure ov er laparotomy 
combined with vaginal plastic procedures arc seen 
at onceia the smooth convalescerce Tbcpa’ient 
has been saved the prolonged anesthesra of two 
separate operative procedures and pulmonary 
complications are proportionately lessened The 
additional operative nsk incident to any laparot 
orov IS removed when the entire procedure can be 
done through the vagina 

Opponents of the interposuiou operation have 
stressed the high inadence of b'adder complica 
lions such as dysuria and frequenev As previ 


ously pointed out m the technique, such a compli 
cation, if permanent, is due to faulty technique in 
falling to free up the bladder completely so that 
It can he smoothly on top of the uterus when the 
operation is completed The symptom of unnary 
incontioence in \ar}nng degrees which practicalfi 
all of these patients with cystocele and prolapse 
present is completely cured by well performed 
interposition which changes the direction of tfe 
urethra and gives the urethral floor the support 
of the uterine fundus Reefing of the extrinsic 
urethral muscles is seldom necessary, although it 
has been used in those few ea«es which have 
shown marked pre operative incontinence 
The retention catheter remains in the bladder 
fora period of from 4 to 7 davs following the op- 
eration During the first 48 hours it is opened 
every 6 hours Following this period the unpe is 
released at 8 hour intervals and the patient is 
given daily bladder irrigations of i 30 000 met 
aphen solution When the catheter is removed 
the patient is usually able to void «pontaneous1> 
An occasional patient may have symptoms ol a 
residua) cystitis which responds to treatmeri du 
mg the first few- weeks follow ing surgery 
The average hospital stay of these patients is 
from 14 to 16 days 

sujmvxY 

A description of the technique of the interposi 
tion operation based on an experience with 5? 
cases IS given This procedure has been used with 
excellent anatomical and functional results in the 
treatment of cystocele and moderate degrees o5 
prolapse It has been u'=<d in women during Ihe 
childbearing age with the additional procedure of 
stenliaation and has been found to have less mor 
bidity and mortality than laparotomy combined 
with vaginal phstic procedures in the treatment of 
this condition 

rlffrencls 
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sequent osteotomy The phalanx is now cut 
transversely with a bone cutting forceps The 
section must be made smoothly It is desirable 
to remove not less than the proximal two-thirds 
of the phalanx The removal of the bone is 
facilitated by the insertion of a sharp bone hook 
into the distal end of the proximal fragment to 
be used as a tractor thus exposmg the plantar and 
internal aspects of the phalanx, so that by cutting 
with a scissors close to the bone, the fragment can 
be safely dissected and removed 

The remoinl of the proximal two-thirds of the 
proximal phalanx leaves a large mde open wound, 
m which any potential points of blee^ng can be 
easily recognized and ligated The fascia which 
usually at this stage can be found curled back 
laterally under the extensor tendon is sutured in 
place by five or six interrupted chrormc sutures 
A few subcutaneous plain or chromic gut sutures 
are used, and the skin is closed with absorbable 
or non-absorbable matenal, according to the op- 
erator’s inclination (Fig 2). 

The aspect of the toe immediately after closure 


is apt to be somewhat disconcerting to the op- 
erator performing this procedure for the first time. 
The digit is hj-permobile, and appears simplj- to 
hang upon a collar of skin. It is of course easy to 
bring the toe in perfect alinement with the first 
metatarsal bone It is impossible for an}' tension 
to exist after this extensive resection The foot is 
now immobilized in plaster of Paris with the 
great toe held in the corrected position This may 
be achieved by means of a plaster-of-paris spbnt 
applied to the sole of the foot It is not desirable 
to remove aU of the tension from the e.xtensor and 
the flexor tendons, and it is equally desirable to 
avoid skin creases which form due to the rela.xed 
condition of the mtegument of the toe following 
the bone resection In order to avoid undue skin 
and tendon relaxation and to obtain a good cos- 
metic result as quickly as possible, it is desirable 
to keep the great toe in e.xtension or in traction 
while the foot is immobilized. This ma}- be done 
be means of a suture through the tip of the great 
toe, or through its toe nail, and attachmg this 
suture under moderate tension to a post, incor- 


Surgery, gynecoeog\ and obstetfics 

Traction through toe nail 



entered upon until this infection is entirely under 
control Even in feet not infected with funj,!, it 
18 advisable to provide several da>s of prc opera 
tive cleansing of the feet m order to remove the 
abundant contamination which has been ground 
into the skm in the act of walking 
We prefer to operate on a bloodless field pro- 
vided o> the careful application of an Esmarch 
bandage The use of an Esmarch bandage greatly 
facilitates the operation and saves time General 
anesthesia is perhaps somewhat preferable to 
local anesthesia as there is no local trauma which 
might impair the nourishment of the tissues and 
impede the healing process Avertin narcosis is 
often sufficient and, if supplemented with nitrous 
ocide gas and ocygen, entirely adequate Of 
course if patient prefers or his general condition 
does not permit use of general anesthesia local 
anesthesia with >3 to i per cent procaine solution 
with adrenalin gives satisfactory results 
An incision 2 to 3 inches m length is made on 
the dorsum of the foot beginning over the distal 
third of the first metatarsal bone and curving 
laterally around the head of the bone to the distal 
thud of the proximal phalanx (Fig i) The skin 
IS dissected from the underlying tissues and is re 
traded so that ample exposure is provided In 
stead of using retractors we have found it most 
convenient to use retracting sutures which are 
placed at the lateral and medial skm edges and 
tied under the plantar aspect of the foot Before 
tying these sutures gauze pads are placed under 
them at the skin margins As these sutures are 



(icd the skin edges are retracted over the gauze 
pads and it is no longer necessary to employ an 
assistant for retraction purposes and at the same 
time through the mediation of the gauze pads, 
the wound is protected from skin contamination 
The fasaa is now mused longitudinallv and the 
extensor hallucis tendon is retracted laterally 
The prominence of the first metatarsal head is 
now exposed without removal of the overlying 
bursa The capsule of the first metatarsophdan 
geal articulation is incised transversely, and upon 
exposure of the articular end of the metatarsal 
the groove which separates the exostosis from the 
head of the first metatarsal bone appears A 
chisel IS now driven into this groove in the direc 
lion of the longitudinal axis of the first metatar«al 
bone and the entire exostosis is thus removed 
Any osteophytes on the dorsal and lateral aspect 
of the first metatarsal head are removed and the 
cntirehcadof the bone is carefully smoothed The 
proximal two-thirds of the proximal phalanx are j 
nowr exposed by means of blunt dissection wuth a / 
periosteum elevator It is well to separate the/ 
bone around its entire circumference particularly 
on Its pbnlar aspect in order that the flexor 
hallucis tendon should not be injured in the sub 
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sequent osteotomy. The phalanx is now cut 
transversely mth a bone cutting forceps The 
section must be made smoothly It is desirable 
to remove not less than the proxunal two-thirds 
of the phalanx The removal of the bone is 
facilitated b}'^ the insertion of a sharp bone hook 
into the distal end of the proximal fragment to 
be used as a tractor thus exposing the plantar and 
internal aspects of the phalanx, so that cutting 
u ith a scissors close to the bone, the fragment can 
be safely dissected and removed 
The removal of the pro.ximal two-thirds of the 
proximal phalanx leaves a large wide open wound, 
in which any potential points of bleeding can be 
easily recognized and ligated The fascia which 
usually at this stage can be found curled back 
laterally under the extensor tendon is sutured in 
place by five or six interrupted chromic sutures 
-A few subcutaneous plain or chromic gut sutures 
are used, and the skin is closed with absorbable 
or non-absorbable material, according to the op- 
erator’s inchnation (Fig a) 

The aspect of the toe immediately after closure 


is apt to be somewhat disconcerting to the op- 
erator perfonnmg this procedure for the first time 
The digit is hj-permobile, and appears simply to 
hang upon a collar of skin It is of course easy to 
bring the toe in perfect alinement with the first 
metatarsal bone. It is impossible for any tension 
to exist after this extensive resection. The foot is 
now immobilized in plaster of Paris with the 
great toe held m the corrected position. This may 
be achieved by means of a plaster-of-paris splint 
apphed to the sole of the foot. It is not desirable 
to remove all of the tension from the extensor and 
the flexor tendons, and it is equally desirable to 
avoid skin creases which form due to the relaxed 
condition of the integument of the toe foUowmg 
the bone resection In order to avoid undue skin 
and tendon relaxation and to obtain a good cos- 
metic result as quickly as possible, it is desirable 
to keep the great toe in extension or in traction 
while the foot is immobilized This may be done 
be means of a suture through the tip of the great 
toe, or through its toe nail, and attaching this 
suture under moderate tension to a post, incor- 
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hg 4 C»s«6 Antrrovdstcnorsnd ta(en) Mfwof n};h( 
loot approximattly i year aiier Of eratnn 

porated m ihe plaster of Pans dre»$tn]; The 
traction should be so arranged as to pull the great 
toe in a position neutral between abduction and 
adduction and in slight plantar derton Traction 
can usuall) be removed at end of a t eek For (he 
first fe"r daj's a(ti»r the operation the foot of the 
patient’s bed should be elevated about S inches 
Phis adds materiall) to the postoperative comfort 
As a rule, the postoperative temperature rejc 
tion IS very slight and a normal level is adiieved 
3 or 4 days following the operation After s or 6 
days the patient may be out of bed in a wheel 
chair, and it i» possible to discharge patients on 
whom a unilateral operation has been perfoitrcd 
after i week, at this time weight bearng may be 
instituted m the plaster The plaster splint is 
removed 8 or lo days followang operation and an 
elastoplast strapping is applied from the toes to 
the knee Particular attention is given to the 
remodelling of the forefoot m order to restore the 
metatarsal arch and the first and fifth metatarsal 
bones are kept in an adducted position Plaster 
casts can be made for (he preparation of proper 
foot braces in about 2 weeks after operation The 
elastoplast strapping should be applied for at 
least 3 weeks Some physical therapeutic after 
care is desirable, particularly in older patients 
with poor circulation 


TTie majority of patients in whom only one foot 
has been operated upon will be able to return to 
work about 2 to 3 weeks after operation Oi 
coarse, j£ must be expected that at this time the 
function will not be even approviraately normal 
The fuJJ benefit of the operation does not Wome 
apparent until a period of 6 months has eiap ed 

The operative correction of hallac valgus rau«t 
be considered With the primary viewofpreseniag 
or restoring with a minimum of risk, the normal 
physiological mechanism of the foot Any opera 
tive procedure which seriously impairs the func 
tioa of either the transverse or of the longituinai 
arch of the foot is erroneous m 1 ts conception B c 
feel that the ReHer Braodes procedure restores 
the normal mechanism of the foot with a mini 
mum of nsk to the patient 

By effectively removing all deforming tension 
on the deviated halluT this operation readily per 
mils the proper alinement of the hallux and of 
the metatarsus primus varus There is effective 
restoration of the contour ol the anterior metatar 
sal arch and the integrity of the longitudinal arch 
t\ in no way impaired 

It has been urged that the operation may pr^ 
duce marked metatarsophalangeal arthntJs The 
nsL of this complication is, we think far less than 
in any other of the generally accented procedures 
with the possible exception of the major opera 
tion This latter, however, entirely destroys the 
inner pillar of the anterior and the anteiio pitlac 
ol the longitudinal arches If Ibe tdv’Ce ol Bran 
des is followed and fully two-thirds of the proe 
imal phalanx is removed a potential joint space 
of Such mdth ts provided as to render subseq-ent 
painful articular friction highly imptobab’e 
It has been suggested that the cosmetic result 
of shortening the great toe is an undesirable fea 
tore of the operat on To this criticism we would 
urge that in the average case of bunion the great 
toe IS unduly long So that the shortening of this 
<bg« IS to most cases, entxrely desirable ^Ve 
would also urge that restoration of painless lunc 
lion and not cosmetic considcralioDs should be 
the pnme objective of the bunion operation and 
tkuobjecUve we believe i» most consistently ful 
fillM by the Keller Brandes operation 
A feature of the operation n hich may be urged, 
IS the factor of safetv which is provided m the 
occasional case in which despite the most meticu 
foas precautions the wound becomes infected 
The cavity vhich ts left by the removal of the 
pnminat two thirds of the proximal phalanx is 
readily drained through the operative incision, 
and the simple early ojiemng of a few sutures con 
verts the lone of infection info a single, effectively 
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drained pocket There is no necessity for mul- 
tiple drainage incisions and the diastasis between 
the component bones of the articulation again 
renders the advent of arthritis less probable and 
absolute ankylosis is certainly not to be antici- 
pated, even after a fairly severe infection. 

The operation must also be considered from 
its apphcability to conditions allied with, or fre- 
quently comphcating, haUux valgus In those 
cases in which hallux ngidus is present with or 
mthout a valgus position of the great toe, this 
procedure is spectacular in its efficacy^. The com- 
plication, sesamoiditis, which so often attends de- 
formations of the forefoot can be effectively coped 
with during this procedure. The removal of the 
phalangeal section makes the approach to the 
sesamoids a simple task and the removal of these 
ossicles, if desirable, is effected readily 

During the past 2 years ii of our patients have 
been operated upon by the Brandes-Reller pro- 
cedure for hallux valgus or hallux rigidus, in 4 
cases on both feet simultaneously, thus gi^^ng a 
total of 1 5 hallux valgus operations of this ty^ie 

CON'CLTJSIOX 

I. The Keller-Brandes operation for hallux val- 
gus (or ngidus) in which the proximal two-thirds 
of the proximal phalanx of the great toe, together 
n-ith any attending exostosis is removed, affords 
a simple and safe method for coping with all of 
the deforming influences producing this deformity 

2 The period of postoperative disabihty is 
shorter than that of the average exostosectomy. 


3. The ultimate cosmetic and functional re- 
sults are gratifying both to the patient and to 
the phy'sician. 

4. The postoperative morbidity is slight. 
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INSTRUMENTAL DILATATION OF THE PAPILLA 
OF VATER 

Experimental and Clinical Obscnations 

ROBERT ZOILIVGER. MD FACS CHARLES D BRANCH, M D and 
OR\ILLET BMLEY MD Boston Massachusetts 


Henalrcflurhavebeen emphasued (9 16} Lahej 
has reported 2 deaths following the use of Bak6» 
diUtors which he stales were the result of o\er 
diUtation of the papilla of \ater All of the 
ranous method of dilatation accomplish the 
important step of making certain of an unoh- 
structed communication with the duodenum We 


T he indications for erplonng the com 
mon hiie duct m operations for chole 
hthia^is hat e been fairly well established 
Stati'itics (20) show that calculi are 
found in the common bile duct in approtimateJy 
20 per cent of all cases if CTploration of the com 

mon bile duct IS performed in as much as 40 per _ 

cent of such operations Various methods have have considered whether greater dilatation of the 
been recorded for explonng the common bile duct papilla is of sufficient value to the patient to over 
m order to remove calculi and to determine the shadow the dangers associated with extensi't 
patPncv of the papilla of \ater In some instances, stretching of its ti sues In order to study this 
these steps are followed bt dilatation of the problem evpenmeats on dogs were earned out 
papiUa Those who favor this further procedure to determine both carlv and late effects of the 
Deheve that It promotes the passage of calculi and methods of dilatation on the papilla ol ^ateI 
debris not removed bj careful scooping and irn We believe that the anatomic cetails in this 
gation of the bile ducts They feet that a more region are sufficiently similar to allow the appli 
salisfacloo drainage of bile into the duodenum cation of data obtained from dogs to patients 
will also be maintained The recent study of Boyden comwres this region 

It has been our custom to follow the method of in man and larious animals In the dc^ the 
Cheever in this operation This involves the pancreatic duct and the common bile duct open 
pa sage into the common bile duct of a No 10 F separately into the duodenum but there is a 
soft woven catheter, which is the sizeof theaver two layered musculus propnus comparable to 
age papilla in the human being Saline is injected that of mm 
through the catheter to establish the patency ol rxrERrMENTS 

the ampulla by the vuible filling, of the duodenum Experiments were carried out on more than 50 
The injection of saline is continued while lh« dogs to study the cflects of various degrees of 
catheter is slowly withdrawn m order to dislodge dilatation on the papilla ot Vater, liver, and 
and force overlooked calculi into the opening of exinih^iatic bile ducts In each dog the papilla 
the common bile duct Following this catheters wis diUted iransduodenaUy by one of the two 
to sue No t 6 I are passed but rarely those of previously mentioned methods TTin was done 
larger caliber Mien has recommended the use of with and wiihout cholecystectomy and at short 
BakSs metal dilators for extensive dilatation of and long intervals following removal of the gall 
the papilla of Vater even up to the size of the bladder Gross and micro copic studies "ere 
common bi\e duel itself so as to permit over made from normal controls The caliber of the 
looked calculi to escape Alien and Wallace and papilla in normal dogs obviously vanes with the 
BakSs have recorded instances of the passage of size of the animal but we have accepted a No 
calculi in the stools following such diUutwo ro F ax the average m the dogs in this laboratory 
These apparentlv had been overlooked at the (Table 1 ) Reporlsfy S ii 12 17, and 18) have 
time of opWion We have not encountered any mdicated thit withm 120 days cholecvsteciomy 
senous complication directly altributaUe to the is Coltowed bv spontaneous dilatation of the 
catheter method of dilatation of the papilla hifiaty duct system fn order to determine the 
rrno«,.r the nossibihtv and dangers of duo- amount of this dilatation alone cholecystectomy 
iioveve , 1 without dilatation of the papilla of \ater was 

f/s.® IM< ol burgen- »nd Pathol «y performed on 6 dogs After 4 months the size of 

Medical school and the Surr-j»' the papilla had increased to No 14 F In the 

oraleijy peter Bent Bngham Hospital •—*' 
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TABLE I 


Tj-pe of experiment 

No. of 
animals 

Survival 

dajs 

Ampulla 
dilated to 

SUe of 
i ampulla 

Control 




j 10 F- 

Cholecj stectomv 

6 

i 

130 

1 

! -4F 

Cholec>stectom> and 
catheter dilatation 

7 

i qS 

iSF 

10 F 

Cholec> steclomN and 
Bakes dilatation 

5 

63 

i wr 

12 F 

Catheter dilatation ' 

5 ! 

J55 

31 F I 

10 F 

BakSs dilatation 

3 

120 

23 F 

10 F 

Dilatation and cj'stic 
duct drainage 

4 

1 

92 

31 F ■ 

11 F 

Dilatation 200 da>s 
after cholecj*stectomi 

6 

100 1 

20 F 

11 F 

\cule experiments 

ts 

I- 2 S 

22 F 



first series of experiments, an attempt was made 
to pass catheters through the stump of the 
cystic duct. This proved a difficult procedure in 
the dog, for it was impossible to secure con- 
siderable dilatation of the papilla without tearing 
the common bile duct Because of this, tratis- 
duodenal dilatation was used In 7 dogs, chole- 
cystectomy was followed by dilatation of the 
papilla with catheters by the transduodenal 
approach to an average size of No 18 F. These 
dogs were examined on an average of 96 days 
foUowmg the operation, and it was found that in 
all of them the papilla had returned to normal 
size. The Bakes metal dilators were used in a 
group of 5 dogs to dilate the papilla to sizes 
averaging No 17 F Sixty-three days following 
operation, autopsy showed the papilla to have 
returned to approximately normal measurements, 
in this instance No 12 F. 

Since cholecystectomy alone produces an en- 
largement of the papilla of Vater, the effect of 
transduodenal dilatation without cholecystec- 
tomy was studied In 5 dogs the papilla was 
dilated by catheters and in 3 dogs by the use of 
metal dilators, to No 21 F. and 23 F , respec- 
tively After a period of at least 4 months, the 
average measurement of the papilla was found to 
be No 10 F 

_ In a group of 4 dogs, an attempt was made to 
simulate tlie method used in the human being by 
removing the gall bladder and draining the com- 
mon bile duct by a catheter introduced through 
the CN'stic duct The papiUa was then dilated by 
the transduodenal method, the Bakes dilators 
being used, to an average size of No 21 F. These 
dogs were sacrificed after a penod of 3 months, 
and it vas found that the papiUa had returned 
to No II F. in cahber 



Fig 1. Photomicrograph ot the papilla of Vater 3 days 
after dilatation with Bakes instrument The lumen, at 
the right, is filled with fibnn and leucoc^-tes The mucosa 
IS mterrupted and shows acute inflammatory reaction X90 

The papilla of 6 animals was dilated trans- 
duodenally on an average of 200 days after 
removal of the gall bladder. This was done to 
determine the effects of dilatation on a patho- 
logical biliar>^ system Graded catheters were 
passed through the papiUa to an average size of 
No 20 F The average size of the papilla 100 
days later was only No. 12 F. These experiments 
indicate that the papiUa after extensive dilata- 
tion returns to a size smaller than that after 
cholecystectomy alone. 

In addition, a study was made of the immediate 
effects of dilatation The papiUa was dilated to a 
No 22 F. in a series of 15 dogs. These were sac- 
nficed at intennls varjung from i to 28 days. 
Gross e.xamination at the time of sacrifice showed, 
in the first week, that there was a large, edematous 
papUla protruding into the lumen of the duode- 
num No attempt was made to measure the 
actual size, to obtain imcroscopic sections which 
had had no other trauma than that occurring at 
the original dUatation. ° 

MICROSCOPIC STUDIES 

Histologic examination of the papiUa of Vater 
showed that the early changes in the region of the 
papffla w ere those of hemorrhage and acute inflam- 
mation. In the specimens examined i to 3 days 
after dUatation, the continuity of the epitheUum 
was broken in many places and these inten-als 
were fiUed with fibrm and polymorphonuclear 
leucoci-tes This exudate was so e.xtensive as to 
fiU the lumen almost entirely (Fig. i). In addi- 
Uon, there were rather large areas of hemorrhage 
m the surrounding tissues The portions of 
mucosa not eroded showed edema and infiltration 
with poliTnorphonucIear leucocytes 
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T he indications (or exploring the com denalrenux have been emphasized (9 16) Lah«) 
mon bile duct in operations for chde has reported z deaths follomng the use of Bakh 
luhiasiihavebeenfairlj neltestabli»he<l dilators which he stales were the result of over 
Statistics (jo) show that calculi are dilatation of the papilla of Vater All of the 
found in the common bile duct m approijmaid> >anous methods of dilatation accomplish the 
20 per cent of all cases if exploration of the com tmpottant step of making certain of an unob 
mon bile duct is performed in as much as 40 per stnicted communication v. ith (he duodenum R e 
cent of such operations Various methods have have considered whether greater dilatation of the 
been reconJcd for erpiortng the common biJe duct papitta is of sufficient value to the patient too\eT 
in Older to remove calcuU and to determine the shadow the dangers associated with esteasue 
patencj of the papilla of \aler Insowemslsnces, stretching of its ti«sues In order to study this 
these steps arc followed by dilatation of the problem expeiimenis on dogs were cametl out 
papilla Those who favor this further procedure to determine both early and late effects of the 
Dclicve that It promotes the passage of calculi and methods of dilatation on the papilla of kaler 
debris not removed by careful scooping and irn We believe that the anatomic details m this 
gatiOD of the bile ducts They feel that a more region are sufficiently <in]}lar to allow the appU 
satisfactory drainage of bile into the duodenum canon of data obtained from dogs to patients 
ivjll also be maintained The recent stud} of "Box den compares lhis«gioa 

It has been out custom to follow (he method of »n man and various animals In the dog the 
Cheevef ifl this operation This involves the pancreatic duct and the common bile duct open 

passage into the common bile duct of a No toF separately into the duodenum but there is a 

Soft woven catheter which is the sire of the aver two layered muscvtlus proptms comparable to 
ace papilla in the human being Saline is injected that of man 
through the catheter to establish the patency of E'cpstauzms 

the ampulla by the visible hlUng of the duodenum Expenroents were earned out on more than 50 

'^e injection of saline is continued while the dogs to study the effects of various degrees ef 

catheter IS slowly withdrawn m order to dislodge dilatation on the papilla of \atet liver and 

and force overlooked calculi into the opening of extrahepatic bile ducts In each dog the papiUa 
the common bile duct Following this catheters was dilated Iransduodenally by one of the two 
to size No 16 F are passed, but rarelv those of previously mentioned methods This was done 
larger caliber Allen has recommended the use of with and vnthout cholecyslectomv and at shott 
Bak&s metal dilators for extensive dilatation of and kmg intervals following removal of (he gall 
the papilla of Vater even up to the size of the bladder Gros-* and microscopic studies were 
common bile duct itself so as to permit over made from normal controls TTie caliber of the 
looked calculi to escape Allen and WaVaceand papilla rn normal dogs obviously vanes vnth the 
BakSs have recorded instances of the passage of size of the animal but we have accepted a \o 
calcuh m the stools foUowiog such dilaWlion joF as the average m the dogs in thi> laboratory 
These apparently had been overlooked at the (Table I) Reports (3 8 n 12 17 and 18) have 
time of operation Ue have not encountered any indicated that «r£hm zro day^ cholecvsiectorny 
cenous COTPhcation directly attributable to the is followed bv spontaneous dilatation of the 
^iheter method of dilatation of the papdla tdiarv duct system In order to determine the 
rw,.ver the Dossibibtv and dangers of duo- amount of this dilatation alone cholecystectomy 
^ ^ without dilatation of the papilla 0/ later was 

Fmm fhp PerartmentJ ol Surgep vnd p«Wo» *'* 7 *!? performed on 6 dogs After 4 months the size of 

Seboof «nJ t?ie Surg««! tbmc iod n»lhofewi«l “•*- • • .... 

MitAvy Prter B«nt Bfifluin 


the papdfa had increased t 


In the 
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Fig 4 Chart showing the high initial rise and subsequent 
fall of the perfusion and ductal pressures in a patient m 
whom the papilla was dilated to 7 millimeters (Bakes) 


of overlooked calculi it would seem that the per- 
fusion pressure in these patients should be verj' 
low Colp and his associates (7 and 10) have 
shown that any irritation to the papilla will cause 
temporarj" sphincteric spasm From this it would 
seem that severe trauma to the sphincter from 
dilatation may cause prolonged spasm and thus 
prevent the passage of bile and calculi into the 
duodenum. Using methods described by Doubilet 
and Colp (10) and Putsch and ^McGowan we have 
followed in patients the pressure necessary to 
overcome the resistance of the sphincter imme- 
diatel}^ after dilatation of the papilla As a 
control we inserted a catheter into the stump of 
the cystic duct, or into the common bile duct in 
other patients to determine the sphincteric resis- 
tance when there has been no manipulation. The 
resistance of the sphincter in a normal human 
indhndual is appro.ximately 150 millimeters of 
water To avoid the effect of morphine on the 
sphincter, readings were not taken until 6 or 
more hours following its administration In a 
patient (Fig. 4) in which there had been dilatation 
of the papilla following choledochostomy to No 
22 F. (Bakes 7 mm) dilator, the sphincteric 
resistance was approximately 370 and the per- 
sistent ductal pressure was 300 on the day follow- 
ing operation There was a fall in this sphincteric 
resistance over a period of several days, but it did 
not reach a normal level until approximatelv 4 
days following operation This is also true of the 
ductal pressure The findings have been constant 
m 6 additional cases In 3 patients in whom we 
have been able to introduce a verj' small catheter 


Cholecystectomy 
Choi edochostomy 

\ 


Perfusion pressure 
Ductal pressure 



Papilla not dilated 


I 2 3 4 5 t. 7 8 9 10 II 12 

Postoperative days 


Fig 5 Chart showing absence of initial rise in perfcsion 
and ductal pressures in a patient in whom choledochostomj 
was performed without dilatation of the papilla of Yater 


through the stump of the cystic duct or directly 
into the common bile duct without manipulation 
of the papilla, the sphincteric resistance remained 
at about the normal limits, both on the day of 
operation and in the following days (Fig. 5). 
These findings are comparable to the microscopic 
stud}', which shows the lumen of the papiUa fiUed 
with exudate and encroached upon by the ede- 
matous mucosa for several days after extensive 
dilatation of the papiUa of Vater. From this it is 
suggested that in cases in which such dilatation 
of the papilla has been carried out, the sphincteric 
resistance does not fall below the normal limits 
during a period of 2 weeks after operation. As 
Doubilet and Colp have stated, the hydrostatic 
pressure caused by the bile does not act against 
the sphmcter but forces the bile through the 
catheter, since less pressure is required to do this 
than to overcome the sphincteric resistance. 

This resistance, as mdicated by our e.xperiments, 
following the extensive dilatation of the papilla of 
I’ater in patients, suggests that such a procedure 
would be unwise if plastic operations are to be 
carried out on the common bile duct. The belief 
that incisions in the common bile ducts cannot be 
closed with safety after exploration of this struc- 
ture may also depend on the increased ductal 
pressure resulting from morphine during the post- 
operative period, as shown by Walters and his 
associates (15 and 19) Irritation from the pas- 
sage of instruments through the papilla of Vater 
may increase the pressure still further 

StniiLXRY 

_An in\ estigation has been carried out to deter- 
mine the effect of extensive dilatation of the 
papilla of Vater to permit the escape of overlooked 
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Fig 1 Tfae normal papilla of \ Iter of a dog ihowijis Fie 3 PapiUa of Valer i monlh aflcrdilaUtion of the 
inUct layers of musculature separating the mucous mem papilla with Bake* instrument >ote the are* of KarniiK 
brane from the duodenal wall Xij and interruption of the musculature Xtj 


At the end of a week the lumen of the papilla 
had reached approximately normal siae and most 
of the exudate had disappeared The continuity 
of the epithelium was almost completely restored 
In the mucosal stroma there were manv lympho 
cjtes but polymorphonuclear leucocytic reaction 
was slight There were many fibroblasts and 
some newly lamed capillaries (hmughout the 
mucosa and in the layers of muscle ensheathing 
the papilla Sometimes these eten extended into 
the adjacent intestinal musculature for a short 
distance 

After one month considerable scar tissue had 
formed This was in contrast to the normal dog s 
papilla, in which there is an intact investment of 
muscle about the terminal portion of the com 
mon bile duct (Fig 2) The scar tissue extended 
through the muscle at intervals and even in 
volved the duodenal musculans occasionaMy The 
mucosal epjthehum was complete but theg-lands 
appeared somewhat altered in outline and in the 
stroma about them were numerous lymphocytes 
and otne plasma cells fFig 3) 

In the specimens of the papilla from dogs with 
a greater interval than a month between opera 
lion and autopsy , the only further changes were 
the progressive increase in the collagen of the 
scat tissue and its retraction There was no 
further demonstrable alteration in the contour 
of the lumen of the duct 1 he ly mphoev tic reac 
lion was not noticed after an mtcnal of a 
months , . 

Sections of the fiver were compared with cob 


trols from normal dogs and from dogs after 
cholecystectomy alone Also m most experiments 
biopsies of the liver were obtained We found no 
instances of marked hepatitis In those dogs with 
strikingly dilated intrahepatic bile ducts there 
was some increase in vonnective tissue over that 
seen in control, but not to a great degree 
Lymphocytes were on/y slightly mere numerous 
about these ducts than in normal controls The 
degree of normal vanation seemed to us con 
siderable 

ClINICVt APPUCATION 

Autopsy statistics show that calculi are over 
looked at exploration of the common bile duct in 
approximately one third of the cases (14) Be 
cause of this, any method which may tend to 
improve these results seems indicated The 
expenmental evidence tends to show at lea't in 
animats, that the outlet of the duct is partiahy 
blocked by edema and the outpouring of exudate 
after extensive dilatation %\ilhin a relatively 
short time the papilla returns to a size smaller 
than It would have been following cholecystec 
tomy alone Mthough such contracture seems a 
definite possibihiv presuntablv on the basis of 
scar tissue formation no serious late results have 
been recorded attributable to extensive dilata 
tioo of the papilla of Vater 

An estimate of the state 0/ the pipiUa of \ ater 
immedialelv after dilatation m patients was 
attempted by the use of the perfusion methods 
described by Butsch and McGowan If the 
papilla IS sufficiently dilated to [tcraiit the escape 


CONDUCTION ANALGESIA IN ANORECTAL SURGERY 

HARRY E. BACON, B S., M.D., F.A.C.S., Philadelphia, Pennsyh ania 


O RIGINATED by Braun and modified 
1 by Alien, de Takats, and Werner as 
I infiltration anesthesia, this method 
is termed conduction analgesia be- 
cause the injections are made dehberately to anal- 
gesize the conducting pathways to the anorectum 
Such planned procedure is in contrast to the ran- 
dom injections of infiltration or block analgesia. 

The term analgesia is used to signify abolition of 
pain sensation ivith no loss of cerebral function- 
ing (4). Here the protopathic sensation is re- 
tained but the epicritic is lost Since the con- 
ducting pathways are enveloped bj' the analgesic 
solution, the nerves are affected by diffusion (8). 

This method of analgesia has been employed 
with excellent results in the surgical treatment of 
selected cases of internal and external hemor- 
rhoids, prolapse, moderate procidentia, polyps, 
fissures, fistulas of the simple, straight vanety. 
inflamed crypts, hj-pertrophied papillas, intra- 
anal ulcers, condylomas, and skin tags In 
divulsion and removal of certain foreign bocfles 
it may also be used It is not apphcable, how- 
ever, when the extent of the disease process has 
not been determined before operation, when free 
suppuration is present, when there are present 
massive condylomas, multiple and complicated 
fistulas, or malignant tumors in which extensive 
surgical intenxntion is required and the growth 
IS located in the region above the peritoneal re- 
flection These and such conditions as sequestra- 
tion dermoid cyst, stricture, procidentia recti, 
congenital anomalies, and imbedded foreign 
bodies, are better treated under general anesthesia 
or spinal analgesia 

PREPARATIOX 

_ Two hours, and, again, one hour, before opera- 
tion the patient receives bj' mouth 3 grains of 
sodium amytal or ij^ grains of nembutal. At 
operation, the patient assumes the exaggerated 
lithotomy position, with the buttocks well over 
the edge of the table and a large pad under the 
sacral region He is then placed in a shght Tren- 
delenburg position and, to add to his comfort, a 
pillow IS slipped under his head so as to raise it 
to the level of the pubis In the male, a Drueck 
binder is applied in order to omit the scrotum 

Trora the Dejxirtmeiils of Proctology, Temple Uiuvtrsit\ and 
Graduale Ho'*pita\s 
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from the operative field The anal and peri-anal 
skin are then painted with the following solution: 
picric acid, 5 per cent; acetone, 20 per cent; 
alcohol, 5 per cent; and water. The excess is 
dried with sterile gauze. 

AX.XI.GESIC SOLUTIOlt 

Procaine i per cent, or nupercaine o.i per cent 
(iriOQo), or metycaine i per cent may be used, 
with the addition of adrenalin in the proportion 
of 2 to 3 drops to the ounce, to prolong the anal- 
gesic effect. The solution should be freshly pre- 
pared. 

^ TECHNIQUE 

Step 1 With a inch, 24 gauge hj-podermic 
needle to which is attached a small syringe, an 
intradermal wheal is raised in the posterior mid- 
line, approximately three-quarters of an inch 
behind the anus For this, only a few minims of 
the solution are necessary. 

Step 2 -A 3 inch, 22 gauge needle attached to 
a 5 cubic centimeter syringe is introduced through 
the wheal, and, with the index finger in the anal 
canal as a guide, the needle is slowly advanced 
parallel and posterior to the canal for a distance 
of approximately i }4 inches At this site. 10 
cubic centimeters of the solution are deposited 
If the patient feels discomfort, a few minims may 
be injected as the needle is advanced. The sj-ringe 
is then detached and the needle is withdrawn up 
to, but not through, the wheal. 

Step 3 With the finger in the rectum as a 
guide, this same needle is slowly inserted on the 
left side, deeply, forward, and outward, to the 
full extent of the needle, depending on the fuUness 
of the buttocks. The sjiinge, charged with the 
analgesic solution, is now attached and 5 cubic 
centimeters are slowly injected into this area. 
.Again the needle is withdrawn up to, but not 
through, the wheal. 

Step 4 The needle is then inserted on the 
right side and the same procedure is followed as 
in Step 3 The posterior quadrant has now been 
completely injected. 5 cubic centimeters being used 
in the midline and 5 cubic centimeters on either 
side 

Step 5. With the technique described in Step 
I, the second intradermal wheal is raised in the 
anterior midline, approximately a half inch in 
front of the anus 
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calculi ETperiments on dogs suggest that damage 
may be done to the papiUa of \ ater b\ dilatation, 
with hemorrhage and inflammation m acute 
stages Liter there is scarring resulting m a 
smaller opening than that which follows chole 
c>stectom\ alone Clinically, perfusion pressures 
in patients during the postoperative period fo! 
lowing exploration of the common bile duct with 
dilatation of the papilla show that there is a 
greater pressure when the papilla is extensively 
dilated than in tho«e in whom it is not explored 
We believe that it is sufficient to determine the 
patency of the papilla of Vater by the passage of 
moderate ired instruments instead of attempting 
•o dilate It 
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Fig 5 Neries to the anorectal area showing their ori- 
gin in the sacropudendal plerns 

POSTOPERATItT: ANAEGESIA 

Prolonged analgesia may be obtamed by the 
injection of 5 cubic centimeters of diothane, H 
per cent solution, into the substance of the 
sphincter muscles (2, 3) In a series of approxi- 
mately 450 cases treated by the author, freedom 
from severe pain was a constant feature in all 
but 11. Similar experiences have been reported 


The anterior and posterior intradermal wheals 
serve to obtund the skin filaments and render 
subsequent injections painless The posterior 
rmdline injection interrupts the posterior branch 
filaments of the inferior hemorrhoidal nerves, the 
anococcygeal nen'es just below their perforation 
through the sacrotuberous hgament, and the 
penneal branch of the fourth sacral as it pierces 
the coccj'geal muscle. 

The posterolateral injections serve to anal- 
gesize the inferior hemorrhoidal nerves at a 
higher level, together with the perineal nen'e and 
Us posterior scrotal or labial branches, and the 
muscular branches of the dorsal nen'e to the 
penis or clitoris 

The anterior midline injection inhibits the 
postenor scrotal nen'es, its commumcatmg fila- 


Fig 6 Distnbution and location of sensory nen es of 
the anal region 

ments with the perineal branch of the posterior 
femoral cutaneous and its muscular branch to 
the superficial transveme perineal muscle. 

The anterolateral injections obtund the termi- 
nal branches of the penneal nerve, the muscular 
branches of the dorsal nen'e to the penis or 
chtoris, and the more anterior branch filaments 
of the inferior hemorrhoidal nen’e 

CONCLUSIOX 

In our hands this method has proved of utmost 
value and is to be highly recommended in aU 
cases in which local analgesia is indicated There 
is no pain, distortion, or bulging and complete 
muscular relaxation is obtained. The method is 
simple in the extreme, requiring only careful 
adherence to technique. 
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Fit; I a An mtraderm&l vbcal is raised in ihe midluie 
behind the poaterior aspect of the anus 

Step 6 With the finger in the anal canal as a 
guide, a 3 K inch, 32 gauge needh 1$ introduced 
through thisuheal and gently ad\anced parallel 
to the anal canal for a distance of t to iy 4 inches 
At thw site, s cubic centimeteis of the solution 
are very slowlj deposited The needle is with 
drawn up to, but not through the wheal 
Steps 7 and S are similar to Steps 5 and 4 the 
needle being inserted first on one side then on 
the other, deeply, backward, and forward toward 
the levator muscle for a distance of jK inches In 
each area, 5 cubic centimeters of the solution are 
injected This completes the analgesia 



Pis t SariCtal sectioo thowme needle inserted is the 
po tenor mdlme with dneer m lower rectum as a guide 





BACON: CONDUCTION ANALGESIA IN ANORECTAL SURGERY 


107 



Fig 5 Iserves to the anorectal area shomng their on- 
pn in ie sacropudendal ple-ois 


POSTOPER.-tTIVE ANALGESIA 

Prolonged analgesia may be obtained by the 
injection of 5 cubic centimeters of diothane, yi 
per cent solution, into the substance of the 
sphincter muscles (2, 3) In a series of approxi- 
mately 450 cases treated by the author, freedom 
from severe pain was a constant feature in all 
but II. Similar experiences have been reported 
(6, Q, 10). 

^ PtTRPOSE 


The an tenor and posterior intradermal wheals 
serve to obtund the skin filaments and render 
subsequent injections painless The posterior 
midline injection interrupts the posterior branch 
filaments of the infenor hemorrhoidal nerves, the 
anococcygeal nen'es just below their perforation 
through the sacrotuberous ligament, and the 
perineal branch of the fourth sacral as it pierces 
the coccygeal muscle. 

The posterolateral mjections serve to anal- 
gesize the inferior hemorrhoidal nen'es at a 
higher level, together with the perineal ner\-e and 
its posterior scrotal or labial branches, and the 
muscular branches of the dorsal ner\-e to the 
penis or clitoris 

The anterior midline inj'ection inhibits the 
posterior scrotal nerves, its communicatmg fila- 



Fig 6 Distnbution and location of sensory nerves of 
the anal region 


ments with the perineal branch of the posterior 
femoral cutaneous and its muscular branch to 
the superficial transverse perineal muscle. 

The anterolateral inj'ections obtund the termi- 
nal branches of tlie perineal nerve, the muscular 
branches of the dorsal nerve to the penis or 
clitons, and the more anterior branch filaments 
of the inferior hemorrhoidal nerve 

CONCLUSION 

In our hands this method has proved of utmost 
value and is to be highly recommended in all 
cases in which local analgesia is indicated There 
is no pain, distortion, or bulging, and complete 
muscular relaxation is obtained. The method is 
simple m the extreme, requiring onlj' careful 
adherence to techmque. 
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THE TREATMENT OF FISTULAS OF THE 
SMALL INTESTINE 

JOHN n HAR-raELL, M D 


T he occurrence of a fistula of the small 
vnAesUne in an abdominal viound is a 
distressing complication The serious 
ness of such a nstula depends upon it$ 
situation in the intestinal tract TTie higher the 
location the greater (he menace U constitutes to 
the life of the patient 

A high small intestinal fistuh ma> have a 
rapidly deleterious effect upon the general health 
la certain cases practically e\ er\ thing taken bv 
mouth IS almost immediate]/ expelled through 
the fistula uith the result that speedy mal 
nutrition occurs More important than the loss 
of food IS the enormous loss of dutd containing 
gastric and pancreatic juice bile and intesiinil 
secretion This means a !o-s of the sodium and 
chloride 10ns so necessary in maintaining the 
fluid \ olume of the tissues This results m prompt 
and severe dehydration and senous changes in 
the acid bise balance of the blood plasma (14) 
There occurs a rise in the blood nitrogen and a 
drop in the blood chlorides so that earij treat 
ment is required or death soon foUoas The loss 
of b'le and intestinal secretion further depletes 
the b^y fluids but the continued loss of pan 
CTcatic juice has been shoiin to be fatal (13 41) 
The situation as has been shown b\ Morion and 
Pesrse closely resembles that found in instances 
of high intestinal obstruction when the loss o! 
food fluid, and secretions is by vomiting instead 
of by way 0! a fistula 

In addition to the effect of a high small in 
testinal fistula upon the general condition of a 
patient there is a local effect of the mte tmal 
content upon the tissues as it esudes through the 
wound This material is nch m enzymes and di 
R*id before the Surgic*! «eclion of tie Jf cb SMte VfeJ 
cal Society September 24 1936 


PACS Detroit Michigan 

gests the tissues of the abdominal wall, often 
dissecting under the skin m fascia many inches 
lo either side of the wound As the secretions 
pour out upon the abdomen thev also attack the 
skin cau«ing widespread and painful exconations 
Secondarv infection often results The patient be 
comes rapidlv toxic, and added to this physical 
suffering there is the additional burden of mental 
anguish as the patient realizes that some senou 
computation has occurred 
The treatment of small inlesUna) fistulas has 
been reviewed b\ Ochsner (a?) and by Mcher It 
IS roost important that the general condition of 
the patient be constantly watched Active sup- 
portive measures -hould be started iromediatel/ 
The fluid loss must be made up This is best 
accomplished by the administration of large 
quantities o! intravenous fluid \ X per cert gU 
cose solution intravenously from 2 lo 6 liters 
daily may be necessary to keep the blood nitrogen 
within normal litnils The blood chlorides should 
not be allowed to drop below 400 nulhgiatrs 
Ihiv necessUatts the daily administration ot salt 
solution which is best given as normal saline 
intravenously or subcutaneously If the pat'iit 
IS greatly dehydrated a fair amount may be ab 
sorbed by proctoclysis which should ^ g''-*'' 
sfowfy as a Alurphy drip fliooci transfusions 
may also be of benefit With constant attention 
to these important features in the patient s care 
the problem of the treatment of the fistula itself 
must be dealt wnth 

If the fistula is small the use of the prone posi 
tioa on an anterior Bradford frame as suggested 
by Potter (33) may aid in preventing digestion 
of the skin Many sulistances have been applied 
to the skin as a protection against this local 
irritation and among the more widely used are 
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various ointTnents and powders Zinc oxide is the 
most frequentty used Lorch uses destin oint- 
ment combined with mtensive irradiation _ Smith 
and Christensen use kaolin and glycerin The 
more extensively used powders are copper bronz- 
ing powder advocated by Cunmngham Alany 
substances have been used to inactivate or neu- 
tralize the irritating qualities of the discharge 
Egg albumen locally and bj' mouth has been used 
by Ochsner (28) Dried milk has been used by 
Rees and others Potter (32) applies one tenth 
normal hydrochloric acid to the skin, and inserts 
a tampon saturated with beef broth into the 
fistula Warshaw and Hoffman, Fox (12), and 
others report favorably upon the use of Potter's 
(32) method, some using peptone instead of beef 
broth 

Patel and Carcassonne report the cure of one 
serious case by oral administration of fractional 
doses of 12 grams of calcium chlonde per day. 
In addition, 10 units of insulin were given daily 
These authors do not discuss the theorj' of this 
treatment However, it is probably based upon 
supposed inhibitor}' effect of large doses of cal- 
cium upon motor and secretoiy acti\'ity of the 
gastro-intestinal tract (4) Dietar}' restrictions 
are of little benefit. Continuous aspiration of the 
secretion by means of a catheter has been suc- 
cessfully employed by Erdman, Cameron, Cheev- 
er, Lahey, Walters and Kilgore, Walters and 
BoUman, and Ochsner The use of two catheters, 
one in the efferent and one in the afferent loop so 
that the intestinal contents are redirected into 
the bowel, has been employed by Wilkie Volkman 
and Peet favor this method 

The artificial closure of the fistula by various 
means has been tried by many authors The use 
of Beck’s paste as descnbed by Baker is an ex- 
cellent method if the fistulous tract is over an 
inch in length and not of too great a diameter 
Judd and Philhps have used chewing gum Plug- 
ging the fistula with gauze soaked in oil has been 
advocated by Rigby, Hendon, Stadler, and Fech- 
en Johnston describes a method of temporar}' 
closure of a fistulous opemng consisting of a two 
way catheter, the opemngs of which are connected 
wirii two small balloons, one at the end and the 
second situated about i 5 centimeters proximally 
The inner balloon is introduced into the lumen 
of the 6owel and is then inflated with a small 
amount of air, an amount just sufiicient to allow 
it to be pulled easily into the fistulous tract but 
not out of it The outer balloon is then inflated 
so that the whole balloon hes wholly upon the 
abdominal wall, thus holding the inner balloon 
firmly in place and seahng the fistulous opening 


There is another method of dealing with a high 
small intestinal fistula which, though not always 
feasible, may often prove a hfe saving measure. 
This is the artificial closure of the opening by 
means of a button or small plaque inserted into 
the lumen of the gut and pulled back against 
the opemng by means of a suture which is allowed 
to emerge through the fistula Though not always 
practical, this procedure is well worth a trial. 
Pamperl reports the case of Reybard, who over a 
hundred years ago advocated the closing of an 
abdominal wound which penetrated through the 
wall of the intestine by inserting a wooden button 
into the lumen of the gut The button was then 
pulled back snugly against the opening with a 
suture which passed out through the skin wound 
and was fastened to a crossbar l}'mg on the sur- 
face of the abdomen Kleybolte, in 1S42, de- 
scribed a similar demce made of leather Another 
method of artificial closure is by the use of a T 
tube as first advocated by Kappis in 1911. He 
inserted the horizontal portion into the lumen 
of the bowel and allowed the vertical portion to 
protrude through the abdominal fistula Ehot 
has used this method. Kaehler and Pamperl have 
used a rubber tube split in half. Ahrens beh’eves 
that the T tube is preferable as it tends to depress 
the mesenteric wall of the bowel where often 
there is a tendency to spur formation at the junc- 
tion of the efferent and afferent loops Dowdini9i7 
describes a small disc w’hich he inserted into the 
lumen of the bowel and held against the opening 
with a suture which passed through a small 
obturator, or hollow axle-like shank of the right 
length and was tied to a second disc on the skm 
C H. Alayo (24) in the same year used the Dowd 
button Cattell reports the successful use of this 
button in several cases C. W. Alayo (25) used a 
bakelite button m the closure of a gastrostomy 
opemng The success of these various derices 
depends upon having a relatively small opening 
m the bowel with moderately firm tissue about 
the opening against which the button may be 
pulled. If file hole is large, invoh'ing one-half of 
the circumference of the bowel for instance, or 
if it is situated at an angulation, such a button 
wall not stay in place. .A T tube in this instance 
is also of little value. With a large opening the 
liquid bowel content leaks about the tube and the 
pressure of the tube against the friable inflamed 
bowel w all causes further necrosis 

Surgical procedures at this time are fraught 
with serious dangers and with small chance of 
cure The bowel may be risible but the walls are 
usually so inflamed that any attempt to free the 
margins and close the opening by suture results 



SUrGER\, GYNECOIOGY AND OBSTETRICS 




Fig 1 Cue 1 Condition of tbe obdomtno) Hound tt 
the tune the rubber disc wi« fir» inserted The opeoine m 
the bouel it visible m the loner angle of the nound The 
rubber disc IS »ho\tfi in tbe outline held to place •vithto the 
luiDCti of the bon el by a suture nhirh emerges through the 
openinijand is tied toa crossbaron the surface of (he abdo- 
men There is a marked excoriation of the stun fbe two 
counter mcisinris ate shonn one below tbe ngbt costal 
border and one m the ngbt groin The intestinal drainage 
had dissci^ted under the Un to these areas and ab<u;csses 
had formed. 


in tVe teanng of thr bowel and increasing the 
size of the fistula If (he abdomen is opened with 
the idea of excising the fistula and doing an anas- 
lomosj* or an enlcroslomy, thc« Js the ^nous 
possibilitv of contamination with restilUng pen 
lonitis Slan> opetauve procedures bate been 
suggested, but an> radical surgerj is obxiously 
contra indicited except when there is an olv 
struction lower down in the eSerenl segprctit 
Rokhkmd lists a secund exception namely when 
the defect in the infestmal wall is so large that 
the entire content is lost extertiaWy 
If there is any po'^sibiliis of an obstruction in 
the efferent loop its presence should bt dettr 
mined at the earliest ^ssible moment Such an 
obstruction may be respon'^ible for the appearance 
of a fistula in the first place The watt of ib^ « 
posed loop of bowel m an open infected wound is 


Flee The nbbet disc trhish wet used la Cese I 

much more likely to give wav if there js an ob 
struction distal to it than if the bowel lumen is 
patent Jherefere if an obstntciioo is suspected 
n well to nsetl a catheter through the fistula 
and into the efferent loop and inject an ounce or 
two of mineral oil This will appear rectally if 
there is no obstruction If the oil does not appear 
immediate operation for the relief of the obstruc 
lion IS imperative as any attempt at closure of 
(he fistula either by artificial or surgical means ts 
futile It mav be possible to locate the exact site 
of the obstruction bv injecting a small amount of 
banum into the efferent loop and following its 
course with the x ray The longer the delay the 
greater the certainty of a fatal outcome How 
ever if It could be determined that the obstructed 
area was situated well away from the fistula, it 
might prove more practical to make the incision 
directly over the obstructed area do an entero- 
anastomosis about It and rely on artificial closure 
of the fistula Then as the general condition of 
the patient improved this could be dosed later if 
It did not close itself 

So much for the necessity of immediate surgical 
interterence A ow to consider the small intestinal 
fistula with an opening so large that the entire 
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content of the afferent loop is lost externally. 
We have (ie\ased a refinement of the button and 
tube method of artificial closure which may work 
where these may not Let us consider such a 
fistula situated at a knuckle and involving about 
half the circumference of the bowel with a gaping 
and infected wound from which the intestinal 
contents flow in an almost uninterrupted stream. 
First we introduce a probe into the bowel to 
determine the approximate size of the lumen and 
the angle at which the afferent and the efferent 
loops meet at the opemng We then mold a wax 
model of the proper size and proper angle and 
with sufficient belly to receive the intestinal con- 
tent from the efferent loop and shunt it around 
the comer into the afferent loop This mold must 
be long enough to extend well be\’ond the area of 
the necrotic bowel The general shape may be 
that of a half tube or an angulated tube from 
which a longitudinal strip, the width of a quarter 
to a half of the circumference, has been cut awai’ 
This wax model is then cast in pliable rubber 
which is easily folded up and inserted into the 
bowel but is stiff enough to return to and main- 
tain its original shape Into the exposed portion 
we place a hea\'y sflk suture which is allowed to 
emerge through the fistula and is fastened to a 
crossbar on the surface of the abdomen If the 
rubber cast does not staj' in place, two sutures, 
one through either end and brought out through 
the bowel wall and abdominal wall will hold it 
there The wound is then appro.ximated with one 
or two large sutures or possibly a strip of adhesive 
tape The leakage stops, the intestinal content is 
diverted into the bowel below the fistula. The 
general condition of the patient improves The 
wound rapidly loses its angry appearance With a 
httle ointment on the skin and imgation of the 



Fig 4 .\ sagittal section showing rubber disc inside the 
lumen of the bow el and puUed against opening by a suture 
which passes out through the fistula 


wound, granulations soon appear and bridge 
across After a short time the condition of the 
tissues may be so improved as to warrant surgicM 
closure of the opening. Or if the opening is 
closing and becoming smaller, this cast mat' be 
withdrawn and replaced trith a smaller one. \\Tien 
the granulations grow snugly about the thread, 
the latter may be cut, the button passes, and the 
fistula soon seals itself and heals completely. 
We feel this to be an improvement in the treat- 
ment of high intestinal fistulas as compared to 
early and more radical procedures 

StntJLUtY 

The treatment of small intestinal fistulas has 
been re\'iewed. 

The presence of an obstruction distal to the 
site of a fistula constitutes the one aU unportant 
reason for immediate surgical interference. 

The practicabihty of closure of a small intes- 
tinal fistula by artificial means is stressed. 

In the presence of a large fistulous opening, 
where other tj’pes of artificial (button) closure 
are unsatisfactory, the use of the rubber cast as 
described here, maj' prove a life saxHing measure 

Four cases are reported. 

Case t A. male, 30 years old, w as operated upon for sub- 
acute appendicitis The operation was easilj’ performed 
through a right rectus incision .-Vn mtestinal obstruction 
occurred The patient w as agam operated upon on the fif tli 
postoperatiie day The obstruction was found to be due to 
an old fibrous band w hich constncted the small bow el at the 
ieiel of the lower jejirmim This band was cut and the 
bow el freed Just proximal to the band w as a necrotic area 
w hich perforated spontaneously The margms of this open- 
ing could not be approximated .An entero-anastomosis 
was made between this portion of the bowel and an emptv 
loop distal to It The anastomosis w orked \ eiy w eU Four 
other smaller perforations occurred in the distended necro- 
tic bowel above the anastomosis It w as possible to close 
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Fig s Case 2 Condition of the abdominal n ound at the 
time the rubber cast n as first inserted A knuckle of bon el 
IS visible in the base of the i\ ound The top of this knuckle 
has sloughed off leanng a large hole There is marked 
evcoriation of the skin The rubber cast is shown m place 
wathm the lumen of the bowel, held in place by a suture 
through either end which passes out through the bowel 
wall and the abdominal wall There is a third suture 
fastened to the cast at the knuckle This emerges through 
the fistula This suture w as later tied to a crossbar on the 
surface of the abdomen 

Fig 6 Sagittal section showing the rubber cast inside 
the lumen of the bow el The sutures through either end of 
the cast pass out through the bowel wall and abdominal 
w aU, and are tied on the skin The central suture emerges 
through the fistula and is tied to a crossbar on the surface 
of the abdomen 

Fig 7 Two vaews of the rubber cast used in Case 2 


Fig 8 The insertion of the rubber cast into the lumen of 
the bowel 

Fig 9 Case 2 Condition of the abdominal w ound after 
the cast had been m place i w eek There is no leakage and 
the condition of the w ound is greatly improved 

Fig 10 Case 3. Condition of wound when patient came 
to the hospital after wearing a rubber button for o\er 8 
months He took care of this himself, and this shows his 
own method of fastening it in place 

Fig II Case 3 Button has been withdrawn, and the 
skm of the abdomen has been unmediatelj flooded wuth in- 
testinal contents 

Fig 12 Case 3 Button being inserted into the lumen 
of the bow el 

Fig 13 Case 3 The button is within the lumen of the 
bowel and is held in place by the attached strmg. 

Fig 14 Case 3 Appearance of the abdommal w ound 3 
wee^ after operation 


all these except one The tissue about this was so friable 
that It w as impossible to approximate the margins A soft 
catheter w as mserted through this hole mto the lumen of 
the bowel, and brought out through the omentum which 
was tucked o\ er this w hole portion of discolored inflamed 
bow el This catheter w as brought out through the w ound 
as an enterostomj The enterostomy tube worked well 
The w ound became infected wuth colon bacilh w hich neces- 


sitated the remox al of sex eral stitches, and on the sixth day 
a fecal fistula occurred. The opemng in the bowel could be 
seen in the lower angle of the inasion (Fig i) Food and 
flmds came through this opening withm 5 minutes after 
being taken by mouth The wound infection progressed 
There was a copious amount of mtestmal drainage pouring 
from this opening m a nearlx constant stream This matenal 
XX as xery irritating. It excoriated the skin and dissected 
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Fig 17 Fig 18 

Fig IS The soft nibbtrbuUon isio pUcewjtiin the lumen of the bcw«l 

It IS pulled back against the opening b> means of a black silk thsead which emerges 
through the upper angle of the wound 

Fig ifi Case 4 The wound strapped and (hwad held by a stnp of adhesive tape 
abo>e the upper angle 

Fig 17 Case 4 The tension has been removed from the thread and the wound 
and drapes have been flooded with inte tinal content 

Fir 18 Casea Appearance of tbe wound j weeksaftee insertion of the button It 
IS welt healed except for a small granulaling sinus at the upper angle through which 
the thread emerges Three days after this picture was taken the thread was cut The 
Wound was healed wiehm a we L 


under it to either side of (he wound A (rnder mas 
appeared fjelow the right costal border and a second in ibe 
right mfuwal region These were laci ed and drained 
They proved to be abscesses and were connected with the 

The patient lost ground rapidly The blood nitrogen 
mounted The enterostomy tube stopped draining and was 
removed Many different w avs of dressing the wound were 
tried but the drainage was so copiou that the snrface of 
the abdomen was almost constantly flooded with this irn 
tatmgmtestmal content Finally a soft rubber button was 
dcM ed out of two lasers of rubber Ussue (Fig *) This 
disc or button was then relied up and inserted into the 
lumen of the gut (Fig 3) and pulled back against the open 
ms in the bowel (Fic 4) by means of a suture which was 

allowed io emerge through the incision and was (a t'oe^u 

a ctos bar on the urface of the abdomen (fig t) The 


drainage of intestinal content stopped immediately The 
patients general condition rapidly improved The wound 
lofectKKi cleared up ffeaftfiy granufat/on tissue soon gnr» 
Gnnty about the thread Six weeks after the insertion of 
this rubber disc the suture was cut and the button passed 
The fistufa had sealed itself One week liter the patient 
w as without a dres mg 

Cases A male 4s yearsof age wasoperatedupon by a 
crdleague for chronic appendicitis and to free abdominal 
adbewms On the tenth day a wound infection developed 
The wound wai probed— gas and fecal tnalltr escaped lU 
was first seen in consultation 7 weeks after the operation 
The fistula had been disrbarging for 4 days There was a 
large gaping infected w ound w ith marked exconalnn of the 
skin The opening 10 the bowel which was visible was large 
and situated at an angulation All foods and ffuif taken 
by mouth were soon lost through the fistula The ordinary 
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type of button \\ ould not stay in place A rubber cast n as 
made from a wax model as previously descnbed (Fig 7) 
and inserted into the bowel (Fig q) A suture was first 
placed through the angle or knuckle of the rubber cast to 
hold it This was at first anchored to the skm with a tab 
of adhesiv e tape (Fig. 8) It w as later tied to a crossbar m 
order to puU the cast more snugly against the opemng in 
the bow el Tw o more sutures w ere then placed in the cast, 
one through either end (Fig 7) These w ere brought out 
through the bow el w all and abdominal w all (Figs 5 and 6) 
and tied in place (Fig 8) The wound was loosely approx- 
imated There w as only a shght amount of leakage there- 
after The general condition of the patient improved 
The condition of the wound improved so much that a sim- 
ple secondary closure was performed 2 vv eeks later This 
was successful and the patient was able to leave the 
hospital on the fifteenth day 
CvSE 3 ,A male, 17 years of age, was shot through the 
body wuth a Ivo 22 nfle The bullet entered just to the 
left of the twelfth thoracic vertebra, passed through the 
pleural cavatj', perforating the low er lobe of the lung, dia- 
phragm, hver and stomach, and emerged through the fifth 
interspace in the left nipple line -An abdommal exploration 
w as performed a few hours later and the stomach perfora- 
tions w ere sutured The postoperativ e course w as stormy, 
with fever, 102 degrees and distention of the abdomen 
On the eighth daj the patient suffered a severe hemor- 
rhage from the stomach necessitating a transfusion On 
the tenth postoperativ e day the wound opened up and was 
resutured Five days later a fecal fistula appeared, and 
patient was put on a Bradford frame .At the end of the 
third w eek he developed an empyema of the left thoracic 
canty Closed dramage w as mstituted In the fourth week 
an appendiceal abscess was discovered and dramed AH 
this while the fistula was drainmg copiously I first saw 
the patient in consultation with regard to the fistula, 
approximately i month after his accident -At that time he 
had a large fecal fistula m an upper abdommal wound 
His w eight had dropped from loS pounds to approximatelj 
SO or 60 pounds, and he w as m a truly pitiful condition 
Omtments, powders, suction, m fact a long hst of things 
had been tned with little or no success The mucous mem- 
brane had grown to the skin as m a permanent colostomy 
(Fig 10) The opening was about the size of a half dollar 
.A rubber cast w as made and inserted From that daj the 
general condition of the patient gradually improved 
Dunng the course of the next month 3 operations w ere per- 
formed The nght lower quadrant was explored, a nb 
resection was done, and open drainage of the empyema 
was instituted .Also, a left subdiaphragmatic abscess was 
dramed Four months after the accident the patient was 
able to leave the hospital By this time he had worn the 
button for 3 months and was lookmg after it lumsetf 
Sometime later he made one for himself out of an mner 
tube He wore this button until June, 1937 He was able 
to ride a bicy cle and play golf His general condition im- 
prov ed so much that early m June the inasion w as opened 
The fistulous opemng was exased together vnth about 3 
mches of bowel proximal and distal to the opemng .An 
end-to-end anastomosis w as performed and the patient w as 
able to leave the hospital wuth a healed wound in about 
2 w eeks This case affords an excellent example of the v alue 
of this rubber button type of closure It was worn con- 
tinuously for over 8 months, during which time the patient 
underwent three serious major operations He recovered 
and gamed m general strength sufiociently so that he was 
able to go home and lead a fairly normal and comfortable 
existence until his general health had improved to such an 
extent as to pemut him to withstand a resection of his 
bow el 


Case 4 .A colored female, aged 29 years, was admitted 
to the hospital with a strangulated umbilical hernia, with a 
tw o day history of abdommal pain, emesis, and fever. The 
white blood count was 14 700, and the polv-morphonudear 
count w as 92 per cent .An operation w as performed within 
a few hours .A small mcision w as made ov er the mass just 
above the umbilicus .A small loop of jejunum w as found 
incarcerated in a sac It appeared black but was thought 
to be V iable It was dropped back and the herma repaired 
The postoperative course was stormy — fever, lor to 103 6 
degrees, pulse, 100 to 140, marked abdominal distention 
partiall3' reheved by AA'angensteen suction -A broncho- 
pneumoma and pleurisy dev eloped. The general condition 
improved shghtlj- On the tenth postoperative day the 
pulse w as still elev ated, and the abdomen still distended 
On the tw elfth postoperative daj-, a fecal fistula appeared 
in the wound This drained more copious amounts each 
daj’. The patient vv as giv en 3000 to 4000 cubic centimeters 
of mtrav enous glucose and saline daily. How ever, i week 
later, in spite of this intensive treatment, the blood urea 
was 12 1 7 milligrams per cent and the blood chloride was 
346 5 milligrams per cent She was seen in consultation on 
this same day The w ound w as open, the fistula visible m 
the base of the wound. It w as impossible to keep the w ound 
drj’, and there w as much necrotic tissue along the margins 
of the wound. Sev eral times in the course of inspection of 
the wound, 100 to 200 cubic centimeters of intestinal con- 
tent gushed out, flooded the abdomen, and ran mto the bed. 
The fistula was about i centimeter in diameter. It was 
explored vvitb the finger and found to arise from a shghtly 
constneted portion of the bow el The bowel for a distance 
of about 2 centimeters to either side of the fistula felt firm 
and indurated Bejond that it seemed to be normal A 
soft rubber button was made similar to the one devised for 
Case I It w as rolled up and inserted into the lumen of the 
bowel, and pulled back bj- means of the attached thread 
which was fastened to the skm The patient’s condition 
remained about the same for 2 daj’S The temperature and 
pulse remained elevated, temperature, loi to 104 degrees, 
pulse, no to 120 A contmuous intravenous infusion was 
started, and wathm 2 daj’S she appeared much improved 
The temperature and puke levelled off to normal, and in 
3 daj’S the blood urea had dropped from 121 7 milhgrams 
per cent to 49 2 milhgrams per cent, and the chlorides had 
nsen from 346 3 nulhgrams per cent to 412.5 milli grams 
per cent The wound rapidlj’ cleared up The button 
came out two or three tunes in the first 48 hours .After 
that It remamed in place, and there was no leakage The 
wound margins were approximated with adhesive tape 
and a cod liv er oil and v aseline dr^smg was apphed. Three 
weeks from the time the button was introduced, the wound 
was healed except for a small smus through which the 
thread passed out and was fastened to the skin of the 
abdomen The patient was up and about .At this pomt 
the thread was cut, the button passed, and the patient was 
completelj' healed withm a week 
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Fig i < Cas« 4 The soft rubber button is tn placennthia the lumen of the bowel 
It IS pulled back agamst the opening by means of a black silk thread which emerges 
through the upper an^le of the wound 

Fig iS Case 4 Thewound strapped and thread held by a strip of adhesive tape 
above the upper angle 

Fig ty Case 4 The tension has been removed from the thread and the wound 
and drapes have been flooded with intestinal content 

Fig i8 (^se4 \npcaranceof|hewoundy weeksafterin rrtinnof thebutton It 
IS well healed except for a small granulating lous at the upper angle through which 
the thread eroeroCS rbire days after this picture was taken the thread was cut The 
wound was healed within a week 


under it to either side of the wound ^ tender ma » 
appeared below the right Co«tal border and a second in the 
right Inguinal region These were incised and drained 
Theyjiroved Co be abscesses and were connected nith the 

The patient lost ground rapidly The blood lutrogen 
mounted The enterostomy tube stopped drauiing and was 
removed Many diHerent ways of dressing thewoundww 
tned but the drainage was so copious that the surface of 
the abdomen was almost constantly hooded with this tm 
Uling intestinal content Finally a soft rub^r button was 
devised out of two layers of rubber U ue (Fig ») Tm 
disc oc button was then rolled up and inserted lat* the 
lumen of the gut (Fig j) and pulled back against lie open 
ingiQ the bowel (Fii. 4) by means of a suture which was 
aUnwed lo emerge through the incis;o° anti V*^***?“*S^ 
a crossbar on the surface of the abdomen (Fit 1) The 


drainage of intestinal coateol stopped imraedwlcly The 
patient s ixneral condition rapidly improved The wound 
infection cleared up Healthy granulation tissue soon grew 
firmly about the thread Six w eeks after the insertion of 
this rubber disc the suture w as cut and the button passed 
The fistula had sealed itself One week later the patient 
was without a dressing 

Cases Amale aiyearsofage was operated upon by a 
colleague for chronic appendicitis and to free abdominal 
adhesions On the tenth day a wound infection developed 
Tile wound was probed— gas and fecal matter escaped fie 
was first teen m consultation 7 weeks after the operation 
The fistula had been discharging for 4 days There w as a 
Urgei^pingiQfected wound with marked etconation of the 
Ijn niofWningmthebowetwhichwasvi ible wasl3rt,e 
and situated at an angufauon All foods and fluids taken 
by month were soon list through the fistula The ordinary 
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C ONGENITAL malformations of the 
uterus have been classified in vanous 
ways b}' different authors The follow- 
ing grouping, suggested by Strassmann, 
appears to be the most satisfactory" 

I Uterus septus — the septun. extends through 
the body of the uterus and the cervdx It may or 
may not pass down to di\dde the vagina in half. 

2 Uterus subseptus — the septum is incomplete. 
3. Uterus bicomis — a uterine horn is free on 
both sides Depending upon the degree of separa- 
tion and non-union of the horns there result here 
the following subgroups: 

a Uterus arcuatus — there is simply a slight 
indentation or notch in the fundus, resultmg in a 
heart-shaped uterus 

b Uterus bicornis umcollis — the indentation 
further separates the two horns, they being jomed 
at a point only a short distance above a single 
cemx. 

c Uterus bicomis duplex— the horns are fur- 
ther separated, but the adjacent walls are fused 
just above the cervical level There are two dis- 
tinct cemces and there may or may not be two 
vagmas 

d Uterus didelphys — there is complete separa- 
tion of the horns with formation of a tme double 
uterus There are two cervices and two vaginas 
This anomaly is the rarest of all 

No attempt will be made here to discuss the 
embryology of the utems in detail Suffice it to 
say that most uterine malformations are the re- 
sult of unproper fusion of the two muellenan 
ducts, resulting in an accentuation of what are 
called horns in the adult uterus Many theories 
have been advanced to explain the factors re- 
sponsible for this failure of fusion of the ducts, 
and among them the foUovnng seem most worthy 
of mention In the case of many of the theories, 
the proponents have failed to advance tangible 
evidence in support of their ideas 

I Prommence of a rectovesical ligament. This 
ligament is frequently found between the two 
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horns of a normal single uterus, and betw-een 
those of a bicomate uterus. However, this liga- 
ment might just as well be a part of the anomalous 
condition itself as its cause. 

2. Fetal peritonitis, the resulting adhesions pre- 
venting fusion of the ducts This course of events 
must be exceedingly rare, if indeed it occurs at all 

3 Abnormal persistence of a cloaca, or 

4 Disturbance of development of the intestinal 
tract or bladder, the abnormahties thus prevent- 
ing normal union of the two ducts. 

5 Too short round ligaments, or 

6 A broadening (widening) of the bony pehds, 
again preventing proper fusion 

7. Variations in the germ plasm itself. 

it is probable that one or more of these factors 
play a part, varying in different instances 

Congenital malformations of the uterus are not 
rare, but relatively few cases are recognized during 
life Statistics as to their frequency are confusing 
because the e.xact nature of the anomaly is not 
always accurately descnbed by the author, and 
there is often disagreement as to which name 
should be apphed to the particular anomaly in 
question Various statements occur in the litera- 
ture concerning the frequency of the rarest 
anomahq 1 e utems didelphys Findley quotes 
Stolper as having found 10 cases in 7,400 mamed 
women, and Neugebauer as finding 3 cases in 
19,000 examinations, but whether the obsenmUons 
were made chnically or postmortem is not stated. 
Findley himself was able to collect from the 
literature 135 true cases of uterus didelphys up to 
1926 With regard to the more common bicomate 
uteri. Falls says “the frequency is estimated to be 
I per cent,” but gives no statistical proof of his 
statement. 

As a mle douhlmg of the utems does not assume 
clinical significance until the advent of pregnancy, 
and even at such a time the condition is fre- 
quently unrecognized. Many amusing reports 
occur in the literature concerning the confusion 
which has resulted from failure to recognize the 
abnormality. In breech presentations, when the 
septum is incomplete, one leg may pass down one 
side, the other leg down the other side, and the 
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alwaj s been irregular, occurring e\ etj' 14 to 21 daj’s, alw ays 

accompanied by severe dysmenorrhea; fiov.-\anable. 

Patient was entirely well until zyi years ago at which 
time she was suddenly seized with a sharp pain runmng 
from the lower lumbar spme to the nght hip This pain 
remamed constant, did not radiate in any particular direc- 
tion, was not associated with nausea, vomitmg, change of 
bowel habits, genito-unnary or gynecological symptoms 
The pain was at first severe enough to keep her home from 
w ork and to prev ent sleep There w as no preceding history 
of trauma After 3 day's of treatment with hot w ater bags, 
the pain disappeared After that she had similar attacks of 
pam, occurring several tunes a year, but between the at- 
tacks she remained quite well A sev ere attack 9 months 
before adimssion was diagnosed as acute appendicitis 
Operation was advised but refused and the pain gradually 
subsided Fifteen weeks before admission the patient was 
seized with a sunilar attack of pain The surgeon advised 
immediate operation, which was performed in the hospital 
in North Adams, Massachusetts An abscess w as found in 
the right lower quadrant of the abdomen and right side of 
the pelvis The surroundmg tissues w ere acutely' inflamed 
and glued together with fibrinous exudate The surgeon 
was not sure whether the appendix or the right tube was 
the pnmary focus of infection, and he decided to drain the 
abscess A culture of the pus was reported to yneld a 
hemoly'tic streptococcus The wound continued to drain 
and the fev er w as mam tamed Five w eeks later the w ound 
was reopened and another large abscess was found and 
drained But this abscess likewase continued to dram pro- 
fusely, and the patient suffered much pam Her f ev er con- 
tinued, her appetite faded, she lost weight and strength, 
and developed pressure sores on her back Fmally the 
region of the nght hip became swollen and the right thigh 
tender and painful She was seen in consultation by one 
of us (FLM) m the North Adams Hospital It was 
obvious that the infection had spread extensively and re- 
quired further drainage The doctors in charge of the case 
advnsed transferrmg the patient to New York for the pur- 
pose of further treatment Although it w as recognized that 
the nsk of transportation was great, it seemed best to make 
the change The tnp of 180 miles was very tinng 

On amv al the patient w as pale and emaciated and evi- 
dently m considerable pain and discomfort The tempera- 
ture was loi 6 degrees and the pulse was rapid The eyes, 
ears, and nose were essentially’ negative The mouth was 
dry, the tongue coated , the throat w as normal No enlarged 
glands were felt m the neck The lungs were clear The 
muscular tone of the heart was feeble, and there was a 
systohc murmur over the pulmonic area The abdomen 
was moderately distended and everywhere tender In the 
lower abdomen to the nght of the tmdlme was an ulcerated 
area wnth undermmed margms In the depths of the ulcer, 
a sinus led through the abdommal wall down toward the 
nght loner quadrant From it large quantities of pus were 
dischargmg (Fig 1) The nght lower quadrant above 
Poupart’s ligament was bulging and there was a large area 
of fluctuation just beneath the skm The upper third of the 
nght thigh was swollen and edematous with fluctuation 
over Scarpa’s tnangle Pressure here caused pus to pour 
forth from the abdommal sinus The postenor surface of 
the thigh also revealed deep fluctuation The hip jomt, 
however, could be moved without great pam The nght 
leg as well as the whole left lower extremity showed con- 
siderable wastmg 

The patient was obviously too sick to stand an imme- 
diate operative procedure She was given flmds and a 
sedative The white blood count was 11,700, with 65 per 
cent polymorphonuclear leucocytes The unnaiysis was 
negative On the day after adrmssion the patient seemed 



a little better and stereoscopic films of the pelvis and nght 
thigh w ere made before and after the injection of hpiodal 
mto the abdommal smus The report foUow-s “The oil 
puddled along the psoas margms retropentoneally, and the 
tip of the catheter extended as far as the first lumbar level. 
There is an obvious cavity with gas m it, lying m the 
antenor thigh region, and it is reasonable to suppose that 
the two cavihes communicate There is no evidence of 
bone pathology’. The hip jomt is not unusual” (F ig 2) 

On the third day the patient was very uncomfortable 
and cried w henever she was touched or mov ed, but her gen- 
eral condition was sbghtly improved It seemed best not 
to delay the operation. Long mcisions w ere made on the 
antenor and postenor aspects of the thigh and large quanti- 
ties of pus were released from a cavity- surroundmg the 
upper third of the femur. This cavity extended upward 
along the iliopsoas muscle into the retroperitoneal space 
vv here a large mass of necrotic tissue lay in a huge abscess 
cavity This abscess was drained through an obhque 
inasion above Poupart’s hgament (Fig 3) The whole 
mfected area w as flooded with a suspension of zmc pero.xide 
in distilled water The wounds were hghtly packed with 
gauze soaked m this suspension and the dressmg was sealed 
with V asehne gauze 

Culture of the pus obtamed at operation showed a micro- 
aerophilic hemolytic streptococcus, an anaerobic non- 
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Fig 1 Appearance of ulcer of abdomina) ytaJI upon 
admission 

bab> thus straddles the septum Cases ol super 
fetation are reported (tt), one noman giving birth 
to a 7 months’ infant followed 3 dajs later bj a 
fetus approximately 3 months in age Confusion 
in diagnosis has resulted from the fact that one 
condition ina> be noted b> the first observer on 
one side of the vaginal septum, while a consultant, 
who examines the other cervix, is unable to cor 
roborate his colleagues impression Diagnoses 
have been made of ovanan cysts, myomas or ewn 
ectopic pregnancies Women with double uicn 
conceive readily 40 per cent, however havecom 
plicated debvenes (ai) and abortion and pre 
mature labor occur frequentlj , 17 per cent develop 
retention complications There is unusual fertibC) 
in some cases In one instance (71) there were 
delivered i baby in the first pregnanev 2 in the 
second 3 in the third 4 m the fourth and 3 in the 
fifth, making a total of thirteen babies in five 
pregnancies ' In the last labor the uterus ruptured 
Of the lesions associated with double uterus 
hematometra is the most frequent When it occurs 
on one side onlv menstruation bv the other uterus 
will confuse the diagnosis As would be expected 
dysmenorrhea is a common symptom 

Other lesions w hich hav e occurred in association 
with double uterus are tumors of one cornua 
(polj-ps 7 fibroma 6 adenom>oma carcinoroa 
74 cbononepjthelioma 8 hematocolpos salpingi 
Us 4 ovarian cjsts tumor m an hemi atretic 
honi 32, ovanan abscess 4 inguinal hernia con 
Uuung a horn of a bicornate uterus, 25 ao'te 
intestinal obstruction due to pregnancj in a 
bicomateuterus.is cmp>einaofcer\icali5st 12) 



Pig 2 Rorntctnogriim ihovsmg gas RUed ibtccH can 
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Several patients were operated upon with a 
diagnosis of acute appendicitis (17, 26) 

Findle> emphasizes the fact that absence of the 
right kidney and ureter is a frequent associated 
anomaly in this condition, and he suggests pre 
hmmary catbeterization of the ureters be/ere any 
operative procedures are done In one instance in 
which hysterectomy was (lone, the only ezisting 
ureter vvas severed In the case to be presented 
herewith one kidney was absent 

W c have been able to find records of compara 
tiielj few cases however in which infection 
played a prominent part in the clinical picture 
Several of these were gonococcal in origin (8), 
while 2 developed a streptococcus peritonitis (9, 
2q) In the case reported by Mihailesco a condi 
tion was found (pyocolpos and pvometros with 
mropentoneal euension) which was i ery similar 
to the case to be presented 
The following case is reported as an interesting 
example of an uncommon utenne anomaly asso- 
ciated with infection due to a micro aerophilic 
bemolyUc streptococcus 

B S (etnale age 14 >ears Massachusetts textile mdl 
worker wasadmiUed to 1 reshytenan Ho pital Ne» \ork 
Qty February Ji 1937 Unit history No 511348 The 
histoiy was irrelevant Patient had b«n mamed 8 
years and had not been pregnant Husband was living and 
util Occupation — cotton spmdJe operator She had had 
no previous illnesses or operations Menstrual periods had 
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al« ays been irregular, occurring every 14 to 21 dal's, alwai's 
accompanied by se\ ere dj-smenorrhea; flow variable 
Patient was entirely well until years ago at which 
time she nas suddenly seized with a sharp pam runmng 
from the lower lumbar spine to the right hip This pain 
remained constant, did not radiate in any particular direc- 
tion, was not associated nith nausea, vomiting, change of 
bon el habits, gemto-unnary or gj-necological sj-mptoms 
The pam was at first seiere enough to keep her home from 
n ork and to pre\ ent sleep There n as no precedmg history 
of trauma, .•\fter 3 days of treatment mth hot nater bags, 
the pain disappeared After that she had similar attacks of 
pam, occurring seieral times a year, but between the at- 
tacks she remamed qmte n ell .A severe attack 9 months 
before admission was diagnosed as acute appendicitis 
Operation was adnsed but refused and the pain gradually 
subsided Fifteen weeks before admission the patient was 
seized with a similar attack of pain The surgeon adnsed 
immediate operation, which was performed in the hospital 
in Xorth Adams, ilassachusetts An abscess w as found m 
the right low er quadrant of the abdomen and right side of 
the pelns The surroundmg tissues w ere acutely inflamed 
and glued together with fibnnous exudate The surgeon 
was not sure whether the appendix or the nght tube was 
the primary focus of infection, and he deaded to drain the 
abscess -A culture of the pus was reported to yield a 
hemolj'tic streptococcus The wound continued to dram 
and the fever was mam tamed Five weeks later the wound 
was reopened and another large abscess was found and 
drained But this abscess likewise contmued to dram pro- 
fusely, and the patient suffered much pam Her fev er con- 
tmued, her appetite failed, she lost weight and strength, 
and developed pressure sores on her back Fmally the 
region of the right hip became swollen and the nght thigh 
tender and painful She was seen in consultation by one 
of us (FLM) in the North -Adams Hospital It was 
obvious that the infection had spread extensiv ely and re- 
quired further drainage The doctors in charge of the case 
advised transferring the patient to New York for the pur- 
pose of further treatment Although it w as recognized that 
the nsk of transportation was great, it seemed best to make 
the change The tnp of 180 miles w as \ eiy tinng 

On arrival the patient was pale and emaciated and evi- 
dently m considerable pain and discomfort The tempera- 
ture was loi 6 degrees and the pulse was rapid The eyes, 
ears, and nose w ere essentially negative The mouth was 
dry, the tongue coated, the throat w as normal No enlarged 
glands w ere felt m the neck The Ivmgs w ere clear The 
muscular tone of the heart was feeble, and there was a 
systohc murmur over the pulmonic area The abdomen 
w as moderately distended and ev eryw here tender. In the 
lower abdomen to the right of the midlme w as an ulcerated 
area wath undermmed margms In the depths of the ulcer, 
a sinus led through the abdommal wall down toward the 
nght low er quadrant From it large quantities of pus were 
discharging (Fig i) The nght lower quadrant above 
Poupart’s ligament was bulgmg and there was a large area 
of fluctuation just beneath the skm The upper third of the 
right thigh was swollen and edematous with fluctuation 
over Scarpa’s tnangle Pressure here caused pus to pour 
forth from the abdommal smus The postenor surface of 
the thigh also revealed deep fluctuation TTie hip joint, 
however, could be moved wnthout great pain The nght 
leg as well as the whole left lower extremity' showed con- 
siderable wasting 

The patient was obviously too sick to stand an imme- 
diate operative procedure She was given flmds and a 
sedative The white blood count was 11,700, with 65 per 
cent poly'morphonuclear leucocy'tcs The unnalysis was 
negativ e On the day' after admission the patient seemed 



a little better and stereoscopic films of the peWs and nght 
thigh were made before and after the mj'ection of hpiodal 
mto the abdommal smus The report follows “The oil 
puddled along the psoas margms retroperitoneally. and the 
tip of the catheter extended as far as the first lumbar lev el 
There is an obvious cavaty' wath gas in it, lying in the 
antenor thigh region, and it is reasonable to suppose that 
the two cavaties communicate There is no ev'idence of 
bone pathology' The hip jomt is not unusual” (Fig 2) 

On the third day' the patient was very uncomfortable 
and cned w henev er she w as touched or mov ed, but her gen- 
eral condition was shghtly' improved It seemed best not 
to delay' the operation. Long inasions were made on the 
anterior and postenor aspects of the thigh and large quanti- 
ties of pus were released from a cavity' surroundmg the 
upper third of the femur. This cavity' extended upward 
along the ihopsoas muscle mto the retropentoueal space 
where a large mass of necrotic tissue lay m a huge abscess 
cavUy' This abscess was diamed through an obhque 
incision above Poupart’s ligament (Fig. 3). The W'hole 
infected area w as flooded with a suspension of zinc peroxide 
in distilled water The wounds were lightly packed with 
gauze soaked in this suspension and the dressmg was sealed 
with V aselme gauze 

Culture of the pus obtamed at operation showed a micro- 
aerophihc hemolytic streptococcus, an anaerobic non- 
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hemolytic streptococcus an aerobic green atreptocoecus a 
hemolytic and a non hemolytic colon bacillus andananaer 
obie gram negative bacillus Bacillus (ustformtsnecrophorus 
The patient » condition was poor following operation 'Die 
blood pressure fell (o &>/«o but after an infusion rose (o 
110/5S The white blood count fell to 6joo On the 
morning of the day after operation the temperature fell 
and the patient seemed belter although the pulse renuinrd 
rapid On the second postoperative day the patient went 
into shock and became comatose the blood pressure falling 
to po 4 o ^n attempt was made to restore her niih infu 
sions with cortm and with transfusion but the pulse 
gradually failed and she expired 
The necropsy (No iS3gol was performed tyi hours 
postmortem The body was undernourished and poorly 
developed There v«as a scar is centimeters bng in the 
lower midline of the abdomen its distal 8 centimeters 
gaping open to lorn an oval cavity 5 renlonerew in width 
and a centimeters in depth This cavity was lined with 
purplish red granulation tissue on which lay a hbtinous 
exudate and gray coarsely granular powder (line peroxide) 

1 rom the base of the cavity a sinus tract i 5 centimeters in 
diameter extended inward Recent large gaping incmons 
were present on the anterior and posterior aspects of the 
nght thigh and another in the right lower quadrant of the 
abdimen parallel to Pouparl s ligament and to the tight 
lhac crest These wounds extended deeply and were con 
tinuous n ilb large cavities that corople|el> surrounded the 
upper nght femur and passed upward over the iliopsoas 
muscle to communicate with the relropcntoneal abscess 
cavity(tig 3) The walls of the cavities were bned with 

infc ted granulation Ujsue . . 

The pentoneal canty contained isoo cuwc centimeters 
of turbid grayish yellow fluid m which were suspended 
Hecks of fibrin The pentoneuiti was evetyivhere inserted 
and fibrinous exudate bound togelher loops of intestine 
The inflammatory reaction appeared to be recent 

The other abnormal findings were limited to the ^to 
urinary system The nght kidney and ureter were absent 
^e left kidney was large weighing 440 grams and mens 
te bv » by 4 S centimeters. It was grossly and 
h^mlo^cally normal The bladder was normal except for 
t^he abSmee of the ruht ureteral orifice Inflammaton of 
Ihei^wasiheonlyabnoroality of the abmentaiy tract 


The uterus was large measurwg 8 3 centimeters u 
length 6 4 centimeters in width 1 s centimeters m thick 
It wsa bicornate and Us general appearance and 
tclatioDships are shown in Figure 4 The cervix of lie Wi 
uterus was normal except for the fact that its canal was 
S centimeters m length There was no cervix on the nght 
the right utenne cavity terminating in apear shaped pouch 
3 S centimeters m its longest dimension The inner surface 
of the pouch was smooth and glistening Us wall was found 
to be composed of dense fibrous tissue and smooth muscle 
covered by granulation tissue In places were patches of 
endometrial tissue cooUming glands The two uterre 
cavities communicated with each other by means of a 
passage 1 milhroeter in diameter through thesrptum about 
I centimeter above the cervix The cavities of the n ht 
uterus and of the bimd vaginal pouch were filled with 
thick greeni hpus andafew drops of pus also werepresent 
in the left uterus where it had extended via the commu 
mcating passageway The tissues about the nght uterus 
were indurated and in two places small cavities budded o 3 
(he r^bt uterine cavity where extension of the infection 
had occurred There was a pyosilpinx on the nght and the 
right ovary was represented by several multiloculatrd 
cystic spictB some of B'hich contained pus Comroiuijrt 
twn between this infected ovai> and the retropentoreal 
abscess was demonstrated There was a hjdtosilpinx on 
the Jeff and the hit tube and ovary were abBorwaJ'; 
located thetubeljine mainly behind thefundus theonry 
against the body of the uterus 

The appendix showed no evidence of having been the 
primary focus of the infection Fibrous adhesions pulled 
Its tip down into the pelvis so that it lay lateral to the eod 
of the right fallopian tube 

The Je/t uterus w»s lined with nontial eaderrelrmw 
while the endoroetnum of the right one was atypicil there 
being fewer glands present and m places areas of stratihed 
squamous epithelium The right fallopian tube presented i 
picture of subocute inflammaiioD 


A oilture oJ the pus obtained at the first opera 
tion at the North Adams Hospital jielded a 
hemolytic streptococcus It is not certain whether 
this organism was obtained on direct plating 01 
the pus or whether it appeared more slowly on 
liquid media However with the history of pro 
longed drainage of a pelvic abscess yielding on 
culture a micro-aerophilic hemolvUc streptococ 
cus along with other intestinal organisms it » 
reasonable to suppose that the hemoly ticsfreplo- 
cocci were the same Either the organism was 
micro aerophilic at the start or m the course of 
the prolonged infection it took on anaerobic prop- 
erties 

Infections caused by the micro aerophilic hemo- 
ly tic streptococcus arc characterized by prolonged 
suppuration with exlensiv e burrownng Although 
they are usually associated with infeciions of the 
skin and subcutaneous tissues producing chronic 
undermining ulcers they also tend to burrow into 
the deeper tissues In this case there nasan under 
minmg ulcer of the abdominal vtall but the prin 
opal lesion resulted from the burrowing of the 
infection upward afong the psoas muscle to the 
luml^r region and downward into the thigh The 
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formation of gas m the tissues indicated Ae ac- 
mdty of one or more of the contaminating or- 
ganisms, either the anaerobic non-hemol>^c strej^ 
tococcus, the colon bacillus, or the Bacillus fusi- 
formis necrophorus. Infection also terminaUy 
spread into the peritoneal ca\dty proper. It is 
not certain whether that spread occurred at the 
time of the operation and as a result of it, or a 
short while before. No communication was found 
between the abscess ca\’ity and the peritoneum 
but a tinj’- opening might have been made in spite 
of the great care that was taken to avoid it at the 
time of the operation. In a similar case reported 
elseuhere (i8) death occurred from peritonitis 
when the peritoneum was opened in an attempt 
to eradicate the infection b}'' excision. 

It is important to consider how this organism 
entered the patient It maj’^ have come through 
the blood stream, perhaps gaining entrance from 
the throat, or from the intestine bj- direct ex- 
tension from adherent loops of gut, or from 
the appendix A more likeh' portal of entr3- 
was the anomalous uterus, for the following 
reasons: 

1. The organism is occasionallj’’ found in the 
normal vagina 

2. Of i6 cases of infection with micro-aerophilic 
hemoljdic streptococcus reported previously' by 
one of us (F.L jM.,i8 , 19), 7 were pehdc infections 
in women, in whom the uterus and tubes were the 
probable portals of entry^ The organism thus ap- 
pears to have a predilection for the uterus and 
tubes 

3 . Assuming that the organism gained entrance 
through the vagma, it must have entered the left 
uterus and either have passed through the open- 
ing in the septum to the right side or have passed 
through the left tube into the pehns and thence 
to the right side. The infection may have become 
established m the right “vaginal pouch” with sub- 
sequent spread to the right uterus, tube, and 
ovary, or it may have started first in the tube, 
with later extension to the ovary and uterus The 
microscopic study showed ^e inflammatory' 
changes in the tube to be of longer duration and 
greater seventy than those in the uterus It is 
likely that a long standmg hematometra or hema- 
tocolpos ser\'ed as a locus miiwns resistejiUa that 
favored the establishment of the infection. 


It is probable that the infection could never 
have been eradicated in this case because of the 
nature of the congenital anomaly' Any' attempt 
at removal of the infected uterus and tube from 
above would almost certainly' have caused a fatal 
peritonitis. Drainage from belovr would have been 
ineffective. In either event it would have been 
impossible to obtain contact between the zinc 
peroxide and the deepest foci of the infection in 
the uterus and tube It is possible that sulphanil- 
amide might have had a beneficial effect on the 
hemolytic streptococcus if it had been used in the 
early' stages of the disease, but it would have had 
no effect during the later stages when other 
organisms were present. 
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mv belief that the pathological condition 
present makes early operation positi\el> 
indicated 

Most students of the pathology of acute 
cholecj stitis now agree that obstruction to the 
cystic duct IS the primary lesion in this disease, 
and that infection, when it occurs in these 
cases, IS a sccondarv phenomenon which is 
dependent on this obstruction fonts develop 


SvusER L Kocit Michael L Mason 


Donald C Halpoub Assoeiale Editorial SlaJ 



IMMEDIATE VERSUS DELATED 
SURGERY IN ACUTE 
CHOLECYSTITIS 

T he surgical management of acute 
cholecystitis has long been a subject 
of discussion because of diffenng 
opinions regarding the adv antages of imme 
diate rather than delay ed surgery in this con 
dition "kears ago, surgical opinion was pre 
ponderantly in favor of delay m operating for 
acute cholecystitis until the active inSamma 
tory process had subsided In recent years, 
how ever this viewpoint is definitely changing 
as shown in papers by Miller, Stone and 
Ovvings, Andrews, Heuer, and others, and an 
increasing number of surgeons are finding im 
mediate cholecystectomy the treatment of 
choice in acute cholecy stitis Further evidence 
of the changing modern viewpoint was re 
ccntly given in the editonal by Ilcyd in this 
Journal Immediate operation in acute cho 
lecy Stitis IS the treatment of choice in my 
opinion, not onlv because clinical evpenences 
with It have been good but also because it is 


ment Usually a stone causes the obstruction 
to the cvstic duct Following this obstruction, 
comes sw clling of the gall bladder w ith result 
ant pressure on the v eins and ly mphatics that 
he in close relation to the tortuous folds of the 
cystic duct In some cases, branches of the 
Q^tic artery are occluded and infarction ol 
partsof thegall bladderwallappear Gangrene 
and even perforation may occur if the edema, 
infarction, and necrosis advance The tune 
necessary for these changes to appear after 
a stone is impacted m the cystic duct trill 
vary with the completeness of the obstnic 
tion to the duct and with the anatomical 
arrangement of the blood vessels m the indi 
vidual case 

Studies of the bacteriology of acute cho! 
e^titis by Wilkie, Denton, Feinblatt An 
drews, and others have all shown that tnfec 
lion of the gall bladder is not the primary 
etiological factor in acute cholecystitis Jfost 
workers agree with Feinblatt and with Denton 
that the rdle of infection as a cause of chole 
cystitis has been greatly overestimated The 
recent studies by Andrews show that bacteria! 
infection plays a very minor r6Ie in this 
disease All recent students of the bactcri 
ology of acute cholecystitis agree that met 
abolic mechanical or arculatory changes 
must be present m the gall bladder before 
bactenal infection will occur 
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Clinically, these findings are confirmed by diagnosis is apparent and before infection. 

■ftfith its complications, has appeared. 

Hon'.AnD hi. Clote. 


the course of many cases of acute cholecystitis 
in which patients are operated upon within 48 
hours of the onset of their pain. Such pa- 
tients reveal at operation tensely distended, 
edematous, red gall bladders Yet their course 
following immediate cholecystectomy is gen- 
erally very much like the course of any 
laparotomy for a non-inflammatoiy’' lesion. In 
some respects the early case of acute chole- 
cystitis resembles that of the early case of an 
ovarian cj^st with a twisted pedicle. Basically , 
the pathology of the tw'o conditions is an 
interference with the blood supply of an intra- 
peritoneal \iscus. In each case, therefore, 
immediate surgery is a logical procedure. In 
neither situation, certainly, is the fundamental 
pathology a “septic process ” 

A recent study of a series of cases of acute 
cholec3'stitis has impressed me with the ad- 
vantages of the immediate over the delayed 
operation B}’- “immediate operation,” I refer 
to operations, usually cholecj'stectomy, car- 
ried out within 2 to 3 daj’'s of the onset of pain. 
It is perhaps uimecessary to say that in every 
one of these cases there is alwaj's time to 
prepare for this surger^-^ by the administration 
of fluids and glucose. In my experience, when 
operation has been done within 48 hours of 
the onset of the attack, complications are few, 
hospital stag's are short, and there is no mor- 
tality. IVhen the operation is performed late 
m the disease, complications due to infection 
are common, perforation is found in 14 per 
cent, hospital stays are long, and secondary 
operations are often necessaiy% 

It is my belief that cystic duct obstruction 
is the first event in the pathological process of 
acute cholecystitis and that infection, when 
it is present, is secondary to cystic duct ob- 
struction Immediate removal of the gall 
bladder, therefore, in the earl}- cases of acute 
cholecystitis seems indicated as soon as the 


CONCERNING THE TERM 
“SHOCK” 

I T IS one of the common generalizations 
of economics that money of low value 
drives out of circulation that of higher 
value. Similarly in the use of words, those 
with a low content of precise meaning and 
therefore widely applicable, frequently dis- 
place those more accurate terms which are 
more limited in scope or at least impede the 
introduction of such. Some words have a 
specious appearance of precision and in that 
respect resemble counterfeit money, and one 
of these is the term “shock.” 

Defining a word serves the same purpose as 
assaying the metallic content of a coin and 
will frequently disclose the baseness of its 
content. In attempting to do this with 
“shock,” it is soon discovered that it only rep- 
resents a congeries of sjnnptoms and signs 
w-hich is characteristic of no one mechanism or 
etiological factor, without it be the condition 
of the observ^er’s mind. It is in short one of 
those words “which cloak the unknown in the 
indefinable.” 

Yet the fact that it is in current and com- 
mon usage signifies that it meets some demand 
— a demand which should be satisfied by a 
more cogent term. 

In the early nineteen hundreds when “shock” 
began to be more intensively studied with the 
resulting popularization of the term, the con- 
cept was broadened by Romberg beyond the 
common idea that it was associated onl}- with 
surgery, by indicating that it was in essence 
a failure of the circulation of the blood which 
occurred as a terminal phenomenon in many 
diseases including those caused by specific 
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infectious agents Recentl> this same eoncqit 
has been revived and given the horrific name 
of "medical shocL,” which distributes the dis 
grace of the term even more widelj 
During these years, as the result of many 
investigations, it has come to be understood 
that failure of the circulation of the blood is 
usuallj due to either a deficient propulsive 
force — cardiac failure — or inadequacy of the 
distributiv e apparatus, that is to say , vascular 
failure That the latter is most frequently due 
to a decrease of blood volume as a result of 


the inability of the blood vessels to retain all 
or some of the components of its contents 
does not invalidate the significance of the 
term, vascular failure 
It would seem reasonable then to abandon 
the inexact and misleading word “shock’ and 
replace it with cardiac failure or nundjr 
failure depending upon whether the propulsive 
or the distributive mechanism is pnmanl} 
involved With either of these, the causative 
factor may be named so as to complete the 
picture SvudelC Hvrvey 



FAMOUS AUTOGRAPHS 


THREE DOCTOR WILLIAM BEAUMONT LETTERS 

ARNO B. LUCKHARDT, Ph D , Chicago, Illinois 


M any of the biographical sketches of Dr 
William Beaumont that have appeared from 
time to time and are stiU appearing, though 
interesting and stimulating, consist essentially of 
a reiteration — sometimes almost virbatiin — of pre- 
vious authors The legend, and lore, and the facts 
concerning Wilham Beaumont niO bear repetition 

From the Fh> siological Laboratones;, The Uni\ersits of 
Chicago 


The interest taken in him and his accomplishments 
are highly commendable This man, whose achieve- 
ments merit canonization as the patron saint of 
American hledicine, has been sadly overlooked bt- 
the profession He nill alwajs remain a model for 
bed-side solicitude, self-sacrifice, research in the 
clinic and laboratory, and accomplishment under 
trying conditions that required dogged persistence 
and the necessary drive to carry on in spite of the 






^ PT A. ^ 







/ 


*Z- Jm y 




FacsunUe of letter written bj Wm Beauroont in Januai3- of 1S50 
His irntation at insult to his profession is very e\ident- 
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irresponsibility and untrustworthiness of Alexis St. 
Martin, and the obstacles furnished by nature and 
the malicious designs of members of his own pro- 
fession 

These letters, represent a psychological cross 
section of the man, Beaumont, in several moods 
One of them Dr. Beaumont wrote wlule irritated 
because he felt himself insulted professionally, the 
second, gives ample emdence that Dr. Beaumont was 
possibly not naive in business matters, and the last, 
in simple transcription, is a Christmas letter to his 
son, Israel Green Beaumont, vhich ends with an 
impromsed poem portrajung the affectionate father. 

These letters are a part of an invaluable collection 
of Beaumontiana consisting of letters, personal 
effects, and various documents vhich viU throi\ 
new and interesting light on Beaumont, his family, 
friends, business and mditarj' associates, and on 
the times in which he hved. During the spring of 
1936, the University of Chicago v,as made the bene- 
ficiarj^ through the generosity of Mr. and Mrs 
E A Beaumont, of DePere, Wisconsin, of this 
documentary material, which permits of a new and 
better evaluation of America’s “Backwoods Phys- 
iologist ” 


Saint Louis, Missouri 

Christmas Eve 
Dec. as, 1S30 

A meme morrow to you — ^Bud — and may you enjoy it right 
memly and morally with all our relations and friends there 
And now jou are on the spot and no doubt competent and 
feel confident in your own judgment, aided if necessary by timely 
counsels of your friends to manage my interests at the Bay for 
our mutual benefit and satisfaction 

I shall submit the following subject and suggestions to your 
and Uncle Tommy ’s consideration and disposal — (Then fol- 
lows directions relating to the handling of certain real estate 
located at Green Bay *”*♦*”•) 

If you prose yourself pretty shrewd and discrete in this, I 
shall probably afford you other opportumties to erercise and 
improie your business faculties in the disposal of other parts of 
the property nevt season I can add nothmg to the information 
of my last a few days since All in health and e\ erything as usual 
Christmas has just come — and I must-go-to-bed 12; 3 O’c’k 
am. and all the rest are asleepmg — your Father-just-agomg — 
noddling — go-i-n-g-to-sl-e-e-p ” 

6 o’L morning — all wide awake — 

And ktsstns — for old Xick’s sake — 

Lapping lasses and Buckwheat cakes, 

Sippmg coffee — eating \ enison steaks — 

Oyster soup and chicken fiiongs — 

Hot rolls and butter made from strippings 

Let us hear of y our doings soon, and gratify y our father 

\VB 
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REVIEWS OF NEW BOOKS 


An c'ccellent review of what is at present known 
of the phjsiology and clinical eodociin^ogy of 
obstetrics and gynecology is presented by Znrzrok 
m his recent book ^ Each section is followed by a 
valuable bibliography The first third of the work is 
devoted to the physiology and chemistry of all the 
endocrine glands The endocrinology of menstrua 
tion osnilation uterine motility pregnancy and lac 
tation IS then discussed Much of the author s own 
work has had to do with hormone assay in clinical 
o\ arian sy ndromes Hence, the chapters on amenor 
rhea, functional uterine bleeding, dysmenorrhea the 
menopause the toxemias of pregnancy precocious 
maturity, intcrsexuality, and sterility are particu 
larly interesting Case reports include the results of 
hormone titrations The book concludes with a 
chapter on methods of hormone assay 
One pleasant quality of the work is the frankness 
with which Ignorance is admitted As a result the 
author is able to indicate the next steps to be taken 
tn research Thus many problems are suggested 
The approach to the clinical diagnosis and therapy 
Is by definite deduction from estabUsbed physiology 
Hormone assay u used to demonstrate the functional 
relationships which exist tn the patient As a result 
this soluRie marks a definite advance over other 
endocrine treatises recently published 

FAttL ST*»t 


A SMALL, well bound volume well printed oa 
good paper, is Practical Talks on kidney Dis 
ease * The book u broken into the usual topics when 
renal and vascular diseases are discussed The 
author states that ‘ this small volume is designed to 
assist the physician who practices general medicine 
to understand what is generally regarded a« a dith 
cult and confused subject It is not intended as a 
monograph or text book " The author further states 
that be IS ‘ aware of the dangers m attempting to 
deal simply with such complex subjects and I plead 
guilty to many errors of omission which, however 
can be easily corrected by further reading id certain 
books from which I have borrowed freely The 
latter statement covers the main iault of the book 
The material is incompletely and casually presented 
so that one seeking aid would be generally disap 
pointed General practitioners who are mtereslw 
iti therapy will not find an organized or aggresiive 
program 

The author properly warns agatnst the taie 
less use of large (loses of acid or alkali producing 
salts because of the ease of disturbing acid base 
equilibrium He a]»o ridicules the assaults which 
have been made all too freciuently upon the h/per 
tensive individual by needless dietary restriction 
tooth extraction and like procedures 
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BOOKS RECEIVED 


Books received ate acknowledged in this department 
and such acknowledgment must be regarded as sufficient 
return for the courtesy of the sender Selections inll be 
made for review in the interests of our readers and as 
space permits 

viEorcAt RccoKDs rv wc ilosrsm By >faJc»ii» T 
MacEachem MD CM DSc r\CP F^CHA 
Chicago Ihysicians Record Co loy? 

rsiviVRY Carcikoua ot TUF I VNC By Edwin J 
Simons MD Chicago The \ ear Book Publishers Inc 

'^iRTiricivi. Fever Produceo by Phystcal Means its 
nevELOFMEVT AN» Applicatjon By Clarence A Ney 
AB MD FRSM Spnngneld 111 and Haiti 
more Md Charles C Thomas tgjT 

MtDUVnscat Praxis Samuluno tuer aemtwche 
FORTBILDDNC Edited by L R Grot* A FretatM and 
R M amtkros A oL is-Der ViTAWYHAtfSHAiT xn de» 
^WAVCERScnATT By Dj med Gerhard Gaehigens 
Dresden and Leipng Theodor Steinkopff igjT 

InSIPPLATIOV TIBAlRfi EYMOCRAPRll^E 
THOOE Vt RUBIS, tTVOE OE LA PERlrfASIini ET DW 


rONCIIO'nEMEVI DES TROUPES PAXtICUlliREU£''t E'’ 
vwEPELAST^RlLrrf By Louis Boonef ftns C Doinl 
Cw x^yt 

La tactique opgRATOtRE Published under the direc 
tumolM Robioeau and W Stem TAtmocrEOPlRATOiSE 
CASTRO ddod£vai.e By M Cbaton and M Stem tob 
I and 2 Pans G Doin & Cie 1938 
StiRCtCAL Anaiouv op Tite llBAO AND Neck. By John 
Pinch Barnhill M D F A C S LL D Introduction by 
laul S McRibben Baltimore William Wood Si Co 
WJ7 

A Method op Avatouv Descriptive and Dedvciivp 
B y J C Boileau Grant M C MB Ch B F R C S 
(I din ) Baltimore Wilham Wood & Co >937 
Tkw S<.ircRY OP niE Sympathetic Nervous SvsrEV 
By George F Cask C M O DSO FRCS{Eng)and 
J Paterson Ross \IS(Lond) FRCS(Eng) id ed 
Baltimore W illiam W ood A ^ 1937 
Cemtai Absorualitizs Hekuaphroditisu ant> Re 
EATEO Aoeevac Diseascs By llugh Ilsmpton ioang 
MA.MD ScD FRCSl DSM Baltimore The 
WiUwms A Wilkins Co 1937 
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excellent review of whit is at present Icnono 
of the ph>siology and clinical endocrinology of 
obstetrics and gynecology is presented by Kurzrok 
in his recent book ^ Each section is followed by a 
valuable bibliography The first third of the work is 
devoted to the physiology and chemistry of all the 
endocrine glands The endocrinology of menstrua 
tion ovulation, uterine motility, pregnancy and lac 
tation IS then discussed Much of the author's own 
work has had to do with hormone assay lo clinical 
ovarian syndromes Hence the chapters on amenor 
rhea functional uterine bleeding dysmenorrhea, the 
menopause the toxemias of pregnancy precocious 
maturity intersexuality, and sterility are particu 
larly interesting Case reports include (he results of 
hormone titrations The bool concludes with a 
chapter on methods of hormone assay 
One pleasant quality of the work is the frankness 
with which Ignorance is admitted \s a result, the 
author i$ able to indicate the next steps to be taken 
in research Thus many problems are sui,gested 
The approach to the clinical dianosis and therapy 
is by definite deduction from established pbysiolo^ 
Hormone assay is used to demonstrate the functional 
relationships which exist in the pacient Asa result 
thu \oIume marks a definite advance over other 
endocrine treatises recently published 
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A SMALL, well bound \olunie well printed on 
good paper, is Practical Tali} on hiixey Dis 
ease ’ The book is broken into the usual topics when 
renal and vascular di eases are discussed The 
author states that this small volume is designed to 
assist the physician who practices general mediane 
to understand what is generafiy regarded as a difi 
cult and confused subject It is cot intended as a 
monograph or text book ’ Theautborfurtherstates 
that he IS aware of the dangers in attempting to 
deal simply with such complex subjects and I plead 
guilty to many errors of omission which, however 
can be easily corrected by further reading in certain 
books from which I have borrowed freely The 
latter statement covers the mam fault ol the book 
The raatenaf is mcompfetefy and casually pre«eBteii 
so that one seeking aid would be geoerallv disap 
pointed General practitioners who are interesteo 
ID therapy will not find an organized or aggressive 
program 

The author properly warns against the eaie- 
less use of large doses of acid or alkiU producing 
salts because of the ease of disturbing acid 
equilibrium He also ridicules the assaults which 
have been made all too frequently upon the hyper 
tensive individual by needless dietary resttiction, 
tooth extraction, end like procedures 
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CLINICAL BEHAVIOR OF EARLY CARCINOMA 
OF THE CERVIX 

WALTER SCHILLER, M D , Nen- York, New York 


E ight years ago, I made tEe Erst re- 
port on my study of the histological 
. and clinical diagnosis of early carci- 
' noma of the cervix, the pathological 
importance of the carcinomatous layer, and 
the possibility of establishing the diagnosis by 
means of the iodine test. Since this report the 
method has been tried by many gynecologists 
and pathologists both in Europe and America. 
In the United States numerous workers, among 
them Baxter, Emmert, Galloway, Graves, 
Henriksen, Martzloff, Norris, Schmitz, Sturgis, 
and Whytock have reported good results with 
the iodine test. Steams, of the University of 
Nebraska, however, reported negative results 
in a series of 200 cases, but negative results in 
such a small series do not prove anything 
Soon after publishing his report. Steams in- 
formed me that he found a small leucoplacic 
area on the cervix of a 32 year old woman who 
complained of vaginal discharge Biopsy re- 
vealed the smallest carcinoma ever diagnosed 
at the pathological Institute of the University 
of Nebraska On a recent visit to Omaha I had 
an opportunity to see the microscopic section 
and found it to be a t3^ical, beginning carci- 
noma udth the characteristic oblique line of 
demarcation Beattie, of England, Forgue, 
Pauchet, and Pouliot, of France; Coghlan, 

Presented before the New YorkObstetncal Soaet> , December 
S, 1936 


of Australia, and Vogt, of Germany; as well 
as Boschetti, Casati, and Cuizza, of Italy, 
report good results and strongly recommend 
the iodine test as an aid in the diagnosis of 
early carcinoma of the cer\dx. 

I am in a position to report 43 cases that 
have been observed for at least 5 years or more 
after operation In all of them, iodine tests 
were made and revealed suspicious appearing 
patches on the cervices. Subsequent micro- 
scopic examinations of tissue removed estab- 


lished the diagnosis of beginning surface car- 
cinoma of the cervix In only i of these 43 
patients was there a recurrence Therefore 
there were absolute cures^ in 98 per cent of the 
cases. The patient with the recurrence died 
from paravertebral gland metastasis and there 
were also symptoms of compression of the 
large vessels The case is of special interest 
because of the peculiar location of the metas- 
t^es. The patient did not receive postopera- 
tive radiation treatment.- Examination of the 
extirpated uterus showed a superficial carci- 
nomatous layer on the cervix. In one area 
there was typical, yet initial, invasive growth 
along and next to the glands of the cervical 
canal The tumor was highly malignant This 

*The casK have now increased to st Of these there was i re- 
K died and i recurrence and patient hv ed and 
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case did not exactly fit in wth the dassifica 
tion of beginning caranoma, the cntenaiof 
which were established later Failure in this 
case docs not rest entireh upon the diagnostic 
method used It is true that in patients oper 
ated upon less than s jears ago, there were 2 
recurrences The other cases in the senes can 
not >et be declared "cured” as the 5 jeat 
period has not j et elapsed The dtme^ fail- 
ures in these 2 cases support the original his- 
tological diagnosis and pro\c that diagnosis of 
carcinoma from a superficial growth is justi 
fiable 

Following is the report of a case 


the blind end of the vagina Rectal evammation 
eliated a definite sensation of an infiltrating mass 
reaching to the left pelvic wall Biopsy showed the 
characteristic carcinomatous epithelium of compar 
atively great maturity polymorphous nuclei and 
numerous mitotic figures Patient was given x tav 
treatment and additional radium 


XntomeN , aged 59 years Menstruation began at 
16 years was regular and of normal ey cle Patient 
had had 3 deliveries, no abortions Menopau e be 
gan 7 j cars ago Patient complained 0! slight vagi 
nat bleeding which lasted 1 week 
Examination revealed ptosis cy stocele the size of 
an apple moderate rectocele the uterus relrovcrted, 
hard movable An erosion was noted on the poste 
nor lip and a healing erosion on the anterior lip 
Painting of the cervix with iodine revealed two white 
patches the larger patch on the posterior lip Biopsy 
of the white area revealed an ettenstve superficial 
carcinomatous epithelium on an indamed stroma 
Operation consisted of vaginal extirpation of (he 
uterus without the adnexa anterior and posterior 
colporrhapby with extensive resection of the vagina 
Histological examination of the extirpated uterus 
revealed on the cetvLX extensive carcinomatous sur 
face epithelium (Figs i a 3 4 and 5) I auent was 
given three series of x ray treatments and was ex 
amined again in Ftbruary 1936 \t this time there 
were found brittle easily bleeding tumor masses at 


This case shows definitely that even when 
the growth extends only slightly into the tis 
sues and a relatively radical operation is done, 
recurrence is possible In this case the growth 
did not extend beyond the depth generally 
found m the third state of healing erosions 
The small surface extension of this caranoma 
was much greater than its invasion, but in 
spite of this fact recurrence took, place In 
their report of 16 primary cancers, Smith and 
Pemberton describe cases similar to this one, 
but they do not give exact data as to the size 
of the beginning carcinomas Their pholo 
micrographs prove beyond doubt the caro 
nomatous character of the lesions in their 
cases However, they do not show whether 
the lesions had invaded the tissue or whether 
the area involved was great Recurrence m 
some of these cases proved that the patholo 
gists were wrong m their diagnoses of atypical 
epithelium without malignancy 
All patients m my senes of beginning car 
cinoraa were subjected to operation, that is 
extirpation of the uterus, as a rule the Wert 
heim operation The limited extent of the 



I Low power Carcinomatous layer (black) w 
4 small plugs penelratmg the deeper li>sue Xs 


fig * Low power The cervical canal immedialcly 
abase the external os The caKionmatous layer of the 
postenor iip spreads into the depth alonsside of a cervical 
gbnds Xjo 
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caranoma and the high percentage of young 
■women affected — and this percentage seems 
to be increasing, according to our latest ex- 
periences — ^make less radical treatment very 
desirable Sufficient time has not as yet 
elapsed to report the results in the treatment 
of beginning carcinoma Of the cases of Smith 
and Pemberton 6 patients rvere treated by 
trachelorrhaphy only and there -a'ere 4 recur- 
rences The 2 others have been observed one 
for 3 years, the other for 15 months only. 
Nine of the patients mere treated by means of 
exasion, cauterization, or trachelorrhaphy, 
plus subsequent application of radium Of 
these 9 patients, 8 remained cured, 4 patients 
ha\nng been obsen^ed over a period of less 
than 5 years The impression seems to be 
gained from this series of cases that radium 
treatment greatly improves the prognosis 
Schnaitz published the report of a case of 
amputation of the cervix in -which an earl}’- 
carcinoma had been overlooked Recurrence 
took place and healing -was effected ndth ra- 
dium Simple amputation of the cervix is e\a- 
dently not sufhcient in most of the cases, es- 
pecially not a Ion- or flat amputation Even 
after a high Sturmdorf amputation, recurrence 
mil take place in some cases, because the car- 
cinomatous surface epithehum reaches high 
up into the cervical canal, and the amputa- 
tion has not been done well within the normal 
tissue Radium application in the cervical 
canal destroys carcinomatous layers, with cer- 
tainty, even those extending up to the internal 



Tis 4 Carcmomatouslajerofthepostenorhp.apoorly 

dematcaled plug creeps into the depth Xgs 



Fig 3 Normal epithelium, left, carcinomatous layer, 
right The begmning inflammatorj" infiltration of the 
stroma coincides ivith the carcinoma. X60 


05 The fact that recurrences sometimes fol- 
low removal of superficial carcinomatous laj^- 
ers which do not invade the deep tissues 
justifies the theoretical basis on which the 
early diagnosis of carcinoma is made, namely, 
that carcinoma of the cervix begins as a super- 
ficial la3’^er -without any do-vsngrowth invasion 
The application of iodine to the cervices makes 
the lesions \nsible to the naked eye, thus facili- 
tating the early diagnosis. The reaction is not 
a specific one, but Qie use of iodine is a rapid 
and practical way of finding suspicious altera- 
tions that might otheruise escape the ex- 
aminer. hlicroscopic examination of tissue 
from the white patches is necessar}' to estab- 
lish a definite diagnosis. 

That carcinoma may be present as a super- 
ficial layer onlj’^ -without invasion of the deeper 



^Fig 5 Carcinomatous laj er of the posterior cendcal Iip 
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tissues IS non an almost generally accepted men m such a case may shore a sujpmins 
lact Authors \iIio do not make a definite amount of invasive growth which -ometimes 
diagnosis o/ caronoma unless there is evidence reaches as far as the isthmus or the comus 
of an invasn e grow th (Franque and occasion Tht in\ aston is not general, it nia> be present 
ally Hinselraann) designate these superfiaal in one or two places, usuall} near the externa) 
caranomas as caranoid" or “precancerous” os Sometimes it is nece««ary to make senal 
tissue but clinical treatment is given the same sections to locate the area in which the cara 
ds for malignant growths From a practical noma broke into the deeper lajers Of the 
point of view, these chffer onij m that they use three characteristic properties of caranoms— 
a different terminology and do not feel justi superfiaal growth invasion, and ulceration— 
fled in diagnosing caranotna on the cytological this type possesses chieflv the first two To a 
character of the epithelium only To bring the certain extent these lesions resemble the rn 
two conceptions together would be desirable dophytic carcinoma without superficial ulcera 
for the following reasons Biopsy makes pos tions as arc sometimes found in the presence 
sible examination ol onlj a small piece of tis of prolapse 

sue It occasionally happens therefore that Hoegler reported a case ofprolapsem which 
one speamen of tissue remov ed aintains* none a caronomatous layer of the cerv ix developed 
of the malignant lesion white a second spea from slighth eroded hvpcrkeratotic epithe 
men or the gross specimen itself if operation is hum, wmch m turn gave nse to a catanoma 
done w lU re\ eal an in\ avive growth dose to extending up to the fundus I reported* a case 
the area affected b> the surface lesion which without prolapse m which the carunomatous 
was noted in the first -pecimen la>er affected the cenix but did not invade 

In such cases the authors who use the terms thedeeperlissueand there wereno ulcerations 
“carcinoid’’ and “precancerous” for surface A brief report of another case charactenstic 
growth without deeper invasion would discuss of this tvpe follows 
ths condition as follows The tot biopsv „ p M.astm.ti» tep" « 'J 

shows precancerous or cancroid surface epi occuned every 4 week* Ustedjdav* andisas 

theliura, therefore, it is possible, even prob regular Patient had had a spontaneous delivetiei 
able that the tissue m the noatbv area con no abortions For the past 4 months thsraeostrual 

tains fully developed carcinoma with deeper 

invasion This possibilitj or probability not Examination revealed an edematous Dions leh 
only justifies but necessitates the use of meas thigh edematous skm tense The vulva gaped and 
ures as radical as would be used if the first there a moderate cystocele The uterus was en 
biODsy had shown carcinoma already mvrading larged bard and movable the left parametrium was 

iheVeepcr tone. Thus .hey nse .he »n.e 

treatment for surface layer carcinomatous small piece of t>pical carcinomatous surface epitbe 
lesions as for carcinoma already affecting the bum with cervical glands opening through were oh- 
deenerlavers Therefore I believeit would be tamed Irom cureitemeni , 

i I, .1 .he pa.he.e^s., ,ou,d das 

sif> both types of lesions as carcinoma parietal peritoneum two fingers to the left of 

In the rare case a small patch of caronoma the uterus A node the sue of a walnut was noted m 
tr*u« enithelium is present but the superfiaal thu, area Examination of the extirpat'd u"™* 

* lavprui VPTV extensive and one showed the presence of a circular caremomatou* 

caranomatous layer is vev extensive ana we effecting the whole cervic and around the e* 

or both lips of the cervix may be involved oe temal os a small area of glandular inflammatory 
fore there is any significant ulceration in eroded tissue part of which was covered with caro 
Bucb cases the surface epithelium is not so somatous epithelium which plugged some of the 
. r^r cWinv as Tioinial but it is not cervical glands-'resembixng normal epitheiium m 

transparent or smny as n^m^ »v » stroma of 

eroded or ulcerated Unless colpos p she portio was free of carcinoma Higher up m the 

amination is done or the iodine test is usra, yfaijoj the cervical canal there were numeroussmal* 
these lesions may be easily overlooked Mi patcb« and trabecula of carcinomatous tusue Me 
croscopic examination of the surgical spea .va t OT.«i , 
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Fig 6 Lovr power Carcinomatous layer (black) on the 
surface of the portio, carcinomatous plugs ate noted in the 
lymph vessels and perivascular Iv-mph spaces of the portio 
stroma X5 

tastases filled the Ijmph spaces, espedaU)' those 
around the large arteries Near the cul-de-sac of 
Douglas the areas of metastases increased in size, to 
form large, partlv' solid, partly reticulated masses 
(Figs 6 and 7) It seems that the carcinoma here 
perforated through the peritoneum and had formed 
the deposits whidi were noted durmg the operation 

This case is an example of a generalized, 
spreading carcinoma which had no superficial 
ulcerations, but which had developed from a 
small area of invasion A biops}^ specimen 
from any part of the cervix except a small area 
at the external os would have revealed nothing 
but a so called superficial layer without inva- 
sion and yet it was found to be an advanced 
inoperable lesion 

The basis for our theory is that carcinoma 
of the cervix is of superficial and not of deep 
origin The earliest phase of the carcinoma is 
the superficial carcinomatous layer. To Ker- 
mauner and Schottlaender (rgiz) goes the 
credit for recognizing it as a special form of 
growth in some advanced cases of uterine car- 
cinoma Their predecessors, Pronai and 



Fig 7. Carcinomatous layer of the portio covered with a 
thick layer of parakeratosis X 95- 


Schauenstein, described only a few cases. 
Kermauner and Schottlaender, however, did 
not identify specifically the surface layer next 
to the area containing the advanced stage car- 
cinoma in primar}’ uterine cancer, the pres- 
ence of winch I was able to prove. Today 
many workers discard the old criteria in arriv- 
ing at a diagnosis of uterine carcinoma and 
base their decision on the tj'pe of cell alone, 
even though the cancer cells are noted only in 
the superficial layers (Keller and Van deV}”ver, 
Graves, Freedman, etc.). Broders (1932) 
found in the epithelium of the laiyaix, man- 
dible, skin, rectum, and other organs, deep 
invasive epithelial changes of benign charac- 
ter as well as superficial changes of malignant 
character 

The iodine test makes it possible to diagnose 
the presence of carcinomatous layers clinically, 
thus making early treatment possible. The 
value of this test is evident in the reports of 
cases in which the patients were treated for 
early carcinoma. The diagnosis of veiy- early 
carcinoma of the cervix can be made only in 
patients who are examined for some other ill- 
ness or who make it a practice to have periodi- 
cal gynecological examinations 

In a rerfew of early carcinoma cases' I made 
a special study of the objective signs and sub- 
jective symptoms; unfortimately a single spe- 
cific sign or symptom was not to be found. 
The characteristic syndromes of advanced 

metL ^chnscfcr , 1931, No 36* 
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^i.“ Fi* « Lowponer Cervical cinal mst aboie the ei 

on thelef tabons that central disinteprationhaa taken place leroal os a carcmomatous laser » present on the anlenor 
X»“ Up X5 


carcmoma— anemia, loss o{ Tveight, etc — are of Goecke does not include the lesion found in 
absent These signs are probablj sequelsofad the true initial stage The classification of 
vancecl CHrcinoma, not precursors of primary utenne carcinomas as proposed bj the II> 
carcinoma borne of our younger patients giene Committee of the League of Nations, 
with pnmary caranomas were in excellent completely ignores the early stages Accord 
physical condition The only specific symp mg to this classification, there are four phases 
tom found in some of the casts was contact of utenne caronoma (:) caranoma limited to 
bleeding This nas noticed even m patients the uterus, (s) carcinoma nith slight infiltra 
m whom the carcinomatous layers were only a tion of the parametnum, (3) carcinoma with 
few square millimeters in size The cause of infiltration which is marked but which does 
this bleeding Is the brittleness of the carcinom not reach to the pelvic wall, (4) caranomi 
atous epithelium, the atypical basal cells of with parametnal infiltration which affects the 
which are not m firm contact with the under pelvic wall and m which eventually roetas 
Iviny inflamed stroma It can be stated with lases appear 

cerUintv that early carcinoma of the cervix as The duration of the “early stage” isimpor 
a general rule does not produce subjective lant from the therapeutic point ot \new 
symptoms or illness which would cause a pa the ‘ early stage ’ (superficial carcinomatous 
ticnt to sec a gynecologist layer) were of several day s’ or weeks' duration 

At the present lime a study is being made only, then the chances of early diagnosis would 
of the latent period in cervncnl caranoma — be very small, it would be difficult to make 
that IS, the interval between the true onset of early diagnosis the rule for that would require 
the carcinoma and the appearance of notice systematic, periodical examinations, an im 
able signs and symptoms According to Fsch practical requisite if the intervals between ex 
Goecke Stabler, and others the latent penod aminations were too short (1 or j months) It 
may lavt several months However their is believed, however that the pnmary phase 
methods of diagnosing carcinoma m an early is of long standing the histological resem 
state differs completely from that of Hinsel blancc between early carcinoma of the cervY 
mann Graves Pemberton Smith Beattie and Bow tn s dermatosis might be mentioned 
and invself Caranoma designated ‘ early ’ Bowen’s dermatosis differs completely from 
bv Isch and others is far too advanced to be all other carcinomas of the skm because there 
comnared with the early carcmoma detected is such a long interval between the superfiaal 
bv ineans of the iodine test The classification and the invasive growth At first Bowens 
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dermatosis was not considered as carcinoma 
of the skin because it was not known that the 
superficial lesion became invasive only after a 
latent period of several years In the usual 
t>Tie of carcinoma of the skin the surface phase 
IS so short that the lesion is seldom diagnosed 
before it has penetrated the deep tissues 
Since Bowen’s dermatosis morphologically 
resembles early carcinoma of the portio, it is 
likely that the two also have some biological 
properties in common, for instance the long 
phase of surface growth. This cannot be 
proved by clinical observation, however, be- 
cause as soon as it is determined that a carci- 
nomatous layer of the cervix is present it is 
our duty to treat the lesion radically, whether 
we regard it as carcinomatous or precarcinom- 
atous, the carcinomatous la3^er must be re- 
moved or destroyed well into the healthy tis- 
sue, through amputation of the cervix, total 
extirpation, or radium treatment. Therefore, 
it is impossible to say how long it would have 
taken for the surface layer to send trabeculre 
or plugs into the depth. Lesions property di- 
agnosed and properly treated throw no light 
on the subject It is onlj’- in the cases classed 
as failures, clinicall}:, that we can obtain some 
information; for instance, in the first biopsy 
a malignancj’’ maj-^ not be recognized but it 
may be noted in a later examination. In such 
a case, we can compare the sections from the 
two examinations and note the process of 
growth Again some patients refuse treat- 
ment after a definite diagnosis has been made. 
Later these patients maj' again seek ad\'ice 
and we then have the opportunity to investi- 



Fig II. Carcinomatous la3'er with a deep fold on the 
left; m the center there is a plug growing toward a cemcal 
gland Xote the polj-morphous and atj-pical cells and the 
frequent mitosis Xiio 

gate and note any changes which may have 
taken place in the lesion during the intertml. 

To make these two sources of information of 
any value, one condition must be fulfilled, 
that is, the carcinomatous tissue must not be 
entirely removed at the first biopsy. In my 
experience complete removal of the pathologi- 
cal tissue is seldom accomplished If tissue is 
removed from a carcinomatous layer several 
millimeters thick, it is true that in a relatively 
short time the tissue will replace itself Let 
us consider the non-radical operations for ma- 
lignancy If the smallest piece of tumor tissue 
remains it will cause a recurrence if sufficient 
time elapses for it to develop. The same is 
true also of surface carcinoma. Experiments 
have shouTi that when a small piece of epithe- 
lium is removed from the cervdx regeneration 
takes place in a short time We know that 
epithefium ndth so marked a tendency to grow 
as is ascribed to carcinoma, is able to replace 
itself in a short time. 

If we assume, in a special case, that the en- 
tire suspicious appearing tissue has been re- 
moved through biopsy and if later e.xamination 
reveals the presence of carcinomatous tissue, 
there is only one e.xplanation, namely, that a 
primary carcinoma has appeared a second time 
at the site of the first carcinoma. This as- 
sumption has been made several times by^ 
Smith and Pemberton (Case 15), by Hinsel- 
mann, and by Kamniker, but they^ did not 
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prove that the onginal carcinoraa was radi 
call)’ removed, without such proof the idea 
of the repeated production of carcinoma at 
the same site deser%cs no credit 

Local recurrence after removal of an ad 
\anced carunoma is never regarded as a sec 
ondary independent growth, but as the result 
of incomplete removal of the pnmary car 
emoma ^ 

The i following cases are presented as ex 
amples of so called clinical failures m a of 
them carcinoma was not diagnosed at biopsy, 
m the third case carcinoma was diagnosed 
but the patient refused treatment In the 
first 2 cases there were failures m diagnosis 
but in each there is an explanation, even an 
apologj In the second case a microscopic ex 

iTh« time up! i!»t on must be used f«t (tie prunin’ etre ->™»- 



amination was made m 1923— before our 
method of diagnosis had been established In 
the first case examination was done by a 
substitute whose experience was not sufficient 
to enable him to settle so difficult a problem 
in diagnosis In both cases the diagnosis was 
“suspiaous” of malignancy only and ade 
quate treatment was therefore not earned out 
Anna J aged 34 years Menstruation began at 
age of xj years was regular until 6 years ago 'snen 
It became irregular, every 3 or 4 wee\s and tbe now 
was scanty I atient was a tripara I a»t partur tb,’i 
occurred 7 years ago and there had been an abortion 
without any complications 6 years ago Patient 
came to the clinic because of a 6 months period of 
amenorrhea Biopsy specimen was taken from a 
suspicious appearing area on the portio The gjie 



Fijr ij Carcinomalous laver of tissue »ith a plug that 
IS seen to b» extending tonard a cervical gland Xim 
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Fig i6 Three small carcuiomatous plugs between cer- 
vical glands X66 


cologist found a suspiaous area on the cervix. The 
substituting pathologist made a diagnosis from the 
biopsy specimen of atypical epithehum, possibly sus- 
picious of carcinoma But the slide showed charac- 
teristic carcinomatous surface epithehum with the 
typical demarcation hue betw een the normal and the 
carcinomatous epithelium (Fig 8) After curettage 
and radiation treatment of the pituitary' body the 
patient was discharged and 6 months later she was 
menstruating again Sixteen months after the first 
examination the patient returned The suspicious 
area had not changed in size or appearance Careful 
re-examination of the original biopsy specimen as 
well as of new matenal showed definite carcmoma 
cells -A Wertheun operation was performed Sec- 
tions of the extirpated uterus showed a UTucal, su- 
perficial carcinomatous layer at the external os 
This growth projected somewhat into the cervical 





Fig iS Carcinomatous lajer, honzontal section, note 
the polymorphous cells and the irregular distribution of the 
nuclei Xiio 




Fig 17 a, left. Portio with indistinct, blurred patches 
around the external os b. The same area after iodine ap- 
pUcation A triangular, sharply demarcated, white area of 
leucoplacia (carcmomatous layer) is noted. On the poste- 
rior hp arranged in a circle, are several bright, yellowish- 
brown, poorly demarcated leucoplacic areas (histologically 
leucoparakeratosis) To the right of the os are 4 bright 
spots, which correspond to cystic glands Repeated exami- 
nations showed that the leucoplacic areas which corre- 
sponded with the carcinomatous layer remained unchanged; 
the areas of leucoparakeratosis changed in appearance and 
size 

canal and reached into the depth along wuth some 
glands. Scattered among the normal epithelium 
there were short plugs which shut the gland openings 
and resembled erosions in the third stage of healing 
The cytological structure, the very poljmorphous 
and hyperchromic nuclei, the numerous giant cells, 
and the areas of crow ded atypical mitosis made the 
diagnosis of carcinomatous layer certain. The most 
invasive plug was slightly over i millimeter in length. 
In the 16 months between the first biopsy and opera- 
tion there was hardly any sigmficant spread of the 
cardnoma, either on the surface or deep in the tis- 
sues (Figs 9, 10, ii). The lesion did not e.xtend be- 
yond the downgrowth of the normal epithehum in 
the neighboring erosion 

Elizabeth S , aged 38 years Alenstruation began 
when patient was 16 years of age, occurred every 4 
weeks and lasted 6 to 7 days She had had 3 normal 
delivenes with no abortions For the past year the 
periods had been irregular, for past 6 months there 
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had been slight contact bleeding and yellow dis 
charge Patient missed one period and wanted to 
know if she was prei,nant 

Examination Januarj 31 1923 revealed a small 
cj'Jtocele retrovcrtedandsomevvhat movablcutetus 
and the left adnexa thickened and tender On both 
cervical lips there were small erosions Tissue the 
si?e of a pea was taken from the erosion of the ante 
nor lip which appeared suspicious of malignancy, 
because of its rough appearance Biopsy revealed a 
gfanduiar indammatorj partfy healing erosion 
The squamous surface cpithehurn v as partly shed at 
the edge of the slide only there was a small piece of 
stratified epithelium — diagnosed “not suspicious 
The patient was treated with topical applications of 
pyroligneous acid and was discharged examination 
7 months later revealed a 3 months old pregnancy 
She was delivered at term without any comphea 
tions Six jears later she again went through a nor 
mal pregnancy Both times she was delivered nor 
mally at home One year after her last delivery she 
returned to the hospital because of a slight coalaet 
bleeding Upon examination a small cervical polyp 
and a slightly bleeding eroded area on (he anterior 
Up was found The erosion could not be broken 
through by a probe (negative Chrobak test) Scrap 
mgs from the lesion definitely esUblished the diagno 
SIS of ft superficial carcinomatous laier The piece of 
tissue excised at the first examination was mounted 
on parafTm, and cut into serial sections Careful 
stuav showed a small area of carcinomatous tissue in 
the eroded glinduUr area which reached to the edge 
of the block thus showing that it had not been radi 
cally removed (Figs la 13) In view of (heoldend 
the new findings theuteruswasextirpated Sections 
through the cervix showed a narrow strip of carci 
nomatous tissue in the region of the anterior fip 
The carcinomatous tissue was resting on an mflam 
matory stroma partly extending over a glandular 
mflammatorv eroded area There were several small 
coties extending into the depth along the cervical 
glands the longest of these did not exceed i 2 milb 
meters The findings in this case are more remark 
able than in the first case kt the time of the first ex 
amination there was a small superficial carcinoma 
proved bv the serial section This was parllv re 
moved though not completely through removal of 
Xhc biop^v specimen Nine years later (he patient 
was operated upon During this interval she xxent 
through 3 normal pregnancies and m spite of this the 
carcinomatous layer did not make very sigwncant 
nrouress (Figs u iS 16) The invasion into thctis 

sue was no deeper than the normal epithelium m the 
area of the healing erosion 

The third case belongs to the second group 
Carcinoma was diagnosed but the patient re 
fused operation 

Maria C aged 4 S 'W”, 
when patient was 13 years old was regular o«i^ 
every 4 weeks, and lasted j to 4 •iwys Last wen 


stnial period occurred 3 months ago and patirnt 
Wants to know whether she is pregnant or ant Upoa 
examination the following was lound a somewhat 
enlaced hard uterus anteflexed slightlv movaUe 
adnexa and parametria negative On the nght side 
of the anterior lip there was a small, oval shaped 
sharply defined area the epithelium m this area ap- 
peared somewhat elevated and dull Iodine applies 
tion revealed a white sharplv defined area of leu 
coplatia on a dark brown cervix Scraping from the 
edge of the lesion showed a typical carcmoinatous 
growth with polymorphous cells hvperchroraatic 
nuclei and atypical mitosis (Figs 17, iS igl The 
patient refused operation or anv other treatment in 
spite of repeated warnings Eighteen moatbs later 
we prevailed upon her to return for an examination 
Sutpnsingly enough, we found that the carcinoma 
tous lesion had not changed either m appearance or 
iti sue Comparison between a sketch made at the 
first examination and the present condition defi 
nitely proved that the small surface carcinoma had 
remained statiooarv during the 18 months period 
The part removed at the first cureltementhadbtrt 
restored yet with no increase m sue The secood 
biopsv showed carcinomatous surface epithelium of 
exactly the same tyT* as that taken 18 Tnmit''s 
before 

StryniARk 

These 3 cases illustrate clearlv that there u 
notonlj a biological but a morphological anal 
ogj between early carcinoma of thecervwanfl 
Bowens dermatosis The period of surface 
growth is exceptionally long m both types of 
carcinoma Months sometimes several) eats, 
pass before the surface carcinoma begins to 
penetrate the deeper tissues The spread into 
the lumina of the glands should not be re 
garded as invasive because the normal epi 
thchum has the same tendency in healing ero 
sions The two dimensional superficial growth 
of the carcinomatous layer also is very slow 
Our cases show that many months may pats 
before there is any ippreaxble change in tM 
sue of the lesion Rapid and excessn e grow th, 
whichjhas always been ascribed to malignant 
tumors apparently does not occur until tni. 
carcinoma has reached a definite sue a cer 
tanx amount of superficial disintegration, and 
sonyeinvasncgrontb Tbismay becalledthc 
secondary stage (Paltauf) and is characterized 
by the spread along the IjTnph spaces and hj 
way of the lymph v esscls to the lymph nodes 
Fn the pnmary stage the malignancy is con 
fined to Its primary site and is charactenzed 
by Blow grow th 



SCHILLER; CLINICAL BEHAVIOR OF EARLY CARCINOiMA OF CERVIX 139 


The primary stage of solid cer^dcal carci- 
noma lasts several months, sometimes a few 
years This fact that the primarj’’ stage of 
carcinoma of the cervix, winch represents 90 
per cent of all carcinomas of the uterus, lasts 
for some time makes early diagnosis possible 
To make early diagnoses possible periodic 
examinations, at least twice a year, would be 
necessary Periodic, examination would guar- 
antee a patient that in case she developed car- 
cinoma of the cercix, the growth would be 
recognized as carcinoma at a phase early 
enough in development to assure permanent 
cure in probably 95 per cent of the cases 
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NOTES ON CUTANEOUS HEALING IN WOUNDS 


J HERBERT CONWAl, 

T he attenlioi\ of the surgical Ti.orld is so 
centered upon the senoua problems of 
morbidity, mortality, and functional 
results of surgery that it maj seem 
elementary to present the subject of the healing 
of the skin in clean incised wounds However, in 
the course of examination of nearl> r ooo healed 
wounds in the surgical follow up clinic of the 
New York Hospital, the variation in the degree 
of fibroblastic response in healing by first inten 
tion was so great that the subject was deemed 
worthj of studj 

Excellent observations on the physiological 
rules governing the rate of cicatrization in wounds 
may be found in the experimental works of 
Carrel, Carrel and Hartman and DuNoUy (4) 
These investigators have showm that a healing 
wound undergoes a latent or quiescent period 
which ends abruptly and is followed by a penod 
of contraction DuNouy (5) developed « roathe 
inafical equation by which the rate of healing in 
a given wound can be expressed, its normal 
course predicted, and the time of us completion 
forecast Howes Soov and Harvey demonstrated 
by experimental work on animals that the tensile 
strength of a healing wound depends upon the 
firmness of fibroblastic response The maximal 
strength of the wound, according to their studies 
is attained m from 10 to 14 day s It is well known 
that the rate of cicatrization as well as the extent 
of fibroblastic response vanes in different indi 
viduals furthermore these vanations may be 
influenced by alteration of certain external fac 
tors which are under the control of the surgeon 
dunng inasion suture and subsequent care of 
the wound The experiments performed by Clark 
suggested to him that epidermization is unaffected 
by diet Ebeling s work with expenmental am 
mais led him to the conclusion that increase in 
envnronmental temperature may accelerate the 
rate of cicatrization 

It IS the purpose of this paper to point out that 
certain details in the technique of surgical ina 
Sion and suture have a direct effect upon the 
degree of fibroblastic response in a dean inascd 
wo"und and also upon the ultimate cosmetic 
result This observation is based on the appear 
ance of scars, photographed i to 3 years after 
From the Tieputmenl ot Surgery of the New Vork IIo^ul 
ind Comelt Medial College 


M D , New York New lork 

operation and consideration of the ultimale 
result m relation to the variations in the surgical 
technique employed 

lECHVIQUE or INCISION 
Inasions should be made parallel to Lungers 
lines of elasticity of the skin if minimal cutaneous 
cicatnnbon is desired and widening of the scar 
IS to be avoided In operations about the face 
and neck, the direction of these lines of elaslicitv 
IS usually observed since they can be defined 
easily through facial gnmace However, m opera 
tions on the abdomen and extremities pnmarj 
importance is attached to exposure of the wound 
and attention rarely is paid to the direction of 
the mcisioD as regards cutaneous tension 
Lcutr quadrant oMontnal olhqut tncisfons Ja 
Figure 1 is shown a photograph of an obhque 
right lower quadrant abdonuaal inci ion made 
for heniioplasty The gradual widening of the 
scar toward the lower end of the incision is a 
common observation m wounds obliquely plseed 
m this anatomical region This photograph was 
taken 1 year after operation hadheen perlonned 
and the wound had heated per pntnam It has 
been noted repeatedly that when obliquely placed 
lower quadrant abdominal incisions are mad , 
they show a wader separation of the cutaneous 
margins at the lower end of the wound than in 
the upper portion The variation in the deg ee 
of tension on the wound margins at the up^r 
and lower ends is reflected in the greater width 
of the resultant scar in its lower portion Thwe 
observations have led me to the belief that the 
lines of elasticity of the skm run transversely in 
ihe suprapubic area rather than obhquely vertical 
as Lai^cr s diagrammatic figure represents them 
It IS recalled that Langer s observ ations regarding 
cutaneous tension were made an cadavers Jtis 
possible that the physiological elasticity of the 
vanous surface regions may be different 10 the 
living subject Observation of 100 patients in 
whom oblique nght lower quadrant incisions for 
appendectomy or herniophsty had healed by 
first intenuon showed this same type of widening 
of the Cutaneous scar at the lower end of the 
wound m 6z In 37 patients the cutaneous 
healing was ideal fibroblastic response was mini 
mal in i patient, a tendency to keloid (ormation 
was matufested 
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rig. I CA Photograph of scar taken i j-ear after two levels in the wound Probably this inasion was 

inguTnal hemioplasty Note the fine hnear cutaneous scar beveled in the low er part and the cutaneous edges in that 

in the upper portion of the w ound and the widening of the area^ were poorly approximated in the ^suture 

scar to the N\idth of i centimeter in the lo\\er portion Fig 3 MR Photograph of scar of right rectus incision 
of the w ound made for cho!ec>’Stectomy Photograph taken 2 years 

Fig 2 B S Variauon m degree of fibroblastic response after operation This patient 4d not gain weight in 2 

at different levels in the same incision In the upper >’ear period ^af ter operation Xote the segments ^of fine 

portion of the w ound the cicatricial response is minimal linear cicatrix alternated with areas of hypertrophic scar, 

and hpal.n; is ideal In the low er portion the scar is hj'per- The upper segment with e-xcessive reaction represents the 

trophic Operauon was performed for gall-bladder point of emergence of the abdominal drain. The lower 

disease Photograph was Uken 3 years after operation segment of hv-pertrophic scar can be accounted for only 
The paUent did not gam weight after operation The by bevelmg of the inasion or by poor approximation of 

w ound healed per prtmam It is beheved that this variation the cutaneous margins in the teclmique of suture There 

in fibroblastic response can be explained only on the basis vvas no infection and no separation of the edges of the 

of V ariation m the techmque of mcision and suture at the skin after remov al of sutures 


TABLE I. — OBLIQUE INCISIONS IN RIGHT LOITER 
QUADRANT OF ABDOMEN 

Xo cases 


Uniform wadenmg of scar o 

Ideal heahng — min imal scar 37 

IVidenmg of scar at low er end 62 

Keloid formation i 

Total TOO 


Technique of inctstoii of the skin. It is well 
known that it is important to hold the skin taut 
while It is being incised so that incision may be 
made sharply at a right angle to the flat cutaneous 
surface. If this technique is not followed the 
operator may divide the layers of the skin in an 
obhque plane — the so called “beveled” incision 
It is difficult accurately to suture the edges of 
such an mcision in close approximation. 

Vertical incisions in the right upper quadrant of 
the abdomen. Diffuse widening of the abdominEd 
scar to a width of o 8 centimeter or more was 


noted in 118 of 225 patients in whom vertical 
incisions had been made in the right upper quad- 
rant of the abdomen in operations on the bUiaiy 
tract. Additional factors which, it is believed, 
influence unfavorably the healing of wounds in 
this area are the increased mobilitj' of the upper 
abdominal area due to respiratory movement 
and the tendency of many patients to gain 
weight after operation It is felt that the con- 
stant motion of the upper abdominal waU may 
increase cutaneous tension and thus exert force 
on the line of healing at a time when the maximal 
tensile strength of the wound has not j'et been 
reached. Postoperative gain in the weight of the 
individual is accompanied by an increase in the 
volume and depth of the panniculus adiposus so 
that cutaneous tension is also increased by this 
factor. An increase in weight of 10 to 30 pounds 
in the postoperative period has been considered 
sufficient to cause an increase in cutaneous tension 
in the region of the nght upper quadrant wound 
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4 Fij $ Fig 6 


Fig 4 CT Scarof dauppcrngbt rettusiftcisionmade Fjg 4 CS Scar af nudJme Janar sbdeaiinaJ incwofl 
m operation for nU bladder disease Here again the taken 4 years alter operation Note the fine linear eicatnt 
areu of h^rtropluc scar are irregularly altcmateil with in the upper portion of the wound The hypertroplue sear 
finely heated tear Photograph taken 3 >earj after opera in the middle can be accounted for only by bet cling of the 
tion The patient did not gain weight after opetatioii incision or poor approximation of the cutaneous margins 
There was no infection and no separation of the edges of in the technique of the suture The nodule of hyper 
the shin after remosal of the stitches trophic scar at the lower end of the incision represents a 

Fla s OF Shows hypertrophied scar in the long leg point at which minor infection with drsinuig sinus wss 
d( a hockey stick incision nude lot cholecystectomy The present A catgut suture was expelled from this point 
small upper angulaced portion of the tncision has not This type of localized nodular hypertrophic scar is am 
formed nypertroptuc scar probaUy because its dit^ion seen in wounds which have been sutured with catgut 
more nearly parallels that of Langet s lines 



Tiff 7 SR Photograph of a scaron (hedorsaJihoracje 

tepon Jesulunl from the excujon of an 

of skui and subcutaneous fat The ocatn* fus 

3 f entimeters \dequate mofiitization of tbe 

by undercutting might have given more ideal cotaiieoiis 

healing 


Of i«8 patients whose scars showed diffuse 
mdcnmg, 89 had gained 10 to 0 pounds m 
weight while m 60 of the 84 patients who showed 
ideal linear scar formation there was no significant 
gam of weight 

TABLE II — VERTICAL INCISIONS IN RIGHT 
UTPER QUADRANT OP ABDOMEN 

Uniform widening of scar to 08 cm or more 
Ideal healing — minimal scar *4 

Healing with irregular scar ^3 

Keloid formation ° 

Total 

In 23 patients irregular healing of the upper 
abdominal scar was noticed It is believed that 
this oegmentaJ alternation of fircii healed cicatnr 
with areas of h>7iertrophic scar is due to the 
following factors infection at the point of enter 
genre of abdominal drams beveling of the inci 
Sion and irregular approximation of cutaneous 
margins in the suture of the edges of the skin 
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Fig 8 Fine artenal silk used for approximation of the 
edges of the skin in wounds about the face is shown in 
comparison with the ordinar>' Xo 5 fine black silk The 
matenal used for the crepe hsse dressing is purchased at 
any department store as mdestructible flat chiffon 

Lower abdominal vertical incisions In 25 imd- 
line incisions in the lower abdominal region, 
made for operations on the female pelvic organs, 
cutaneous heahng was ideal in onlj' 12. In none 
of the patients was diffuse wndemng of the scar 
noted as in the study of upper abdominal wounds 
In the other 13 patients the scar showed segments 
of hj-pertrophic scar All but 2 of these wounds 
were sutured throughout with catgut. The fact 
that a suture of catgut excites more cellular 
reaction than does a silk suture w’as pointed out 
by Halsted (7) Howes has recently demon- 
strated in experimental w’ounds^that those sutured 
with silk showed fibroblastic proliferation earher 
and the wounds accumulated strength more 
rapidly than did those sutured with catgut The 
frequency with which these wounds, sutured 
with catgut, drain seropurulent material from 
small openings in them probably accounts for the 
irregular scar formation in these cases 



Fig 9 .4 R Photograph of scar taken i year after 

pericardiectomy Xote the hypertrophic scar in the 
upper transverse arm and the -vertical portion of the 
incision The lower transverse portion has healed without 
hypertrophic scar formation 

Cervical incisions Of 50 patients in whom the 
usual “collar” incision was made for thjToidec- 
tomtq heahng was ideal in 41 patients In the 

T.-tBLE TV. CERVIC.A.L IXCISIOXS (“COLL.-tR” 

DvCISIOXS FOR THYROIDECTOilY) 

No coses 

Umform widemng of scar to o 8 cm or more . o 

Ideal heahng — minimal scar . . 41 

Healing with irregular scar . .. o 

Hypertrophic scar — slight . , p 

Keloid formation . . . . o 


T.A.BLE in INCISIONS IN MIDLINE OF LOWER 

HALF OF ABDOMEN 

No cases 

Umform widemng of scar to o 8 cm or more o 

Ideal heahng — minimal scar 12 

Healing w ith irregular scar 

Keloid formation o 

25 


9 others there was shght h3-pertrophic reaction 
throughout the scar In none of the patients was 
irregular cutaneous healing noted The high 
percentage of cases in which heahng was ideal is 
thought to be due to the fact that, in the tech- 
nique of the suture of the “collar” incision, the 


Total 
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platjsma muscle is neatly sutured in a plane 
separate from the lint of suture of the skin and 
that cutaneous tension is relie\ed b> the wide 
undercutting of flaps necessitated in the opera 
tion for th> roidectomj 

TECHNIQUE OF SUTURE 

In an attempt to obtain more accurate appron 
mation of the incised margins of the skin, fine 
arterial silk threaded on small straight needles 
of the milliner’s tvpe has been used (Fig 8) 
This very fine suture material allows for accurate 
coaptation of the edges of the skin and its use is 
particularly valuable in the suture of wounds on 
the face Inflammatory reaction about this very 
fine silk IS much less than that about horsehair 
and stitches of this material leave no unsighll> 
suture marks on the face It is difficult to work 
with because of its fine caliber When this su 
ture material is applied w ith the on end mattress 
stitch ideal appio-vimation of the cutaneous mat 
gins ma> be achieved 

The use of the erSpe hsse dressing as advocated 
by Halsted (8) is a valuable adiunct m the post 
operative care of the wound (Fig 8) This 
dressing consists of a patterned piece of mde 
structible chiSon The material is firm, inelastic 
and smooth Impregnated with collodion it is 
applied (hrectlj to the surface of the skin or, if 
the sTOund be not completely healed over a layer 
of silver foil In my opinion, this dressing is an 
invaluable aid m limiting the stres* on a sutured 
wound when it is m the carl) stages of heabng 
and before its maximal tensile strength has been 
reached 


SUMilARY 

In order to promote ideal cutaneous healing of 
wounds and minimal cicatrization the following 
points in the technique and suture of clean sur 
gtcal wounds are emphasized the importance of 
pUang the long axis of an incision parallel to 
Danger s lines of elasticity of the skin whenever 
possible, attention to the technique of mcision so 
that the inasion into the skin is not beveled 
adequate undercutting of the skin and sub 
cutaneous tissue flaps so that tenvion on the 
cuuneous line of suture is minimized the U'e of 
silk ligatures and sutures, and the use of fine 
arterial silk for approximation of the edges of the 
skm m the suture of wounds of the face 
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THE RATE OF EMPTYING OF THE HUMAN GALL 
BLADDER IN PREGNANCY 

MAUDE M. GERDES, M D , and ED^YARD A BOYDEN, Ph.D , Minneapolis, Minnesota 


S INCE von Recklinghausen’s notable 
discovery (1880-1887) that 90 per cent 
of women having gall stones have been 
gravid at least once and the subsequent 
finding by Courvoisier (1890) that three times 
as man}’’ ■women have gall stones as men, 
pregnancy has been considered to be one of 
the major factors in the development of 
cholelithiasis ^ With the advent of the Graham- 
Cole method of cholecystography (1924), cer- 
tain other corroboratory facts became avail- 
able- first, it was noted that in pregnane^'’ the 
gaU bladder visualizes more slowly (D ’Amato 
and Gmelin, 1927; Clauser, 1929) and remains 
visible longer (Kalk and Sdioendube, 1926; 
Clauser, 1929); second, that gall-bladder bile, 
as recovered from the duodenum after injec- 
tion of pituitrin, is more concentrated in preg- 
nant women than in others (Kalk and Schoen- 
dube); and, third, that the gall-bladder sedi- 
ment of such mdividuals frequently contains 
small cholesterin cr}’stals (D ’Amato and 
Gmelin) These facts all seemed to point to 
the existence of a gestational biliar}’’ stasis, 
but Boyden’s statistical studies of 1927-1937 
— showing among other things that, after 
puberty, the gall bladder empties more rapidly 
in women than in men (a sex difference that 
persists even unto old age, Boyden and Gran- 
tham, 1936) — ^have made it imperative that a 
statistical analysis of the rate of emptying of 
this viscus be made in pregnanc}'. 

The first direct proof that gestation retards 
evacuation of the gall bladder in mammals 
must be attributed to Mann and Higgins 
(1927). Working primanly with the thirteen- 
striped gopher, a small rodent that could 
be examined in large numbers as it becomes 
pregnant upon emerging from hibernation, 

'For general substantiation of these figures and for more recent 
statistics Oi the inadencc of gall stones in men and women, see 
benaefer (1932) 

From the Departments of Obstetrics and Anatomy, University 
of Mmnesota 
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these authors found that while the non-gra-\-id 
animal regularly exhibited an empty gaU. blad- 
der 4 hours after a meal of egg yolk and cream, 
only slight empt}dng was obsen.’-ed in the early 
stages of pregnane}’- and that from the mid- 
dle of pregnane}’’ to term there was no e\d- 
dence of emptying at aU. Scattered obser- 
vations on other laboratory mammals seemed 
to support this view, but Whitaker and Emer- 
son (1928) — after roentgenographing 5 cats, 
3 of which showed only moderate emptying 
at 2 to 4 hours postcibum, and 2 human cases 
(i of which had 20 gall stones) — concluded 
that “pregnane}’’ in itself exerts no inhibitor}’ 
effect upon the emptying of the gaU bladder.” 

Curiously enough, the earlier cholecysto- 
graphical studies of pregnant women seemed 
to support this "view. Thus Le^■yn and Aaron 
(1928) ha\’ing visualized the gaH bladder in- 
travenously in 10 of 17 primiparEe who had no 
histor}^ of biliary tract disease, reported that 
in these 10 indixiduals the response to the 
Boyden meal was prompt and that adequate 
diminution or complete disappearance of the 
shadow occurred during the first, second, and 
third hours after the meal. Incidentally, the 
first picture was not taken until the end of 
the first hour postcibum. 

The next study, by Fogelson (1929), }’ielded 
similar conclusions. Employing the oral meth- 
od, this author was able to visualize the gall 
bladder in only 15 of 43 pregnant women, but 
he reported that in these 15 the biliar}’ vesicle 
emptied ’within the normal period (which the 
author does not define) following a fat meal 
of 2 eggs, half a glass of cream, and butter fat. 

According to Schaefer, Dellepiane (1929) 
reported that in the second trimester the gall 
bladder empties even faster than normal. 

Close upon these initial studies came three 
articles that supported the contrar}’ xnew. In 
each case the intravenous method was used. 
First, Naegeli reported that in 23 primi- 
gravid® (5 to 9 months pregnant— mostly 
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women about 20 years old without any his stance, supphes enough detailed information 
tory of hepatic or cholecystic disease) the to construct a mean curve of emptying for 
emptying of the gall bladder was markedly tiie group studied Yet in the absence of this 
delayed in 70 per cent of cases, 1 e , 50 to 60 no one seems to have resorted to the device 
minutes after ingestion of 3 egg j oiks, empty- of testing the same individual twice, that is, 
mg had “hardly begun" and after 6 to 8 hours, dunng pregnancy and then afterward Nor 
the gall bladder was little more than half full do any of these studies provide adequate nor 
More detailed figures were given m a sub mal controls Even Brenner’s method of esU 
sequent study by Westphal and Gleichmann mating the sue of the gall bladder shadow at 
(1930-1931) Usmg Bronner’s rough method hours postabum falls far short of fur 
of inspecting the sue of gall bladder shadows nisbing an adequate idea of the rate of empty 
after a meal of 3 egg yolks* — his normal cn- mg since normal gall bladders, on the av erage, 
tenon being that by i to iyi hours the area empty two thirds to three fourths of their con 
(?) of the shadow be, at most, onlj 1/6 or 1/7 tents within the first 40 minutes after a meal 
the sue of the shadow at the beginning of the of egg yolk and some empty all but a minute 
meal — these authors found that 6 of the 18 residue in 15 to 20 minutes (Boyden, 19:8, 
women tested were normal (most of the 18 etc ) Nor is the method of guessing at the 
being pntmgravid® and pregnant from 1 to 5 sue of shadows satisfactory As an illustri 
or 6 months) The other 12 showed marked tion of this we have computed the relative 
delay in emptying Details are given of each volumes of the gall bladder in the i case w 
case, but the data are in such approximate which Westphal and Gleichmann present 
and inconstant form that It IS not possible to choIeQStograms Where these authors say 
obtain mean values of the rate of emptying that at 35 minutes postabum (their Fig 3, 
The last of this senes, by Schaefer (1933), cholei^stogram 2) there has been “no emptj 
involved a study of 29 healthy women, mostly mg,” we fuid a volume loss of n 5 per 
pruaipara in the second half of Megnaniy at 95 minutes postabum (their Fig 3, dioie 
Of the 27 cases m which the gall bladder was cystogram 3) where the gall bladder is said 
visuahaed, no change in the sue of the gall to be “half full," the volume loss is 71 3 
bladder was said to be noticeable 15 minutes cent, and at 155 minutes postabum (their 
after a meal of 3 egg >olks This statement. Fig 3, cholecystogram 4) where the shadow 
however, is not confirmed by traangs of is said to be “the same," the volume loss is 
cholecystograms from 4 of the authors 27 749 per cent, even if the 35 minute reading 

cases, for in 3 of the 4 (see his Figs 6, 10, and be considered as unitj, there is still a loss m 
14) there is a distinct reduction in sue at the volume at the 95 minute reading of 67 6 per 
end of the first 15 minutes Further, it was cent Finally, it is not clear at what point in 
that “often” the gall bladder rvhibited the cycle retardation in emptying occurs, u 
such be the case 

Accordingly, it has seemed desirable to ap 
ply to this important problem the same quan 
titative methods that have made it possible 
to detect sex and age differences in the re 
action of the gall bladder to a standard meal 
as well as its differing behavior in such closeI> 
allied diseases as peptic ulcer and caranoma 
of the stomach 

MATERIAL A«D METHODS 
The matenal upon which this stud> is 
based consists of cholecjstograms of 21 
health} pregnant women, 13 of them pnmi 
gravidx, most of the latter coming from insti 


a large residue at 6 hours, and that "all" gall 
bladders showed delayed emptying Except 
for the few illustrations no data were given 
for the 27 cases ^ . . 

Surveying these articles, which fall into two 
contradictory groups, it is apparent that “ijh 
the possible eiception of Westphal and Gleich 
mann's study, conclusions have been based 
upon general impressions No article, for in 

cnidelonn bowever m*>o (c*»ttnlyncV 

tbsotlietcompoiwMol ^ 

iM suay retn tiii VpiiKi «>< ana • 

tSKl S d-St -luiddo. I., d. 
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tufions for unmarried mothers \\nth one or 
two doubtful exceptions each case was selected 
on the basis of a negative biliar}>- and gastro- 
intestinal historyl 

In view of the difficulties encountered by 
other investigators in visualizing the gall blad- 
der of gra\dd patients, it was deemed advis- 
able to use the intravenous method. The dye 
selected for this purpose was sodiuin phenol- 
tetraiodophthalein, since it was considered by 
the Mal^ckrodt Company to be less toxic 
than its more familiar isomer and to be effec- 
tive in smaller doses. For each patient 2.5 
grams were dissolved in triply distilled water, 
filtered through fine paper, and sterilized for 
15 minutes in a boiling water bath. The 
intravenous set-up was such as to permit 
substitution of saline for the d3"e whenever 
expedient. The solutions were kept warm in a 
water bath and run in b}"- the gravity method, 
over a period of from 30 to 50 minutes In 
each case the dj^e was preceded and followed 
by 100 to 200 cubic centimeters of saline in 
order to avoid any possibility of thrombosis 
Several patients complained of some pain in 
the arm at the time the dye was introduced, 
but pain did not follow the course of the vein 
and seemed to be due to the position of the 
arm on the arm board. In general no un- 
toward results followed the use of the intra- 
venous method. 

For the purposes of this test, patients were 
admitted about 4:30 p.m and hospitalized for 
the next 20 hours. At 5 p.m. they were given 
a light supper of tea and toast. The dye was 
then administered about 7 pm. Later in the 
evening or early in the morning a high flushing 
enema was given. Twelve horns after the 
dye a preliminary roentgenogram was taken 
nith the patient Ijing face down and sup- 
ported with pniows and sandbags, the lower 
abdomen being screened to protect ovaries 
and fetus. If the preliminary picture was 
satisfactorj’’ the patient was then given the 
raoffified Bo5'den meaF and x-ray films made 
at o, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, and 45 
minutes postcibum Subsequently, the chang- 


it,,’ ID D' J C Liucnbeig, Chief of 
Obsletncs acd GjTtecoloD , for the of ircrling 

^ B .if Pf- ^ P' hMtl of the Dcpsrtment 
O' , for the use of X-ra> faoJjtjes 

M equal sraotmt of nuit (the whole 
se^i^Qcd ^us ft pinch of sugar and ft drop oi vaiulla). 


ing volumes of the gall bladder were com- 
puted from the cholec3’'stograms after the 
graphic method described in previous studies 
(Boyden, 1928; Boyden and Fuller, 1934)- 


VTSXJALIZATION OF THE BILIARY VESICXE 


Of 21 patients that received the dye intra- 
venously, only 2 failed to exhibit a shadow of 
the gall bladder. One of them, (V.H., age 23, 
weight 179 pounds, pregnant 8 months) was 
a primigravida with an essentially negative 
gastro-intestinal history. The other (E. G., 
age 24, weight 176 pounds, pregnant 5^ 
months) had been gravid 3 times, the current 
pregnancy being characterized by much belch- 
ing and heartburn. It is probably not without 
significance that in both cases the weight of 
the patient was excessivety high. In a third 
patient (A. S., age 20, weight 116 pounds, a 
primigravida, pregnant 2 months) the gaU 
bladder was visualmed well enough to warrant 
further study but it failed to empty, probably 
because the egg yolk was vomited imme- 
diately. A fourth case — a 43-year old multi- 
gravida (I. D.), not included in the 21 — ^had 
gall stones. 

Although it is difficult to compare these 
findings with other reports in the literature, 
since complete information about individual 
cases is rarely given, our degree of success in 
visualizing patients approximates that of 
Schaefer’s (1933) rather than any of the others 
listed in Table A; i e., through the first 7 
months it was not particular^ difficult to 
visualize the gaU bladder of herithy gravidm. 
On the other hand, it was noted that in 4 of 
the 5 patients observed both antepartum and 
postpartum (Table IC) the intensity of the 
gall-bladder shadow was greatl}’’ improved 6 
to 8 weeks after parturition. (In the fifth 
case, E, H., it was distinctly fainter.) It is 
evident, therefore, that pregnancy does affect 
the degree to which the gall bladder is visual- 
ized even if it does not prevent it entirelj*.® 


*^iaon$ others, Becda also advances the theoo* that af- 

fects the absorpti\ e function of the gall bladder or the cxcreloiy function 
of the User, but since he fails to sute Tcbether he used the oral or the 
Jatra\eaoas method, ius data cannot be compared, statisticallj , eithex 
With ours or with ScEaeler’s matenal According to his rrelumcarv 
account, he examined 4b healthj grawds, 9 in tie first half, and 37 in 
ihc s^nd h^f of pregnancy In tee fonre’' group all gaJ] bladders vere 


t - , — , — —r jt'~— tic gsli bladder remained 
ua^uali^ as m latter half of pregnancy, in the other 15 it -Rras visual- 
laed regardless xrbether it had appeared in latter half of presnan^T 
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TABLE A 

A-uthor Method Number tested 

Levs n and Aaron 

(igjS) Intravenot^ i; primiparm 

Crossen and Moore 

(152$) lntra\enous 13 

Benda (i^ Oral’ 37 (and half gestation) 

Fos:eIson (10=9) Oral 5S 

Saeseb (tore) Intraaenous So 

WestphaUrcao-it) Intravenous iS’ (trimester i-t-r) 

Schaefer (1933! Intrarenous eg 

•Indicates good senes of cholecj stograms, not test of visnabzatJon 

RATE OF EMPTYING IN FIRST TRIMESTER 
During the 2 years that these cases were 
being collected ever}’ attempt was made to 
obtain as many early pregnancies as possible, 
the only available source of supply being the 
Outpatient Prenatal Clinic of the University 
Hospitals Unfortunately, most of those who 
came early in pregnancv’ were admitted for 
h}’peremesis, pyelitis, or other complications 
that rendered the subject unfit for our pur- 
pose Hence the material is limited to 5 healthy 
patients, 4 of them being multipara:. The in- 
di\ddual cur\’es of empt}dng are shoum in Fig- 
ure iB. A glance at the last column of Table 
lA shows that at 40 minutes after the stand- 
ard meal, 4 of the 5 gall bladders had dis- 
charged from 66 to 78 per cent of their con- 
tents, as compared with the nulligrarid mean 
of 73 per cent The fifth case (A R ) had been 
troubled with emesis and had vomited part 
of the meal between the 20 and the 30 minute 
pictures ^ Even including this case the mean 
rate of evacuation for the first trimester is 
thus only a little slower than the rate for the 
nulfigra\nd controls (Fig 5A), the difference 
being not statistically significant. 

EMPTYING OF THE GALL BLADDER IN THE 
SECOND AND THIRD TRIMESTERS OF 



Detailed information about this group is ^ven 
in Table UB. The mean rate of empt}-ing is 
indicated by the hea\Test solid line in Figure 
5A. WTien compared with the cun’e for nulli- 
gra\dd controls (lowest solid line in the same 
figure) there can be no doubt that in the sec- 
ond and third trimester, some factor in ges- 
tation has retarded the emptjdng of these gall 
bladders. Indeed, when submitted to sta- 
tistical analysis it was found that there was 
not a single chance in a thousand that this 
difference could be due to random sampling. 
Even when the best 8 cases were averaged 
(for indiAddual cun’es, see Fig. lA) the mean 
curv’e showed retardation (asterisk, Fig. 5A) 
The most striking differences, however, ap- 
peared when the same indiAuduals were tested 
during pregnancy and then afterward. 

EMPTYING, 6 TO 9 WEEKS POSTP.ARTDM 

It had been our intention to examine all 
pregnancy cases in the postpartum period 
also, but the unmarried status of most of these 
patients made it difficult to insure their re- 
turn. In 5 cases, however, we were successful 
As far as could be ascertained, these are the 
only instances in which the rate of empHing 
of the gall bladder during pregnane}'- has been 
checked by postpartum studies of the same 
indi\-iduals. Naegeli states that he did so 
once, but gives no further information 

M^en the two sets of curA’es of these primi- 
parie are compared (Figs. 2 to 4), three sig- 
nificant obser\'ations can be made. First, the 
gall bladder e.xhibits marked recover}- in its 
rate of empD-ing 6 to 8 weeks after parturi- 
tion At 40 minutes postcibum, for instance, 
the mean percentage of bile discharged by 
these 5 gall bladders is twice as great post- 
partum as during pregnane}- (Fig. 5B). One 
would like to know exactly when this recovery- 
takes place. We have not felt justified in dis- 


PREGNANCY 

For this period 13 healthy indmduals were 
available, 10 of them being prinugraA-idre 

'\S e ^ ould tiis ccss^ttion o( emptyics ^ being due to re\ci5c 

pemtalns of the duodcDum rather than 5o)eb , if at alJ, to s spzsm of the 
sphincter of Oddi, l^use it has Lecn shoira m a cat that la spile of the 
lact that the gall bladder exerted enough pressure to inject the hepatic 
tiucts, mle unable to escape into the intestine while antipcnstaUis 
ol the duodenum was m progrt^s (Bq> den, 1926, Plate 1) noubilet ard 
V that TOmiting causes a spasm of the sphincter 

of Oddi (as determined b> macomeler studies made mtb the aid of T- 
tubes inserted into the human common duct) must therefore be accented 
with reserratioa * 


turbing the patieat during the puerperium, 
but Schaefer (1933) reports a case in which 
pictures were made just before birth and con- 
tinued from 2 to 4 hours after birth. The 
claim was made that immediately after birth 
empt}-ing became normal, presumably be- 
cause no shadow was obser\-ed at 120 minutes 
postcibum— perhaps it was diluted out by 
fiUing— but the cholecy-stograms made at 15 
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ns I Individual curves of cvacoatioo «f sail bladder represenlmg A casej ol 
the second and third trimester that exhibited least retardation m emptying B 5 
cases from the first tnmester of pregnancy For onginal data see corresponding 
miLala of patients in Table f Isote that the slopes of the curves in the tint fe« 
months (for the mean see next to (onest curve in big gA) are steeper than those m 
the later months (for mean see astensh Fig gA) Cx bth volumes of bJe in gall 
bladder as computed from cholecg-stogrsnis 2 ^ S etc minutes after mgestion of 
standard meal (4 eggyofbs and equal amount of oufh fla’needwtt'h sugar aad samlla) 
Curves designated by a fraction (viz FJ ) indKate that volumes have been plotted 


and 60 nunutes postabum, i e , betn een 7 and 
3 hours after birth (his Figs 10 and u) cer 
tainly show delayed cmptjmg 
The second observation is that m 3 of 5 
caoes the gall bladder la rnote distended dur 
mg pregnanc> than aftenvard (Figs aA, 7B, 
and 4A) Potter (1936) found 75 P« cent 
distended in a senes of 390 cesarean sections 
at terra , . 

iThird retardation seems due primarily to 
Si initial delay m emptying (aiinpare mean 
curves of these 5 cases, Fig 5B), 1 c , to a fail 


ure of the gall bladder to empty at the tune 
when the passage of egg yolk into the duo- 
denum should induce the greatest discharge 
of bile, namely during the first 20 minutes of a 
phase of emptying that averages onlj $2 nun 
utes (Boj den, tgzS) 

Although we have studied only the first 
phase of cmpt>ing, which is always the most 
important, there is every reason to suppose 
that the lesser secondary phases would react 
the same way, the accumulated effect being 
then detectable at lyi hours postcibum, the 
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tion IS more retarded during pregnancj* than after par- 
tuntion (Other legends as before ) 


time at which Westphal and Gleichmann made 
their observations 

THE CAUSE OF DELAYED ElIPTYDfG IN 
PREGNANCY 

Among the numerous reasons advanced to 
account for ineffective discharge of bile in 
pregnancy is mechanical pressure exerted upon 
the biliary tract by the expanding uterus 
But, Westphal and Gleichmann have pointed 
out that this does not become excessive until 
the late months of pregnancJ^ Since these 
authors found only partial emptjdng at iK 
hours in patients gravid less than 6 months, 
they were probably justified in assuming that 
mechanical pressure was not the primary fac- 
tor in this stasis of the gall bladder Maim 
and Higgins also obsen^ed that when they 
placed small balls of paraffin inside the ab- 
domen of gophers, to simulate the distention 
of pregnancy, the gall bladders of these ani- 
mals emptied normally It is instructive to 
note, however, that in the 4 patients in whom 
the gall biadder had been pushed into a hori- 
zontal position at the level of the tenth to 

^ ^ G., and M Pa , 

iable IB), the rate of emptjing had been re- 



tarded. Position and pressure may, therefore, 
be contributory factors. 

To test the matter, experimentally, we 
planned to study the rate of emptying in a 
series of myomatous women in whom tumors 
of the uterus were large enough to reproduce 
the mechanical pressures of the third tri- 
mester of pregnancy. Unfortunately we were 
able to obtain only i such imcomplicated case 
for study, but the evacuation of the gall blad- 
der in this patient even exceeded the mean 
normal rate (Fig. 4B); for Si per cent of its 
contents had been disciharged fay the 40 min- 
ute reading, notwithstanding the fact that 



Fig 4 1°*'- ‘dual cun es contrasting effect of presnancj- 

itb a purely m^aiucal distenUon of the abdomen causrf 
Fi^^6 of Jfrr. 
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Fig S MMncun'Moicvjfualiono/gaHbladiefo/pregiwntuointffl wsftstnicted 
from data IS Tabl« I ^al % percenuge of bil« in gall bladder at a given lime ibe 
volume at a mmutej after the standard meal (when lie gall bladder first goes into 
tonus) being reckoned as unity ,S,t. etc minutes after standard mral 

T^ooaat lit crtvi4 ttsn ta>(<l>o>«4 1 tsi la ravrayiDS ((let t ilas^trd mu) 

*'tb9 e s el the a (Htc r n«*i«si noraitl 

tThoM ] «f tit ij (ravi4cut«tta itboetOmMtd I /latmotyitf 


the tumor measured 20 b> 14 by 8 centimeters 
(vitb a mght of 1200 grams) and was pal 
pable three fingers above the umbilicus From 
these figures it may be inferred that the 
uterus corresponded m sue to that of a 7 
nonths’ prcgQanc> Incidentally, the gall 
bladder of this patient contained a transverse 
congenital septum (Fig 6) not unlike that 
which occurs a little lower down on the gall 
bladder m cases of the folded fundus But as 
pointed out in a prev'ious stud> of the “Phry 
gian cap” (Bojden, 193s) sudi septa do not 
retard the rale of emptying any more than 
other congenital folds that occur normally in 
the neck and duct of the gall bladder 

It IS apparent, then, that one most look for 
some deeper seated explanation of the bibary 
stasis of pregnanc>, namely to a spastic con 
dition of the sphmeter of Oddi as first de 
scribed for pregnant women b> Wcstphal 
(1923) 

This investigator observed that, when the 
gall bladders of non pregnant individuals were 
made to contract by injecting 30 cubic centi 
meters of a 5 per cent solution of peptone into 
the duodenum the amount of gall bladder 
bile being a'lpiratcd could bo increased lij 
intravenous injection of pifocarpini- the 


theorj being that pjlocaipine acted like a weak 
vagal stimulation in accelerating the con 
traction of the gall bladder musculature 
When, however, the same procedure was tried 
on 10 women who were gravid 3 to 9 months 
(and 4 non gravid® that were menstruating) 
the initial effect of pilocarpine was to inhibit 
the flow of bile for a period ranging from 3 to 
20 minutes, following which there ensued a 
rush of dark bile tVestphal explained this 
Initial inhibition 0/ emptying by the assurop 
tion that in gestation the organism was al 
ready under increased vagal stimulation— as 
evidenced by such characteristic disorders of 
pregnancy as salivation, hyperumesis, aad a 
tcndenc> toward diarrhea — so that when pih 
taipme was given it acted like a strong vagal 
stimulation (in animal cxpeTiments) and there 
fore produced at first a spasm of the sphincter 
of Oddi 

Undoubtedly Wcstphal has come very close 
to the probable explanation of this physio 
logical aberration At least hemustbecred 
ited With having reproduced experimental!), 
by the use of peptone and pilocarpine, a com 
parable reaction to that which frequently oc 
curs when egg yolk is ingested by pregnant 
women — namely, a prolonged initial dehy m 
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the emptying of the gaU bladder folIowTng 
■what would normally be an excitatory stimu- 
lus ' 

But whereas Westphal would attribute this 
longer pause of pregnancy" to a “disharmony” 
of the autonomic ner\-ous system, i.e , to a 
hypertonische moiililaets-neurose induced by 
the modified functions of the hypophj-sis, 
ovarj' or other endocrine organs — we would 
suggest that such a dyskinesia may be due 
equally well to the effect of hormones of preg- 
nancy acting directly upon the musculature 
of the bile duct It has long been knonm, for 
instance, that they inhibit the rhythmic con- 
tractions of the uterus. In thus preventing 
premature expulsion of the fetus they may 
produce imbalance in other muscular tubes 
Especially is this true of the ureters, the mus- 
culature of which, incidentally, originates at 
the same fetal period as the sphincter of Oddi 
(Schwegler and Boyden) Apparently these 
changes affect the upper and lower portions 
differently, even as the latter have a differing 
innerv'ation and are said to react differently to 
pituitrin Thus the section above the pehdc 
brim undergoes an atonic dilation which 
Traut and McLane have recently shown to 
be characterized by progressive diminution 
of peristaltic activity from the third to the 
seventh month, after which the upper ureter 
begins to recover its activity. The muscle 
around the juxtavesical portion, however, 
undergoes an hjqiertrophy that results in con- 
striction of the lower ureter (Hofbauer, 1928) 
Similarly the hormones of pregnancj' may in- 
crease the tone of the sphincter of Oddi - 
Furthermore, there are other serious objec- 
tions to applying to the human biliaty tract, 
without qualification, Westphal’s deductions 
from animal experimentation. In the first 
place we have seen no con-vincing exidence 


^TDCiden taU\ , W cstphal frequentlj observ ed m noo-grav id individuals 
a short delay m emptjnng, after pilocarpire, ivhicii he interpreted to be 
the initial response of the sphincter to stimulaUon This probably cor* 
re^pwnds to rvhat one of us has described as the “two-minute pause*^ 
in the curve of emptying It is not constant, but occurs so frequently 

to D«„coafidered, perhaps, the typ cal reaction (see Fig. 3, Boyden, 
iq:S) Bj the use of numerous choiecyslograms itis possible to sho^ 
that It usualK appears not simultaneouslj with the ingestion of food 
bat in^ediatelj after the gall bladder first goes into tonus. Onthebasis 
of McAlaster and Elman's manometer studies on dogs (1026), this tem- 
porary mtcmipt-on to mptying has been attributed to that increase m 
tone of the sphincter which commonly appears 2 minutes after ingestion 
01 food 

^ome, inde^, mjsht consider Uat Ueic 15 a closer parallel telween 
the respo:^ of the ureter and citraiiepatic biliai> tract to p-egnanCT, 
namely, that the gall bladder undergoes atonj at tbc same tunc that 
the sphincter ircrcascs its tone But me has'c seen no indication that ilie 
gall bladder of pregnanej is atonic. 



Tig 6 Two cholecj'stograms from Case Mrs Bit 
show mg unusually placed congenital septum of a nature 
similar to that found in cases of folded fundus (the so 
called “Phiygian cap”) In spite of this anomaly and a 
mechanical distention of the abdomen equitalent to a 7 
months’ pregnancy, the gall bladder emptied normally (see 
te-xt and curte m Tig. +B) A, cholecj stogram taken at 
2 minutes postcibum, B, at 25 m in utes postabum 


tbat emptying of the gall bladder in man (as 
contrasted with that in laboratoty' mammals) 
is under control of motor nerves On the con- 
trary there is justification for beliexing that 
such control is minimal, perhaps restricted 
merely to tonus changes; for distention of the 
human duodenum -with air or water, or the 
smell of food, merely produces changes in 
volume of the gall bladder comparable to the 
first tonus changes after food, i e., it results in 
taking up the slack in the wall but does not 
result in discharge of bile (Boyden, 1928). 

Even more illuminating, however, are the 
experiments -with faradic stimulation of the 
gut. In the cat, for instance, it is possible to 
inhibit the emptxdng of the gall bladder 
abrupt!}' by tetanizing any portion of the in- 
testinal tract (Birch and Boyden, 1930). In 
man, however, no such reflexes passing from 
the digestive tube to the gall bladder can be 
demonstrated. The gall bladder continues to 
empty, in response to the mere presence of 
egg yolk in the small intestine, in spite of 
severe colic-like pains emanating from in- 
duced spasms of the gastric or duodenal mus- 
culature (Boyden and Rigler. 1934). 

Turning now to the sphincter of Oddi, the 
musculature of the human bile duct is strik- 
ingly different from the sphincter of the guinea 
pig and rabbit upon which Westphal has based 
his theoty' of biliaiy dyskinesia (Boyden, 
1937)- In the guinea pig, for instance, there 
is a musculature of the ampulla (Westphal’s 
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the tumor measured 20 by 14 b\ 8 centimeters 
(with a weight of 1200 grams) and was pal 
pable three hngcrs abo\e the umbilicus From 
these figures it may be inferred that the 
uterus corresponded in size to that of a 7 
months’ pregnanej Incidentally, the gall 
bladder of this patient contained a transverse 
congenital septum (Fig 6) not unliLe that 
which occurs a little lower down on the gall 
bladder m cases of the folded fundus But as 
pointed out in a pn vious stud> of the “Phrj 
gian cap” (Boyden, 193s) su<i septa do not 
retard the rate of emptying any more than 
other congenital folds that occur normally m 
the neck and duct of the gall bladder 

It IS apparent, then, that one must look for 
some deeper seated explanation of the biliary 
stasis of pregnancy, namely to a spastic con 
dition of the sphincter of Oddi as first de 
scribed for pregnant women by Wesiphal 

^^923) , , , 

This investigator observed that, when the 
gall bladders of non pregnant individuals were 
made to contract by injecting 30 cubic centi 
meters of a 5 per cent solution of peptone into 
the duodenum, the amount of gall bladder 
bile being aspirated could be increased b) 
intravenous injection of pilocarpine the 


Ihcorj being that pilocarpine acted like a w eak 
vagal stimulation in accelerating the con 
traction of the gall bladder musculature 
When, however, the same procedure was tried 
on 10 women who were gravnd 3 to 9 months 
(and 4 non gravid® that were menstruating) 
the imtial effect of pilocarpine was to inhibit 
the flow of bile for a period ranging from 3 to 
20 minutes, following which there ensued a 
rush of dark bile Westphal explained this 
initial inhibition of emptying by the assump 
tion that in gestation the organism was al 
ready under increased vagal stimulation — as 
evidenced by such charactenstic disorders of 
pregnancy as salivation, hjperemesis, and a 
tendency toward diarrhea— so that whcnpilo 
carpine was given it acted like a strong vagal 
stimulation (m animal experiments) and there 
fore produced at first a spasm of the sphincter 
of Oddi 

Undoubtedly Westphal has come v er> do c 
to the probable explanation of this physio 
logical aberration At least, he must be cred 
ited with having reproduced experimentally, 
by the use of peptone and pilocarpine a com 
panLle reaction to that wLch frequently oc 
curs when egg jolk is ingested b> pregnant 
women — namely, a prolonged initial delay m 
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mal aulligra\id mean of approximately 73 
per cent 

Even more significant is the comparison of 
the rate of emptying in the same individual 
before and after parturition. The mean dis- 
charge at 40 minutes postcibum in 5 patients 
subjected to this test, rvas only 38 per cent 
during pregnancy as against 71 per cent, 6 to 
8 weeks postpartum. 

On the basis of Westphal’s peptone and 
pilocarpine experiments mth gramd women, 
this initial delay in the response to a motor 
meal is attributed to a hj-pertonic condition 
of the sphincter choledochus, i e., to a phj'sio- 
logical dyskinesia reflecting the changed hor- 
monal content of the organism in pregnancy' 
The e^’idence indicates that this delay is a 
lengthening of the normal ''2-minute pause” 
that usuall}'- occurs immediatelj’^ after the first 
rise in tonus of the gall-bladder wall following 
ingestion of food. 

The resulting biliaiy stasis accounts for the 
distended gall bladders found at term m 75 
per cent of Potter’s large number of cesarean 
sections and for the thick, tarr}'^ contents of 
gall bladders at term which are characterized 
by a low bile-salt (and a high cholesterol) 
concentration that is comparable only to that 
found in vesicles with a damaged wall. In 
conclusion it is believed that the stasis of 
pregnancj”^ sets the stage for the sequence of 
events which results in the greater incidence 
of gall stones among women that have borne 
children 
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antrum ’) and a rnusculature of the duct of nant T\omen at term that approTimateh 7, 
the ampulla (his “sphincter papill-c”) The per cent of these supposed!) health) inJi 
peristaltic and expelling activity of the former \iduals had a large globular, distended gall 
he compares to the action of the pylonc por bladder Second, an anal)Sis of the contents 
tjon of the stomach and the latter to the of 58 of these biliarj vesicles, withdrai\n 
p>loric sphincter In his pilocarpine expen through a sterile needle at the time of section 
ments it is the former that first undergoes showed a raised cholesterol and a surprisingl) 
spasm and then expulsive activitj In man, fow bile salt concentration — the latter com 
on the contrar), there is no division of the parable to that found onl) in a damaged 
muscle of the ampulla into proximal and distal biliary vesicle The fact that none of these 
parts Indeed, the ampulla of Vater is rudi gall bladders contained gall stones however, 
mentarj and the principal muscle of the does not militate against the possibilit) that 
duodenocholedochal junction is the sphincter m pregnancy the stage is set for the prccipita 
choledochus which encloses the pre amputlarj tioo of cholesterol \Vhile Neuman (1951) and 
portion of the bile duct (Schwegler and Boj Andrews et al (1932) have stressed the im 
den, 1937) Due to the incompleteness of Its portance of the lowered bile salt content, 
longitudinal coat it cannot have an> pens- Walsh (1933) reached the conclusion that 
taltic function Therefore W estphal s elabo altering the interrelationship of either the 
ratetheoiyofantialandsphinctencsegmenls, cholesterol, fatty substances, bile salts, or 
under respective control of paras) mpathetic acids m the gall bladder alters the ability of 
and sympathetic nerves, breaks down when the bile to hold cholesterol m an aqueous 
appli«l to man, notmthstandmg Aschoffs solution Tie sequence of events might there 
gratuitous transference of the guinea pig ter fore be postulated as follows Stasis resulting 
minologj to the human sphincter m 1923 We at first in an increasing concentration of bile 
do not mean to impl), however that the salts with resultant damage Co the gsH 
human sphincter choledochus ma> not be bladder wall, alters the concentrating power 
under nervous control Whether it is pnrnanl) of the mucosa and thereby changes the normal 
regulated by hormones or the autonomic sys ratio of the constituents of the bile If meta 
tern, or both, has yet to be proved Never bohe disturbance or infection be then super 
theless, Westphal’s notable demonstration imposed upon stasis precipitation of stones 
that the initial interruption in the How of the might well follow 
bile— our “two minute pause’ —n. greatly 

prolonged in pregnancy, points clearly to the suitUARY 

existence of a gestational hypermotihty of the Detailed cholecystographic studies of 21 
sphincter choledochus healthy gravid women following intravenous 

administration of iso lodeikon, have shown 
THE RELVTioN OF PREGNANCY TO that whilft the gall bladder could bc visualizccl 

CUOLELiTiiI/VSis 18 of them (85 per cent), 4 of the 5 that 


From this account it i» clear that in the 
second and third trimesters of pregnancy the 
emptying of the gall bladder is markedly re 
tarded during the first part of a phase of con 
traction that has been induced by the most 
potent food know n to activ ate the gall bladder 
musculature It inevitably follows from this 
that the biliary v cstcle must accumulate stag 
nant bile during the period of gestation— the 
degree of stasis varying with the indmdual 
Direct confirmation of this basic fact hM re 
cently been supplied by Potter (1936) First, 
he observed m $go cesarean sections of preg 


were tested both antepartum and postpartum 
exhibited improved concentration of the dye 
6 to 8 weeks after parturition This finding 
points to a gestational alteration in the con 
centratiog power of the gall bladder wall 
The rate of emptying of the gall bladder— 
as tested by the modified Hoyden meal— is 
not significantly different from the normal 
rate during the first 3 months of pregnanev , 
but in the second and third trimesters there 
IS a marked retardation in flow the mean 
disdiarge in 13 cases being only 52 per cent 
(at 40 minutes postabum) as against the nor 



KRUKENBERG TUMORS OF THE OVARY 

Clinical and Pathological Study of 2:1 Cases 

EMIL NOVAK, M D , F.A C S , and LAMAN A GRAY, M D , Baltimore, Marjland 


T he literature of K-rukenberg tumors 
is not very extensive, especially when 
one considers that this tumor tj^e 
has been recognized for more than 40 
years From time to time single cases, or small 
groups of cases, are recorded, and, smce the 
tumor represents the most interesting type of 
metastatic ovarian cancer, it has received 
much attention in numerous papers dealing 
with secondaiy^ ovarian cancer, especially in 
the discussion of routes of dissemination from 
the primary^ focus to the ovaries There are 
only a small number of American contribu- 
tions to the literature of Krukenberg tumors, 
among which may be mentioned those of 
iMajor, Fallas, Jardio, Hundley, and Andrews. 

YTiat is a Krukenberg tumor of the ovaiy’ 
It is probable that the concepts of many gyne- 
cologists and pathologists on this point are 
rather vague The term should be limited to 
the pathological entit}’' descnbed by Kruken- 
berg in 1896, making allowance only for this 
author’s misinterpretation of its real nature. 
The tumor was original^ described as a sar- 

From the Department o{ Gynecolog>, Johns Hopkins ^^edlcal 
School 


coma ovarii mucoceUulare carcinomatodes, 
but Krukenberg’s description of its gross and 
microscopic pathological characteristics was 
otherwise quite accurate. The marked stromal 
reaction often seen, and in a minority of cases 
even suggesting sarcoma, together with the 
sparseness of the epithelial elements in many 
cases, led Krukenberg into the error of desig- 
nating these tumors as sarcomas This mis- 
take was corrected by Schlagenhaufer in 1902, 
and this author desen^es the credit for estab- 
lishing the epithelial origin of these growths, 
and for demonstrating the fact that in most 
instances they are secondary to carcinoma 
elsewhere, most often in the gastro-intestinal 
tract This latter fact is respopa^le- for the 
loose concept of some authors that ^ ovarian 
cancers secondary^ to gastro-intestinal cancer 
are Kirukenberg tumors, which becomes 
apparent if one analyzes the cases. in the 
literature. The definition must be mtich more 
circumscribed than this, and, if wo are^ to 
continue this eponymic designation, should be 
limited only to those tumors, whether second- 
ary' or primary, which assume the character- 
istics first described by' Krukenberg 



appearance oE bilateral Krukenberg tumor secondary to pyloric cancer 
years, had had gastric resection 2 years previously (see 
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KRUKENBERG TUMORS OF THE OVARY 

Clinical and Pathological Study of 21 Cases 
EMIL KOVAK, M D , F.A C S , and LAMAN A GRAY, M D., Balrimore, Mar>land 


T he literature of Krukenberg tumors 
is not \ery extensive, especially when 
one considers that this tumor tx^pe 
has been recognized for more than 40 
years From time to time single cases, or small 
groups of cases, are recorded, and, since the 
tumor represents the most interesting Upe of 
metastatic ovarian cancer, it has received 
much attention in numerous papers dealing 
with secondary' ovarian cancer, especially in 
the discussion of routes of dissenunation from 
the primary focus to the ovaries There are 
only a small number of American contribu- 
tions to the literature of Krukenberg tumors, 
among which may be mentioned those of 
Jklajor, Fallas, Jarcho, Hundley, and Andrews 
llTiat is a Krukenberg tumor of the ovarj'? 
It is probable that the concepts of many gyme- 
cologists and pathologists on this point are 
rather vague The term should be limited to 
the pathological entity described by Kruken- 
berg in 1896, making allowance only for this 
author’s misinterpretation of its real nature. 
The tumor was originally described as a sar- 

From the Department of Gynecology, Johns Hopkins Medical 
School 


coma ovarii mucoceUulare carcinomatodes, 
but Krukenberg’s description of its gross and 
microscopic pathological characteristics was 
otherwise quite accurate. The marked stromal 
reaction often seen, and in a minority of cases 
even suggesting sarcoma, together with the 
sparseness of the epithelial elements in many 
cases, led Krukenberg into the error of desig- 
nating these tumors as sarcomas. This mis- 
take was corrected by Schlagenhaufer in 1902, 
and this author deserves the credit for estab- 
lishing the epithelial origin of these growths, 
and for demonstrating the fact that in most 
instances they are secondary to carcinoma 
elsewhere, most often in the gastro-intestinal 
tract. This latter fact is respon^le for the 
loose concept of some authors- thaPall ovarian 
cancers secondary to gastro-intestinal cancer 
are Krukenberg tumors, which becomes 
apparent if one analyzes the cases in the 
literature The definition must be’ much more 
circumscribed than this, and, if we are^ to 
continue this eponyunic designation, should be 
limited only' to those tumors, whether second- 
ary or primary, which assume the character- 
istics first described by' Krukenberg 



Fig I Gross appearance of bilateral Krukenberg tumor secondary to p>-lonc cancer 
H-^se 21 ) PatienL aged 43 yeare, had had gastric resection 2 years previouslv f«ee 
ii’igs 2 and 3), 


157 









Js^OVAK, GRAY; RRURENBERG TmiORS OF THE OVARY 


IS9 


Tliis variegation in the gross appearance of 
the cut surface parallels and is due to corre- 
sponding differences in the microscopic struc- 
ture in different parts of the tumor The 
stroma in some parts may be firm and richly 
cellular, -while in other areas it is edematous 
or genuinely myxomatous, as we shall present- 
ly discuss In Krukenberg’s original paper, 
and in most of those which have been pub- 
lished since then, stress has been laid upon the 
sarcoma-like character of the stroma, the 
feature which led Krukenberg into his error 
of classifying this tumor as sarcoma. We 
have not been impressed with the importance 
or frequenc}' of this supposed sarcoma-like 
stromal reaction Indeed, there is no case in 
our series in which the suspicion of sarcoma 
would seem justified by the stromal reaction 
to the epithelial growth 

The epithelial elements may occur as clus- 
ters of well marked acini, though always, in 
the true Kiukenberg tumor, shoning various 
degrees of mucoid epithelial change Often 
this is so extreme that the epithelial cells are 
completely melted down, leaving only the 
shadows of the original gland framework 
The mucoid material may break through the 
gland waU and permeate the surrounding 
stroma, so that differential staining may re- 
veal mucin not only in the glands but also 
m the stroma In still other parts of the 





rig S Gross appearance of unilateral Krukenberg 
tumor in Case q Inset show s primary annular caranoma 
of colon 

tumor the original gland pattern may be 
entirely blotted out, though small clumps or 
strands of epithelial cells may be scattered 
here and there in the stromal fields (Figs 
2, 3 , 4, 5i 6)_ 

The mucoid changes described explain the 
occurrence of usuallj' large numbers of signet 
cells, in which the nucleus is flattened out 
against the cell wall by the accumulated 
secretion within the cell (Fig. 7). It is these 
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Fig 9 ilicroscopic appearance of pnmary adenoca 
anoma of colon in Case 9 



Jig 10 DisintegraUon of gland epithelium (Case o) 
Adjoiiung areas show tj'pical Krukenberg appearance. 




cells which have been most stressed m the 
microscopic diagnosis of these tumors, and 
which ha\c suggested for them the \cr> apt 
designation of carcinoma mucocellulare 
The frequent persistence of adenocar 
anomalous areas makes the classification of 
some cases rather difficult, for all gradations 
ma) be seen betneen tumors nh/ch mast be 
designated simply as sccondar> adenocar 
anoma, with more or less mucoid tendenc> 
to tumors m >>hich all trace of aanous slruc 
turc is lost In other words, one finds tran 
siUonal pictures which suggest the Kruken 
berg tumor may be onlj the end product of a 
mucoid adenocarcinoma which in the environ 
ment of the ovar> assumes the features which 
we look upon as characteristic of the Kruken 
berg tumor Our Case g is a good example 
of this group (rigs 8, g, lo) In this pa 
tient the pnmarj lesion was a mucoid car 
cinom'i of the ascending colon The o\anan 
tumor shows in man> places a tvpical 
mucifyjng adcnocaranoma but m others 
the picture IS cntirel> tj-pical of the 
Krukenberg tumor both grossl> anil micro 
scopicall> Signet cells arc seen in large num 
bcr» M e have felt justified in including this 
with several other cases of the same general 
tj-pe, in our senes 


In still other cases the tendency to mucoid 
changes has been much less strdung though 
present to some degree, and yet there has 
been the characteristic grouping of the epi 
thclial elements in small clusters of tin} 
acini, or of epithelial cells, together with the 
characteristic stromal picture of Krukenberg 
tumors C ase S is an exatupld ol this type of 
tumor and this, together with several others 
of the same general character, we likewise 
believe should be included in our group of 
Krukenberg tumors (Figs n and 12) 

These, then are the characteristics of the 
Krukenberg tumors m the proper sense of the 
term From what has been said it would 
seem that this neoplastic tjpc is brought 
about bj the development of a pnmaril) 
mucoid adenocarcinoma in the ovarian cn\i 
ronment or b> the acquisition of muclf)^n? 
tcndcnacs bj metastatic tumors which at 
their original site give no indication of 
mua>id ^aractcnstics Such a course is 
ccrtaml) not the invariable one pursued b} 
gastro mttstiiial cancers metastasizing to the 
o\ar> for the great majont} of suchsecondat) 
growths develop as non mucoid carcinomas 
with the usual pattern of adtnocarcinonia so 
that the> can not propcrlv be considered 
Krukenberg tumors 
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Raiford found that only ii 8 per cent of 
gastric carcinomas show the presence of 
mucoid material; for the small intestine the 
proportion is 14.3 per cent, the colop 30 per 
cent, and the rectum 24 per cent. This author 
distinguishes between “mucoid carcinoma,” 
a malignant growth rising from the mucin- 
forming elements, and “adenocardnoma with 
mucoid degeneration,” characterized by the 
development of mucous deposits in a pre- 
existing adenocarcinoma In the first group 
there would seem to be little doubt that the 
presence of the mucin is explainable as a 
result of h3'persecretion of the tumor cells, 
and the same explanation would probably 
also apply to the second group, rather than 
that lie mucoid change represents a degen- 
erative process, as some have suggested. In 
anj' event, our own material indicates that 
the Krukenberg tumor maj^ be secondary' to 
gastro-intestinal carcinoma of either of the 
two t3'pe3 named, and that, as a third possi- 
bilit3’’, the mucoid changes may develop in 
the originall3’- gastro-intestinal carcinoma onh’^ 
after its transplantation to the ovar3\ 

RTen the primar3' gastro-intestinal tumor 
is of mucoid type, it is natural to expect the 
ovarian metastasis to have the same charac- 
teristics On the other hand, in a considerable 
number of reported cases, as well as in a 
number of our onm, the primary tumor shows 
no suggestion of mucoid change Scirrhous 
carcinomas, and even linitis plastica, have 
constituted the primar3'’ foci in many cases 
in which, when transplanted to the ovar3', 
the growth has developed highly mucoid 
charactenstics After all, this need not be 
wondered at, for mucoid changes are fre- 
quently noted in scattered areas of gastro- 
intestinal cancers of primarily and dominantly 
non-mucoid t3q)e, not only of the gastro- 
intestinal tract but also of the gall bladder or 
breast, either of which may constitute the 
primar3’^ seat of the malignancy in Kruken- 
berg tumors 

Ydiile the primariU’’ epithehal histogenesis 
of the Krukenberg tumor has now been 
firmty established, there remain tu'o moot 
questions which have been extensively dis- 
cussed in the literature The first of these 
deals with the route of dissemination of the 


cancer from the primar}' seat to the ovar3\ 
There is very little direct eridence on this 
point, the opinions of authors being almost 
entirety based on their concepts of cancer 
dissemination in general, together with cer- 
tain circumstantial erddence available on this 
particular problem There are four possible 
routes to be considered; xnz , (i) direct 
implantation on the ovarian surface of cancer 
cells, transported by the peritoneal fluid 
from the primar3’- lesion into the pehds; 
(2) l3Tnphatic metastasis; (3) transportation 
of cancer cells b3' the blood stream; and (4) 
e.xtension of cancer b3’- direct continuity from 
an adherent intestinal cancer. The pos- 
sibilities, therefore, are, ivith the exception of 
the first, the same as those which must be 
considered in the explanation of secondar3' 
carcinoma in other organs, though it is of 
interest to stress that direct implantation, 
considered to be of little numerical importance 
elsewhere, is credited by man3* authors as 
being b3’’ far the most important factor in 
the spread of gastro-intestinal cancer to the 
ovar3'. This explanation was first suggested 
b3’- Bucher in 1893, and it has been adopted 
b3' many, probabty the majority, of writers 
on this subject [_ 

According to this riew, carcinoma cells 
penetrate the wall of the stomach to the 
peritoneal surface and are then directed 
downward b3' the peristaltic movements of the 
intestines, this transportation being facili- 
tated by the peritoneal fluid In the peh-is 
they encounter the ovarian surfaces, w'hich 
are presumably rendered peculiarty prone 
to implantation because of the portals 
created b3'- ornlation. It wall be seen that 
^ this interesting xnew’point embodies a number 
of premises which are unproved and practi- 
cally unprovable. Some of them, moreover, 
lack the ring of plausibilit3a 

Even ver3’- tin3'^ lesions of the p3'lorus, not 
discoverable except on microscopic examina- 
tion, have in some cases been associated with 
Krukenberg tumors of the ovar}^ It seems 
difficult to believe that in such cases cancer 
cells make their wa3' to the serosa, and that 
a purposeful peristalsis carries them down- 
ward for ovarian implantation, without their 
planting themselves on the intestines, parie- 
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, or other structures which are known 
to be vulnerable to implantation m other 
forms of abdominal cancer Moreover, if our 
ideas of ovulation are correct, the rupture of 
the follicle occurs through a very minute 
opemng which is quite effectively sealed off in 
a short time, probably not over a few hours 
Again, if implantation were the usual route 
for this extension, would one not expect to 
find the growth pnmarilj on the ovarian sur 
face? As a matter of fact, Krukenberg tumors 
are characteristically enclosed in a dense, 
smooth capsule, with no sign of surface growth 
All this reasoning is obviously theoretical, but 
it at least throws serious doubt upon the 
importance of the factor of implantation in 
the origin of Krukenberg tumors Indeed, 
there is an increasing skepticism among 
pathologists as to the importance and fre 
quency of cancer produced by this raecha 
nism, though none, so far as I know, denies its 
possibility On the other hand, the evidence 
indicates that such instances of “contact can 
cer" as are observed on the lips or on the 
vulvar labia can be much more adequately 
explained on the basis of lymphatic extension 
The same statement applies to the cancer of 
the pleura which is not infrequently asso 
ciated with cancer of the lung (McCallum) 
After all, the route of cancer dissemination 
which the studies of many years have estab 
lishcd as by far the most important one for 
caranoma in general is that by way of the 
Ijmphatic s>stem It is upon this concept 
that the surgical treatment of cancer is in 
large part based And here the evidence 
available m many speaal fields, like that of 
the breast or the uterus, is indubitable It 
would seem that the burden of proof should 
be placed upon any explanation of the ongin 
of Krukenberg tumors which departs from 
this underlying concept, especially when the 
attempt IS made to apply it as a universal 
rule It must be admitted that the direct 
evidence on the importance of the lymphatic 
route in the explanation of the origin of 
Krukenberg tumors is very meager, and that 
It IS harder to secure than in other field* of 
cancer investigation In another form of 
secondary ovarian cancer, that associated 
with uterine adenocarcinoma, the lymphatic 


route IS strongly suggested by the finding m 
grossly normal ovanes of small cancer nests 
in the lymphatics of the hilum, as shown m a 
previous paper by one of us (Novak) 

The retroperitoneal glands, which are m 
volved in most cases of pylonc and other 
forms of gastro intestinal cancer, are closel) 
linked up with the lumbar glands, mto which 
the ovarian Ijmphatics dram Involvement 
of the lumbar glands m cases of Krukenberg 
tumor associated with pylonc cancer has been 
reported b> Amann, but there has as > et been 
no very convinang demonstration of the 
transportation of cancer cells from the stom 
ach, via the retropentoneal and then the 
adjoining lumbar glands, to the ovanan 
lymphatics and then the ovary This evplana 
tion obviously invokes the retrograde method 
of lymphatic dissemination, but the pos 
sibilily of this has been well estabbshed and 
IS accepted by all pathologists 

The fact that Krukenberg tumors are bi 
lateral m nearly 90 per cent of the cases would 
suggest that the invading cancer cells reach 
the ovraries from a common distnbuting point 
having equal access to both organs, and the 
lumbar glands naturally suggest themselves 
as this distributing focus The further fact 
that Krukenberg tumor, as w ell as most other 
types of ovarian cancer, is much more apt to 
involve the other ovary than any other pelvic 
or abdominal viscus makes this route seem 
the likely one 

With reference to the possibility of metas 
tasis to the ovaries by wayof the blood stream, 
there would seem to be no doubt, though here 
again the lack of real evidence makes it 
necessary to depend upon such evidence as is 
furnished by cancer characteristics in general 
There are some, like Ribbert, who believe 
that blood stream transportation more often 
explains Krukenberg tumors than does l>ni 
pbatic dissemination and it is possible that 
this IS the correct view Certainly this seems 
probable as regards the occasional cases fol 
lowing breast cancer, though even here one 
can not eliminate the possible importance of 
the lymphatic route 

Little need be said as to the few cases m 
which the ovanan involvement has been 
explainable by direct extension from a gastro 
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intestinal carcinoma, usualty in the rectum or 
sigmoid, rvhich has become adherent to the 
pelvic organs, so that direct extension into 
the ovaries was possible. 

The second moot point regarding Kruken- 
berg tumors is as to whether these neoplasms 
are invariably secondar}’’ or whether in the 
occasional case they may be primary. As to 
the secondary nature of the ovenvhelming 
majority there can be no question, and yet 
there is a small group of cases in the litera- 
ture in which it is difficult to escape the 
conclusion that in rare instances a primary 
ovarian cancer may conform in all respects 
to the definition of a Kruhenberg tumor. 
E^ddence based on operative findings is 
clearly of little value, as a primaiy pyloric 
carcinoma may be so minute as to escape 
detection by palpation, and there is always 
a possibility that small undiscoverable tumors 
may be present in some other part of the 
gastro-intestinal tract or in the gall bladder. 
Even at autopsy, such small primary' growths 
may be missed, and conclusions based on 
any but the most complete and careful 
autopsy records are not valid in the assump- 
tion of a primary origin of the ovarian tumor. 

There are, however, several cases in the 
literature in which these specifications have 
apparently been fulfilled, and in which the 
evidence for a primary origin seems veiy^ 
strong Among these may be included the 
cases of Schenk, Glockner, Sternberg, Frankl, 
Neumann, and Andrews. In most of these 
the evidence has consisted chiefly in the 
apparent elimination by postmortem studies 
or carcinomatous lesions elsewhere in the body 
3'Iicroscopic examination of the stomach must 
be included, though this was not done in 
Schenk’s case. 

There is, however, another type of evidence 
which would seem to justify the conclusion 
that a Krukenberg tumor may be primarj' in 
the ovary. If such a tumor conforms patho- 
logically and histologically in all respects to 
the Krukenberg variety, and if careful clinical 
study as well as examination at operation fail 
to reveal any other tumor elsewhere, the 
assumption of primary ovarian origin would 
seem justified if the patient remains free of 
symptoms for a term of years after the opera- 


tion. So far as we know, no case of Kruken- 
berg tumor of the common secondary tj-pe 
has been cured by the operation, death usually 
occurring within a comparatively short time, 
most often from the primar>' gastric lesion 
In at least two reported cases, those of 
Andrews and Frankl, the requirements just 
mentioned appear to have been met Through 
the kindness of Dr. Andrews, we have had the 
opportunit}' of studying his tumor pathologi- 
cally, and we agree with him that it is a 
tjqiical Krukenberg growth, from both a gross 
and a microscopic standpoint. Dr. Andrews 
was good enough to have one of us (Novak) 
study this case clinically also There was no 
e\ddence of any digestive disturbance, and a 
thorough stud}’- of the gastro-intestinal tract, 
including roentgenography, was negative. 
The operation was performed in 1933, and a 
recent letter from Dr. Andrews states that 
the patient is in excellent health, with no sug- 
gestion of recurrence 4 years after operation, 
and no evidence of carcinoma in any other 
organ. In such a case a skeptic would be 
justified in questioning the accuracy" of the 
pathological diagnosis, but both the gross and 
microscopic findings in the original ovarian 
tumor, and their comparison with other 
tjqiical Krukenberg tumors, would seem to 
offer no loop-hole in this regard. 

A somewhat similar case has been reported 
by Frankl, whose patient was well 3X years 
after removal of Krukenberg tumors of both 
ovaries, with no gastro-intestinal sj-mptoms 
and with negative x-ray findings A third 
case may perhaps be added, that of Neumann, 
though this seems less convincing In this 
case the ovarian tumor, described as of 
Krukenberg type, was only partially remov- 
able. Careful palpation of the liver, stomach, 
and intestme showed no e\idence of tumor, 
and no gastro-intestinal sjTnptoms developed 
after operation Seven years later the patient 
returned with a solid tumor mass filling the 
pelvis, but still -nith no evidence of a gastro- 
intestinal lesion. Palliative treatment with 
x-ray was begun, and 9 years after operation 
the patient was still lining and in compara- 
tively good general health, with still no 
indication of gastro-intestinal cancer though 
the pelvic tmnor was still present. 
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Maryland,! C \oumans, of Jliany, Florida, 
F S Johns, of Richmond, Virginia, Cijde 
Hawley, of New \orL, and L E Darnels, of 
Detroit, Michigan 

The ages of our patients varied from 22 to 
60 years, with an average of 42 Three 


There are, after all, certain histogenebc Our own matenal consists of 31 case> of 
possibilities in the explanation of primary J^rukenberg tumor which have passed through 
ovarian cancers which may assunte the our laboratory during the past years, 
Krukenberg type Pseudomuanous epithc although this number includes 3 cases wbch 
hum IS frequently encountered, espeaally in have been previou«I> reported by Hundley, 
the common pseudomucinous cystadenoma and also the case previously reported by Dr 
The generally accepted view as to the origin C J Andrews, of Norfolk, already alluded to 
of pseudomucinous cy stadenomas IS that they m this paper Most of these cases have 
represent teratomas in which an entodermic occurred m our own clinic, but a number have 
type of epithehumswampb out other elements, come from outside sources For their kindness 
just asm thyroid tumors of the ovary (struma m pcinatting us to include these we are 
ovani) the thyroid tissue blots out other indebted to Doctors Rarl H MartzloS, of 
teratomatous elements There would seem Portland, Oregon, E L Bowlus of Frcdend, 
to be no reason why the mucoid entodermic *' . 

epithelium might not be the starting point 
of malignant tumors of a mucocellular type 
That this variety of epithelium is of tera 
tomatous origin is further indicated by the 
not infrequent occurrence in ovanan tera 
tomas of small, often microscopic, cysts lined patients were colored, the remainder, white 
by epithelium identical with that seen m In iS cases the tumor was bilateral, m J, 
pseudomucinous cy stadenomas unilateral In 6 cases the pnmary growth was 

Otherpossiblesourcesof this tvpeof epithc- demonstrated by operation or autopsy lobe 
hum are in association with Brenner tumors in the stomach, and in j others in the large 
0! the ovary, as Meyer has shown, and m the intestine In most of the others a possible 
so called Walthard cell nests or islets from pnmary tumor was either not sought loi 0 
which such tumors are believed to be demed, not found Ascites was noted in only 4 

though numerically these are far less impor paticnts(i50ot0 3soocubiccentiinettTs),rt» 
tant possibilities than the one mentioned possible, however, that it may have been 
UTiile there is not the slightest doubt, present m others 
therefore, that in the vast majority of cases In all but 5 cases we have been able to 
the Krukenberg tumor is a secondary one we secure more or less complete follow up data 
believe that the evidence for a primary origin Thirteen patients are known to have died, 
m a very small group of cases is very con all wjthm relatively short periods after toe 
vincmg operation (6 weeks to 14 months) In 3 other 

In view of the commonly secondary charac patients death was obviously imminent when 
ter of Krukenberg tumor, as w ell as of other the patients w ure last seen, all of these showng 
types of ovarian cancer, examination of the definite metastascs, chiefly abdominal In 4 
ovaries should never be omitted at operation patients no followup data are available 
for pylonc or other gaslro intestinal cancers -Vutopsies were done m 4 patients who died m 
in w omen The gynecologist, on (be other the ho<pjra}, j of these showing more or less 
hand, should explore the stomach and other extensive metastascs (i to the retroperitoneal 
abdominal viscera before proceeding with and celiac glands i to the peritoneum, i to 
oncrations/orovanancancer Nor infrequent the omentum and liver) In the remaining 
Iv unwise or useless operations will thus be case there were no demonstrable metastasw 
avoided although in a namber of rqiortcd the patient dying from the pnmary growth 
evses both the primary tumor and the pclvnc an annular carcinoma m the ileocecal region 
nrr-ins have been removed In some of these laonly icase Hiat of thcprcsumably pnman 
tht oaticnts sumvtil !o, a coudetable KniUtibcrc tumor ot Dr \nclrc«s, ha, the 
number of tears, a raj treatment having m patient remamctl » ell (4 e ears after the opera 
some been used after operation (Nouniann) tion etas performed) 
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SUMMARY 

This paper is based upon the clinical and 
pathological study of 21 cases of Krukenberg 
tumor of the ovar>^ The gross and microscopic 
characteristics of this tumor are described, 
emphasis being put on the fact tliat only a 
minority of ovarian cancers secondarj' to 
gastro-intestinal carcinoma conform to the 
proper concept of the Krukenberg tj^ie. 
W TiiI r other routes of dissemination, such as 
transperitoneal implantation, may explain 
the ovarian tumor in some cases, ve believe 
that the Ijunphatic route is far more frequent- 
ly concerned in this, as in other forms of 
secondary ovarian cancer and of cancer in 
general. 

There can be no question that in the over- 
whelming majority of cases Krukenberg 
tumors are secondarjq usually to some form 
of gastro-intestinal carcinoma, but we believe 
there is verj’’ strong eNidence for a primarj' 
origin in the occasional case In at least 2, 
and possibly 3, reported cases (including the 
case of Andrews, discussed in this paper), the 
tumors were qmte tjqiical, there was no exd- 
dence at operation of a primary lesion else- 
where, none developed after operation, and 
the patients were still in good health several 
years after operation It is difficult to explain 
such cases except on the assumption of a 
primarj^ ongin in the ovar^c 

The prognosis in the common secondary' 
Krukenberg tumor is practically hopeless, as 
is indicated by the foUow-up of our ovm cases 
This is what one would expect in cancer 
which has ahead}" reached the stage of 
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lymphatic dissemination necessar}" for trans- 
port of cells from the stomach, intestine, or 
gall bladder to the ovaries, assuming that 
this is the usual method of spread. 
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I* I tHE high mortality of appendiatis 
I continues to be one of the most sen 
I ous problems before the profession 
today Reference to statistics for the 
United States, the State of New Jersey, and 
the City of Newark, as shown in Table I, re 
veals a starthngly high mortality and the 
ratio of deaths per 100,000 population runs 
surprisingly close m these three geographical 
areas It may also be noted that the death 
rate has not matenally lowered in the years 
quoted 

This study is a record of a senes of cases 
which have been managed by a uniform plan 
of procedure with minor variations Presen* 
tation of such a senes offers an opportunity 
for helpful analysis and cntiasm It is also 
prepared for comparison Such comparative 
studies will e\entually e\ohe a fundamental 
solution to the problem of appendiaus 
This statistical sur\ ej includes all cases of 
appendiatis admitted to the C 2 Surgical 
Division of the Newark City Hospital dunng 
a lo-jearpenod from 1927 to 1936, indusive 
There are 6 similar surgical divisions m this 
hospital The hospital is a municipal mstitu 
tion for the care of the indigent sick There are 
no pnvate departments The majonty of the 
cases come from the low economic le\el 3 of 
soaety Usually this group is slow in seeking 
medical advice and often tnes self medication 
first This fact is one of the mam reasons for 
the late admission of the patient to the hos 
pital All too often the disease has progressed 
far beyond the safety limit 
AU cases in this senes came to operaUon 
As soon as the diagnosis of appendiatis was 
made, operation was ad\ised If the disease 
was acute, operation was performed unme 


diately If the disease was not acute, the 
operation was performed on the next electi\e 
operating day In case of doubt, in which an 
accurate diagnosis of appendiatis could not 
be made but in which there was presumptive 
evidence of acute appendiatis, operation was 
also done as an emergency We believe that 
the error of operating in a case of doubtful 
diagnosis m wbch we find the appendix 
blameless is far less serious than failure to 
operate upon a patient later prov ed by necrop- 
sy or late operation to bav e had appendiatis 
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Many of these operations have been done 
by the attending surgeons. On the other hand, 
virtually all the cases in vrhich no complica- 
tions -were found were operated upon by the 
house surgeon on the service mth the assist- 
ance or supervision of an attending surgeon. 
In the event of complications, the operation 
was completed by the attending surgeon Dur- 
ing this 10-3’^ear period more than 25 different 
house officers, in addition to the attending 
staff, have participated in this series 

TECHNIQUE 

A definite plan of technique has been fol- 
lowed. Therefore, the results do not represent 
the work of an indi\ddual, but they do repre- 
sent the success or failure of a definitely 
planned routine uniformly carried out with 
minor variations. 

In the acute cases which are severely de- 
hydrated sahne and glucose solution is used 
intravenously before operation Neither mor- 
phine nor atropine is given before operation 
in the serious cases In the elective group 
small doses of one of the barbiturates are used 
The McBurney incision was used in all 
cases in which the diagnosis was reasonably 
certain In doubtful cases, the right rectus 
or midline incision was made. In a few in- 
stances, more than one incision was necessary. 

In the t3q)ical case, the appendix is de- 
livered, the meso-appendix is clamped, cut, 
and hgated with catgut. The wound edges 
are protected with rubber dam and gauze 
sponges. The appendix base is crushed with 
a strong clamp and a catgut ligature is applied 
in the groove left by the clamp A purse- 
stnng inverting suture is placed, the appendix 
is severed with the cautery, the stump is in- 
verted and the pursestiing tied. A row of 
Czemy-Lembert sutures covers this inverted 
area and includes the meso-appendix stump so 
that all raw surfaces and edges are buried If 
the appenc^ cannot be delivered into the 
wo^d, or if we are dealing ndth a condition 
which no longer is confined to the appendix, 
long strips of gauze or sponges are used to 
protect the healthy peritoneum from the op- 
erative field The appendix is removed in all 
cases, irnless the disease has so fixed the tissues 
that attempts at removal seem too dangerous. 


The appendix was not removed in 3 cases of 
this series nhich were complicated by general 
peritonitis because removal would necessitate 
excessive trauma Usually we are able to in- 
x^ert the stump In a few instances, we can 
onlj’^ ligate and cauterize the stump, because 
the induration and friability of tihe tissues 
make it impossible or inadvisable to attempt 
inversion. Suction is used to remove the 
purulent material from the abdominal cavity 
and special attention is given to the pelxns. 
If there has been a perforation, or if gangrene 
or an abscess is present, a Penrose drain is 
placed in the pelvis and another in the right 
coloparietal space The drains are brought 
out, as a rule, through a stab wound. The 
wound is now dosed in layers. In a McBume}’’ 
indsion, when we have not encountered sup- 
puration or gangrene, catgut dosure is used 
throughout If suppuration or gangrene is en- 
countered, tension sutures of silkworm gut in- 
duding the fasda together with catgut layer 
dosure are used and small strips of rubber dam 
are placed down to the fasda or to the peri- 
toneum. Tension sutures of silkworm gut, 
which include the fascia, are used in aU other 
types of indsions 

If a history of a chill is obtained and exam- 
ination has ehminated other causes, the possi- 
bility of thrombophlebitis is suspected and a 
high ligation of the meso-appendix is per- 
formed in an effort to prevent the develop- 
ment of an ascending pylephlebitis. If there 
is a history of one or more chills, or, in the 
late cases, if the patient has a fever of the re- 
mittent (spiking) type, the ileocolic vein 
should be ligated. 

The question of the so called expectant 
treatment of the late fulminating cases has 
been considered. In our opinjon peritonitis 
of a x'ariable degree is present in all fulminat- 
ing cases, and we feel imable to judge which of 
these cases may localize safely and which of 
them may become a spreading peritonitis 
Furthermore, we beheve that in these cases 
the prompt removal of the offending appendix 
with as little trauma as possible, followed by 
adequate drainage when indicated, gives the 
patient the best chance for recovery. In the 
late cases when a definite abscess has formed 
every attempt is made to drain the abscess 
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TABLE II —CASES AND MORTALITY BY YEARS 



TABLE m — CLASSglCATIOV OF CASES 


cavity without contaminating the general 
peritoneal Cavztj In other words, the sue 
geon should not convert a w elllocalized abscess 
into a general infection of the peritoneum In 
these cases adequate drainage can usually be 
obtained by placing the incision over the ab 
sce»s and approaching the abscess cavity 
without entering the general pentonea! ca\ 
it> However, some of the cases with a defi 
nitely Jocahicd abscess cannot be managed 
m this manner In such cases the abdomen is 
opened through a McDurney mastoo, and if 
free pus is not encountered and if a definite 
abscess is located, a second incision is made 
lateral or posterior to the abscess mass Dram 
age Is then secured b> introducing a curved 
cUmp through the second inasion into the 
abscess cavity under the guidance of the band 
in the peritoneal cavity In this manner the 
pentoneum is not infected ^Vhc^ the abscess 
IS inaccessible by this technique, it may be 
necessary to use iodoform gauze to wall off a 
pabi.agev.ay to the abscess through which the 
abscess may be subsequently opened without 
contamination of the peritoneal cavity 

Anesthesia Open drop etherwasalwaysused 
for children and colored patients Local and 
spinal anesthesia were used in a few cases in 
which their use was defimtely indicated Ni 
trous o\ide-ox) gen-ether was administered to 
all other patients 

Postoperative management As soon as the 
catient regains consaousness, water given 
K , < .__.il. Af nr 


_i_ 


indwelling Levin tube is used for vomiting 
after the first day Gastric dilatation and m 
testm il distention are controlled b> duodenal 
suction drainage through the Levin tube and 
by use of low glycerine enemas IVith gastric 
dilatation the patient is also turned over on 
the abdomen, and the foot of the bed is eli. 
vated Intravenous solution of 5 or 10 per 
cent glucose and normal saline are started at 
once on all serious cases and are continued 
until fluids are retained by mouth If edema 
IS noticed, salt is omitted in the intravenous 
solution Transfusions are used when indi 
cated as part of supportive treatment In all 
cases in which intra abdominal drams arc 
used, dependent drainage is fav Died by plaang 
the patient in the right Sims’ position The bed 
remains flat This position is maintained for 
24 to 48 hours and is considered to be an »m 
portant factor in the postoperative treat 
ment Remov al of the intra abdominal drains 
IS b^un ori the eighth or ninth day 


NUMBER OF CVSCS AND MORTALITY 
Dunng the 10 year period there were i,4*5j 
cases of appendicitis w ith 40 deaths The total 
mortality was 2 73 per cent The mortality hw 
vaned from year to year as shown m Table If 
We believe that this vanation depends largely 
on the seventy of the cases encountered dur 
mg any giv en year 


CLASSIFICATION 


freely bv mouth Small doscs of morphine or 
^ •' . - — __ fA.. nj needed The 


pantopon arc given for pain as r 


\Vc realize that clinical classification of ap 
pcndiatis is difficult Our grouping is a work 
log classification and represents different 
stages in a disease process This process may 
pass rapidly from the stage of an inflammation 
confined to the appendit to a spn-ading gen 
cralizcd pcntonitis Suffiaent defensive re 
action may hold the process to a limited area 
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TABLE I\L — IKCIDENCE OP THE STAGES OE IN- 
PLAilMATIOK IN RELATION TO SEX AND 
RACE 
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NV-ithin the protective vails made up of several 
inflamed tissues in the neighborhood, so that 
the infection becomes localized. Simple me- 
chanics, such as dilatations or strictures of the 
lumen, also play a large part m the patho- 
genesis of appendicitis. Concretions are us- 
ually the localizing point of gangrene or per- 
foration and a fecahth near the base often 
causes the so called obstructive type which 
becomes rapidly gangrenous throughout. Thus 
the structural deformities and the pathological 
changes of the appendix, the resistance of the 
individual, and the idrulence of the infection 
are important factors in the rate of progress 
in the disease process The same conditions 
may be found after a few hours illness in 
some cases that are found after days of illness 
in others. 

Our classification as shoum in Table III, 
while arbitrary’’, senses to arrange the cases 
into groups wMch have similar patholog3^ It 
also has a distinct meaning from the newpoint 
of morbidit}- and mortality This is a chnical 
classification and is made at the time of oper- 
ation by the attending surgeon 

The four groups may be described as fol- 
lows- 

I The ruptured group The appendix is 
groply ruptured and there is local or general 
peritonitis A gross abscess may also be 
present 

2. The gangrenous group The appendix is 
microscopically gangrenous with local or gen- 
eral peritonitis. 

3 The suppurative group The appendix is 
neither ruptured nor gangrenous but presents 
all degrees of suppuration with local or general 
peritonitis 


T\BLE V. — STAGES OE INEL.AUirATION IN 
RELATION TO DECADES 


Decades 

Groups I, 2. 3 1 

Group 4 

Male 

Female 

.inie 

Female 

11 

c 


c 

[ 

1 ' 

c 

w j c 

I-lO 

30 

3 1 

21 

1 2 \ 

54 

! t4 ! 

: 36 f 7 

10-20 

1 

1 s I 

j SO 

0 ' 

157 

1 JO ] 

i 3=5 1 '6 

20-30 

66 

f 9 1 

1 iS 

X , 

125 i 

f XO 1 

1 IJO I S 

30-40 

37 ! 

6 j 

1 


63 

1 ^ ! 

1 50 1 t 

40-50 

jS 

0 1 

6 j 0 

-'S ! ■ ; 

1 ! • 

So-60 

S 

0 

6 1 . 

(fill 

1 5 i 0 

6o-;o 

s 

0 

J 1 0 

j 5 1 ° 

! ^ 1 ° 

70-80 

' 

0 

0 

1 I j 0 

j I j 0 t 0 j 0 

Total 

254 

26 

126 1 14 

J96 j 4S 1 s 60 j 

Total 

1 2S0 

140 

443 1 S 99 


4. The acute, subacute, and chronic group. 
This group includes all cases not in the three 
previous groups. Many of the acute cases 
presented marked e\-idence of acute inflam- 
mation but were included in this group when 
the process was confined to the appendix with 
no local peritonitis. The subacute and chronic 
cases presented milder t}’pes of inflammation 
and often revealed disturbances such as con- 
cretions, dilatations, strictures, and hj-per- 
trophy. 

Frequently the surgeon will be uncertain in 
which group to place a given case. To ai'oid 
this difficulty, group 4 includes all but the 
fulminating cases 

A study of Table R’ reveals that the inci- 
dence in the cases included m groups i, 2, and 

3 in the male exceeds that in the female by a 
ratio of approximately 2 to i, while the inci- 
dence in the less active cases included in group 

4 predominates in the female 

Tables VI, \TI, and I’lII, amplify impor- 
tant data contained m Tables W and Y, 

In Table VT it will be noted that in the 
decade r to 10 years, there is lower incidence 
but higher mortality The disease is rapidlj' 
progressive. In the decades 10 to 40 years, 
there is an increased rate of incidence with 
proportionately lowered mortality. In the age 
group 40 and over, there is lowered incidence 
mth a raised mortality. Underlying degen- 
eratiA^e, metabolic, and cardioA'ascular condi- 
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II CASES AN D UORTALn'Y BY YEARS TAmp 

— _ TABLE m —CLASSIFICATIOV OF CASES 



indwelling Levin tube is used for vomiting 
after the first daj Gastric dilatation and la 
testinal distention are controlled by duodenal 
suction drainage through the Levin tube and 
by use of low gljcenne enemas Wth gastnc 


cavity ivithout contaimnatmi; the eeneral fheSUf" 

peritoneal cavitv In othpr »k ^ abdomen, and the foot of the bed b e!e 

geonshoaldnariavTrtawdU^^^^^^^^ e'e“, * ” ■“ P" 

into a general infection of the Dentoneum Tn ' glncoac and normal sahne are started at 
these cases adcquatcTa nage'^S, Sv £ f “"°“= “■* 

obtained bj placing the the sh until fluids are retained by month I( edema 

scess and approadung the abscej 's noticed salt is omitted in the mtiavenous 
without entering the g^eneral Transfusions arc used when indi 


without entering the general oeritoncar,rav e,3 aransmsions arc used when indi 

itj Howet cr, some of the cafes wiUi a Sf, '’“i °>f ‘"“t”'™! I" *» 

p.»»i.a -L . . ^ a deft cas« m which intra abdominal drams are 


nitelv localized ah<ee<« /-srspAs* u _ • in winch mtra abdomina drams are 

m S Sner In suS SJ the .hSf used.dependentdramageisfavoredbj plaang 
ooenedXoueh a hfenn^lel , « the patient in the right Sims' position The bed 

=r«:s;,:£rs;r,r. 

age IS then secured by introducing a curved is begun on the eichth or ninth dav 
clamp through the second incision into the ^ ^ 

abscess cavitj under the guidance of the hand number of cases and MORTAirry 
m the peritoneal cavnt> In this manner the Dunng the lo-jear penod there were i 463 
w ■n'ceted OTien the nbsc,^ emwsof fppu„dialis wfth 40 death* Se t’otd 


IS inaccessible by this technique, it may be mortality was a 73 per cent The mortality his 
necessary to use iodoform gauze to wall off a ^a^edfrom>ea^to>earasshow^lnTableII 
passageway to the abscess through which the We behe\e thai fh,« 


passageway to the abscess through which the We beheve that this variation depends largely 
abscess may be subsequent!} opened without on the seventy of the cases encountered dur 
contamination of the pentoneal cavity mg any given > ear 

Atteslhesta Open drop ether wasalways used 
for children and colored patients Local and classification 

spinal anesthesia were used m a few cases in We realize that clinical classification of ap 
which their use was definitely indicated Ni pcndiatis is difficult Our grouping is a work 
trous OTide-ox> gen ether was administered to mg classification and represents different 
all other patients stages m a disease process This process may 

Postoperative management As soon as the pass rapi<Ily from the stage of an inflammation 
patient regains consaousness, water is given confined to the appendix to a spreading gen 
frcel} b} mouth Small doses of morphine or eralized peritonitis Suffiaent defensive re 
pantopon are given for pain as needed The action may hold the process to a limited area 
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\ear | 

-No RS ' 

Ve 1 

1 

Da'S 1 

w 1 

Cath* 1 

TTS S 1 

Incision 

Operate e findings j 

Conplicating factors j 

^ Cau^e of death 

; Davs 

I PC 

1 

U W M 1 

=4 1 

3 t 

0 i 

R R 

R G app Vbs pent j 

- 

i Gen pentonHis 

14 

1Q27 1 

I c r 1 

10 1 

, i 
2 1 

0 1 

R R 

R G app \b'' pent I 

Rheumatic fe\er 

1 Gen pcntonjlii 

t ^ 

IC)27 

3 'V r 1 

S3 j 

1 

0 

McI! 

Ch*- npp 

Pneumonia unre ] 

retention 

Pneumonia 

i 

iqjS j 

, F 

0= 1 

^ i 

0 1 

I R R 

1 s app 

M\ocirditi 5 ' 

' Cerebral embolism 

f 

! t 

I 93 S 

5 F 

41 ! 

' i 

Q ' 

R R 

j R 0 app Abs 

j j Gen pcntoniUs 

! 9 

igiS 1 

6 W M ' 

i 43 1 

i i 

! 

1 ^ 

1 

RR 

G app 

* Septicemia 

• Ppeumoaia 

! Septicema 

1 Pncamooia 

44 

192S 

7 \\ F 

44 

1 4 i 

i 0 

McK 

R G app Pent | 

t Gen pentonltis 

5 

ipaa 

SWF 

3 

1 3 ' 

i ' 

RR- 

R G app f 

1 Gen pentomtis 

3 

igiS 

« 9 W ,M 

1 - 

0 

1 ' 

1 RR 

R G app j 

[ Gen picntoaitis 

I 

.p-3 

13 l\ M 

j 4S 

7 

1 ^ 

{ Mcli 

R G app Abs 


{ 

, Gen peritonitis 

7 

1929 

1 1 M 

J 

i ^ 

1 = 

i ^ 

1 R R 

R G app Pent 


J 

j Gen pento-itis 

4 

iQjO 

;ia i\ r 

1 .0 

I ^ 

1 0 


U G app Pent 


» 

1 

I Gen peritonitis 

1 II 

l 9 iO 

i 13 " F 

i 

1 = 

! ° 

' Men 

( 

j R G app Abs 


1 

] Gen pentonitis 

1 I 


igjo 

14 R >1 

46 j I 
i 

Q ) McB 

1 

R G app Pent Thrombosis | 
of mes»>-appendu\ , 

1 P>lephletiti5 
j Pneumonia 

29 

1930 * 

15 w M 

5 

I 

0 1 .Mcli 

R G app 1 

Pneumonia | Gen penionitis 

S 

19 jI 

i& W M 

39 


0 j McB ii. 

1 KR 

1 1 

R G app Pent 1 > Gen pentomtis 

5 

mi 

SB 

56 

1 

0 j RR 

S app 1 

Gen pcntonitia' 

6 

1931 

ib W M 

46 

7 

0 j McB 

Chr app 1 

Pneumopia 

Pneumonia 

5 

t93i 

19 R F 

15 

I 

0 * Men ' G app Pent 


Gen pentonitis 

5 

1931 

20 R < 

i 

10 

1 1 0 McH R G App Pent- 


Subphr Gen pentoaitis 


1931 

21 C M 

21 

1 1 0 i R In ' G app Pent 


Gen pentoaitis 


I93t 

22 W M 

31 

I 1 0 ' -McR J. i 

( j R R i R G app Pent 


Gen penioniUs 

B 

^3 

2^ C M 

- 

14 1 0 J McB 1 R G app Pent 


Gen pentoaitis 

IQ 

B 

z+ W M 

42 

2 i 0 j R R ! R G app Pent 


Subphr Empxema 

17 

1932 

25 W M 

43 

2 J 0 R R , ^ OPP Abs 

Pneumonia and 
erap\ ema 

Pnemnonia, ^apjema 

3S 

I933_ 

26 W F 

7 

2 ‘ 0 McB ' R G app Pent 

1 Gen pentomlts 

J 

1033 

27 \\ -M 

4 

_ b - 0 R R ' R G app Pent ? ^ Gen nenfnnitis 


1933 

2S R F 

5-r 

-r 1 0 J 3IcB G app 

Obcsin Diabetes 
mellitus 

Diabetic Coma 

Gen pentomtis 


1935 

*29 C F 

55 

3 ! 0 McB 

K G app Abs Pent 


Gen pentomtis 


1933 

30 \\ t 

59 

I 1 0 1 R R 

R G app PenL 


Gen pentomtis 


1934 

31 \\ F 

2S 

I 1 4 j McB 

R G app Pent 




1934 

32 W 1 

73 

0 

I 1 R R R G app Pent 




1934 

33 \\ .M 

^7 

4 

0 R R 1 K G app Fbs 


Gen. pentomtis 


1934 

34 W M 

44 

14 

0 R R f R G app Abs 

Fecal fistula subphr 



1935 

^35 G 

32 

3 

0 1 R R 1 R G app Pent Pjlephlebitii 


Pjlepilebitis — L. abs 


1935 

3b \\ M 

30 

4 

0 

McB vA ( 

R.R, j R G app Pent. P\ Icphlebitis 


P>Iephlebitis I. Abs 


1936 

1936 

37 C F 

52 

4 

0 j 3IcB 1 R G app Pent 

Diabetes 

Diabetes 

Gen penlomUi 

S3 

3S \\ M 

19 

3 

0 i McH t S app 


Gen peritonitis 

_ 


39 R M 

30 

3 

0 

McB , 

R R I R G Pent 




1956 

^40 F 

l4o}2 lolRR [RG app Pent P\ lephlebiUs 


Gen pentomtis [ 


tXot drained 
tEuterch.tom> 
^HeocoUc \eias ligated 


M- 

F- 

U- 

C- 


-Fcaiale 

hite 

-Colored 


— Kupiured 
G — Gangrenous 
S — Supporali^ e 
McB — McBume> 

R R. — Right rectus 
M— ilidline 


App — ^Appendix 
Abs — ^Abscess 
Subphr — Subphrenic abscess 
L — Lrver 
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TABLE VI —STATISTICS OF THE TOTAL INCI 
DENCE AND OF THE FATAL CASES ACCORI>- 
ING TO \GE 


TABIE rs.— SUmi\R\ OF THE C\UsES 
OF DC\TH 



\ General peritonitis 
Complications— 

Subphrenic abscess 
Ruptured appendix with absci 
lelvic abscess 
Rheumatic endocarditis 
Diabetic acul ssis 
I>leph1diitis 
R Pneumonia 
Complications — 

Cmpyema 
Septicemia 
C PylcphldnCis 
I) Cerelifal embolism 
I SeptKemia 
Complications— 
Bronchopneumonia 
Total 



Note Pneumonia nas the cause of the > deaths in the 
fourth croup (acute subacute and chronic) 


than in the male (7 $ per cent) This compu 
tation lo based on Table V and Table \ 


TABLE vxrt — “SrArxmeS OF THE TOTAL INCI 
DENCE AND OF THE FATVL CASES ACCORD 
INO TO SEX 



tions play an important part in increasing the 
mortalitj in these tlccades 

About 70 per cent of appendicitis occurs be 
tween the tenth and thirtieth years Over 80 
per cent occurs betw ccn the tenth and fortieth 
years The youngest in this senes was i year 
and the oldest 78 y cars 

The race incidence ratio as shown in Table 
VII IS white to colored 1 1 to x The poputation 
of Newark, New Jersey i» white, 415 000, 
colored 42,000, which is a ratio of 90S to i 
The disease incidence is dctiniCcfy lower for 
the colored population while the mortality 
ratio IS much higher 

The sex ratio of inadcnce as shown m 
Table \'ni, male to female is as i is to i 02 
The total mortality percentage is higher m the 
male Ilowcycr, tn the fulminating cases the 
mortality is higher in the female (12 per amt) 


mSTORy OF FATAL CASES 
An accurate history of the onset of the 
disease was often diflicuit to obtain 
of the patients were indefinite about the first 
symptoms Of the 40 patients who died, 13 
had been ill r day, 9, 2 days, 6, 3 days, 3 4 
days 1, 5 days, and i 6 days rivtpatunts 
had been ill o\er a period of i week, and 2 fof 
2 weeks Two thirds or 25 cases wtreidovtr 
48 hours and on< half of these were ill 4 days 
or longer \ cathartic had been taken before 
operation in only 5 cases Our observation 
noted amparatuc safety if operation was 
performed within 18 hour^ after onset After 
that time the danger rises in direct proper 
tion to the time elapsing between the onset 
antf operation 

In (ht 40 patients who dad Che hicllurncj 
inosion was used in 17 right rectus m 18 
right rectus and McBurnej in 4 and midlu’f 

m t 

SUilSlARy 

1 \scncsof I 463 consecutive cascsof ap 

pcndicitis IS presented with a mortality 0* 

2 73 cent All patients were operated 
upon 

2 The n cording of a large senes of cases 
following a uniform technique is of value 



THE RELATION OF CARTILAGE TO THE REPAIR OF BONE 


J. DE\MLy BISGARD, M D., and J. MATTHEWS FARRIS, M.D , Omaha, Nebraska 


S INCE much of the skeleton is chondral 
in origin and since much of the new bone 
in the repair of fractures and of defects 
from the loss of substance is laid dowm 
in preformed cartilage, there can be no ques- 
tion that under certain circumstances cartilage 
plan’s an essential and constructive role in ossi- 
fication In this role cartilage is embr3mnic in 
tj-pe 

As it matures to adult tj-pe, it becomes a 
somewhat fixed tissue and not onlj' loses its 
osteogenic principle but becomes one of the 
least ossifiable of tissues and acts as a barrier 
to the repair of bone when it is interposed be- 
tween fragments Clinically, this is obser\'ed 
as a phj’^siological principle, normall}’ in the 
case of joints and pathologically in pseudo- 
arthrosis. 

These important difierences between mature 
and immature cartilage are shown in the e.x- 
perimental obser%'ations which follow 


EXPERIMENTS 

In 21 rabbits a segment of the shaft of each 
radius, approximately 20 millimeters long, was 
removed subperiosteally. In each animal the 
defect in the left radius was left empty and 
sensed as a control Into the defects on the 
right side cartilage was transplanted and, ac- 
cording to the type of cartilage used, the ex- 
perimental procedures diverge and fall into 
three groups 

Group I In 14 immature rabbits (i to 3 
months old) the radial defects on the right 
side were filled with autogenous transplants 
of costal cartilage These grafts were suffi- 
ciently long to bridge the gaps between the 
fragments completely. Roentgenographical, 
gross, and microscopical examinations 12 weeks 
after operation showed- (i) union of frag- 
ments with partial or complete replacement of 
the resected segments in 12 of the 14 control 
defects (those left emptj’’) and (2) the converse 
situation in the extremities in which the de- 
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fects were filled w-ith costal cartilage. In this 
group not only was there failure of replace- 
ment of the resected segments but also failure 
of regeneration of sufficient bone to establish 
continuity between the fragments. In most 
instances there had been no replacement of 
bone whatever except at the ends of the frag- 
ments and very little or no evidence of oste- 
ogenic acti\dty from the periosteum. 

Histological examination showed that the 
cartilagehad remained unchanged except where 
it contacted bone Here, new bone arising 
from the fragments had fused with the car- 
tilage b}”^ incrustation and superficial invasion. 

Thus, the cartilage interposed between the 
fragments not only failed to ossify and to pro- 
mote ossification but actuallj’^ acted as a bar- 
rier to normal repair. 

Incidental to the abnormal stress upon the 
ulna from the break in continuity of the radius 
there developed separation with displacement 
of the distal ulnar epiphj'sis in one-half of the 
extremities operated upon. In all of these, com- 
plete or nearly complete reduction took place 
spontaneously, but on the shaft of 7 of the 
ulnas there developed at the distal end where 



Fig I Roentgenograms of both forefeet of rabbit 6, 
showing subperiosteal resection of a segment of the shaft 
of each radius The defect in the left radius — at left — re- 
ceived no graft and served as a controL It became com- 
pletely repaired The defect in the right radius — at right — 
vrhiA was filled with an autogenous transplant of costal 
cartilage failed to repair. Note shadow of cartilaginous 
transplant. 
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Study of such a senes develop helpful 
leads whereby we ma> improv’e our manage 
ment of appendicitis 

3 The hIcBurney incision is our choice in 
acute appendicitis 

4 The history of a chill in acute appendi 
citis, not explained b\ complicating disease, is 
signihcant of thrombophlebitis of the ap 
pendicial vein Under such arcumstances 
high ligation of the meso appendix should be 
done and the ileocolic vein inspected and 
ligated if thrombosed 

5 Dependent drainage is an important 
element in postopcrativ c management of ap- 
pondiatis 

6 All procedures should be carnerl out 
with the idea of preventing peritoneal con 


tamination and spreading of local infection 
I^te eases with localized abscess should be 
drained without contamination of the general 
pentoneal cavity 

7 The so called expectant treatment in 
late fulminating cases has not been practiced 
m this senes 

S The medical profession must find wajs 
and means better to inform the public of the 
great hazard of delajing operation 

g While we appreaate the fact that the 
human factors will make it impossible com 
plctely to prevent deaths in a large series of 
cases, nevertheless continued efforts to im 
prove methods and an intensive education 
campaign for the laity will bring us surely, 
although slowly, toward that goal 



THE RELATION OF CARTILAGE TO THE REPAIR OF BONE 

J. DEWEY BISGARD, M D , and J- MATTHEWS FARRIS, M D., Omaha, Nebraska 


S INCE much of the skeleton is chondral 
in origin and smce much of the new bone 
in the repair of fractures and of defects 
from the loss of substance is laid down 
in preformed cartilage, there can be no ques- 
tion that under certain drcumstances cartilage 
plays an essential and constructive role in ossi- 
fication In this role cartilage is embrjmnic in 
Uqie 

As it matures to adult U-pe, it becomes a 
somewhat fixed tissue and not onl}^ loses its 
osteogenic principle but becomes one of the 
least ossifiable of tissues and acts as a barrier 
to the repair of bone when it is interposed be- 
tween fragments. Clinically, this is observ'ed 
as a ph5"siological principle, normally in the 
case of joints and pathologically in pseudo- 
arthrosis 

These important differences between mature 
and immature cartilage are shown in the e.x- 
perimental obsen-ations which foUow. 

EXPERTMENTS 

In 21 rabbits a segment of the shaft of each 
radius, approximately 20 milli meters long, was 
removed subperiosteally. In each animal the 
defect in the left radius was' left empty and 
sensed as a control Into the defects on the 
right side cartilage was transplanted and, ac- 
cording to the tjqie of cartilage used, the ex- 
perimental procedures diverge and fall into 
three groups 

Group I In 14 immature rabbits (i to 3 
rnonths old) the radial defects on the nght 
side were filled with autogenous transplants 
of costal cartilage These grafts were suffi- 
ciently long to bridge the gaps between the 
fragments completely Roentgenographical, 
gross, and microscopical examinations 12 weeks 
after operation showed: (i) imion of frag- 
ments with partial or complete replacement of 
the resected segments in 12 of the 14 control 
defects (those left empty) and (2) the converse 
situation in the extremities in which the de- 
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fects were filled with costal cartilage. In this 
group not only was there failure of replace- 
ment of the resected segments but also failure 
of regeneration of sufficient bone to establish 
continuit}’’ between the fragments. In most 
instances there had been no replacement of 
bone whatever except at the ends of the frag- 
ments and veiy little or no evidence of oste- 
ogenic actirity from the periosteum. 

Histological examination showed that the 
cartilage had remained im changed except where 
it contacted bone. Here, new bone arising 
from the fragments had fused with the car- 
tilage b}' incrustation and superficial invasion. 

Thus, the cartilage interposed between the 
fragments not only failed to ossify and to pro- 
mote ossification but actually acted as a bar- 
rier to normal repair. 

Incidental to the abnormal stress upon the 
ulna from the break in continuity of the radius 
there developed separation with displacement 
of the distal ulnar epiphysis in one-half of the 
extremities operated upon In all of these, com- 
plete or nearly complete reduction took place 
spontaneously, but on the shaft of 7 of the 
ulnas there developed at the distal end where 



Fig. I Roentgenograms of both forefeet of rabbit 6, 
showmg subpenosteal resection of a segment of the shaft 
of each radius. The defect in the left radius— at left — ^re- 
ceived no graft and sera ed as a control. It became com- 
pletely repaired The defect in the nght radius — at right — 
which was ffled with an autogenous transplant of costal 
cartilage failed to repair. Note shadow of cartilaginous 
transplant. 
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Fig i 


rie i Repetitignof tesuU illustrated in Figure 1 The 

control defect in left leg-at left-beeame completely re 
paired the right one (tilled «ith costal carnage) failed to 
Upair— at right Note slipped distal epiphysis of the Uft 

ulna and the formation of an osteochondroma 

Fit t The defect in the left radios (the control) —at 
Ijft— received no graft and promptly filled nitb ne« bone 

separation occurred tumors composed ol bone 
in 2 and of both cartilage and bone in s, his 

tologicallj osteomas and osteochondromas In 

the distal fragment of the radius of i ammal 
a giant cell tumor formed A report of a stud> 
of these tumors was made in a premous pub 

II In this group 6 mature rabbits 
,ere used, and the defect m each nght r^us 
»as filled with nnossified but pteosseOTsfrtJ 
cartilage and a defect on the opposite radius 



Into Ibe detect ol the nshtndius-et S”* 

fculcariil^c from the recipient sown fetus Fsuureo 

' BiUtersl radial defects The left 

was tilled with an autogenous transplant 

andfoded to repair The right one-^ljight-wa* 
with an autogenous transplant of epiphyseal , j 

became filled%oinpletely with new bone It is to be 

that there IS complete displacement and subseque po 

Uneous replacement of the distal epiphysis oi inr 


used as a control The fetuses from 2 to 3 
weeks old were obtained b> cesarean section 
m 2 instances and by induced premature labor 
in i The nbs, \vhich at this stage of fetal lue 
are almost entirely cartilaginous w eri- resecte 
and diirided into two equal parts, one portion 
being transplanted to the nght radial defect 0 
the maternal recipient and the other to a ngnt 
radial defect in an unrelated animal A com 
oanson of the results 1 2 weeks after operation 
showed replacement of the resected segments 
of the radius by new bone in 4 of the 6 defects 
which received no transplants (the controls), 
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Fig 5 Senal roentgenograms of bilateral radial de- 
fects Both repaired completelj" The left one — 3 at 
left — receiied no graft sening as a control, the nght 
one — 3 at right — was bridged with epiphyseal car- 

and absence of bone in all of those filled tyith 
fetal cartilage The grafts in 2 of the 3 “fetus 
to mother transplantations” had been entirely 
absorbed, while those in the other group, the 
heterogeneous transplants, were undergoing 
absorption and were surrounded by granula- 
tion tissue and by round cells and foreign body 
giant cells and were encysted in fibrous tissue 
New bone was present only at the resected 
ends of the fragments and at these sites in 
small amounts_^only. 

Under the circumstances of this experiment, 
the osteogenic propensity' of fetal cartilage can- 
not be judged. Its failure to give rise to new 
bone and its interference ndth normal repair 
are undoubtedly the result of tissue incom- 
patibihty, so often the fate of heterogeneous 
transplants. The transplants to unrelated ani- 
mals not only were imdergoing absorption but 
also had provoked considerable foreign body 
inflammatory reaction. 

Group III In each of 4 young rabbits sev- 
eral small bits of cartilage' were removed from 
the epiphyseal cartilage plate of the distal end 
of the femur and were placed in the radial de- 
fects on the right side In 3 animals the defect 
on the left side was left empty and in i it was 

‘Since the epiph\seal cartilage plate is so small it is impossible to be 
sure that these tiny transplants were entirely free from minute spicules 
ol bone 


tilage obtained from the distal femoral epiphjseal disc. 
Note that repair appeared earher and progressed 
more rapidly in the right than in the control de- 
fect 

fiUed With autogenous costal cartilage. Within 
I week after operation aU defects e.xcept the 
4 containing costal cartilage had become filled 
with new bone The defect containing costal 
cartilage had failed to repair. In all cases new 
bone had appeared earlier and definitely in 
larger quantities in the spaces to which epi- 
physeal cartilage had been transplanted, and 
sections through the newly formed bone re- 
vealed several small islands of cartilage, but 
whether this cartilage was that originally trans- 
planted or was newly formed could not be de- 
termined. Slippingof the distal ulnar epiphyses 
occurred in 2 animals. 

CONCLUSIONS 

The results of these experiments confirm the 
clinical obser\'ations that, osteogenicaUyq car- 
tilage exists in two forms In its embryonic 
form, characterized by the epiphy'seal cartilage, 
it is very cellular and contains relatively little 
matrix and as such unquestionably plays an 
essential and constructive role in ossification. 
As a mature type of tissue with fewer cells and 
an abundance of matrix it not only loses its 
osteogenic propensity and becomes a some- 
what fixed tissue and one of the least ossifiable 
but also acts as a barrier to repair of bone 
when interposed between fragments. 
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T he teaching that, if the blood ib left 
in the placenta, placental detach 
mcnt from the uterine wall is has 
tened, has never had an\ scientific 
appeal to us Consequentlj , it became a prob- 
lem to be pro\cd or dispro\ed So, at e\erv 
birth, on our service, the clamp on the cut 
cord was released with the cord m a pendent 
position and the placenta was emptied so 
that the cord lay flacad instead of quite tur 
gid as was previously the case fhe separa 
tion of the placenta was not appreaably 
changed either in elapsed time or complete 
ness A verj important new factor was dis 
closed however the blood pressure m the 
cord was great projecting the blood fre 
quently 3 feet distant and the flow kept up a 
surprismgl> long time The thought occurred 
to us, wh> waste all this valuable matenaP 
So means were at once established to preserve 
this lost blood 

The first thing to be considered was a pre 
servative After much e^erimentation, it 
was found that the preservative proposed by 
the Moscow Institute of Haematology was the 
beat available A simple means of collecting 
the blood without contamination was, estab 
lished, and finally, considerable study was 
gn en to determining the best atmosphere for 
conserving the blood in its freshness Slood 
groJping and Uasscmiann reactions received 
due consideration The result of our work has 
been to provide an inexhaustible source of 
blood for transfusion and to preserve the 
blood at a minimum of cost and m a condition 
suitable for a transfusion medium for at least 
60 day s 

Technique IVhcn the baby la bom it la 
laid upon the mother s abdomen The cord 
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la tied or damped and wiped dean ivith a 
sponge moistened in 75 per cent alcohol The 
cord IS stripped free of blood for about 6 
inches, bv the left finger and thumb armed 
with a sponge The cord is cut with a sterile 
sassors the severed end lowered to below 
the vulva A special towel with a a inch hole 
in Its middle is put over the hand, holding the 
cord m such a manner that the hand is oppo 
site the bole The towel is damped to the 
operator’s gown near the ilbow with an AUis 
forceps The end of the cord is passed through 
the aperture m the towel, and so placed that 
its end hangs in the funnel of the receptacle 
held by the nurse Pressure on the cord is 
then released completely and the blood is col 
lected Pressure on the fundus by the nurse 
or assistant hastens the emptying of the 
placenta When completed, the cord is 
damped and the collecting has been aecom 
plishcd The towel described is used to pn. 
vent any contamination ol the coni aw 
receptacle by any fluid extraneous to that 
under collection Tht process occupies about 
3 minutes, and the average amount collected 
from each patient may vary from 100 to ijo 
cubic centimeters with on average of about 
125 cubic centimeters The technique 
m collectmg the blood is extremely 
and blood is always available when it isneeded 
for transfusion 

PreseraU>.c The preservative that has been 
found to be most suitable that proposed by 
the Moscow Institute of Hxmatology, con 
sists of the following ingredients and their 
dilutions 

Sodium chlondv 7 ogm 

Sodium amte 5 egni 

loUssiumchloruji. o } gm 

M^enesiuni sulpliotf ooo^gw 

Bi-diStiUed water looooccm 
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This solution^ is no\y put up iu ampuls o£ 

25 cubic centimeters which, when added to 
100 cubic centimeters of distilled water, gives 
one the proper dilution, so tlrat presm-ative 
and blood from each case is mixed in equal 
proportions, 125 cubic centimeters of pre- 
ser\'ative and, roughly, 125 cubic centimeters 
of fetal blood. 

Preparaliou of receptacle A wide based 
glass flask of 300 cubic centimeters capacity 
and a glass funnel are thoroughly cleansed 
and rinsed several times udth distilled water. 
One hundred cubic centimeters of distilled 
water and the contents of an ampul are put 
in each flask and corked with a stopper of 
absorbent cotton in gauze tied at the top. 
The flask and funnel are wrapped separatel}’ 
in a cloth and sterilized in the autoclave 
WTien cooled they are ready for use. WTien 
blood is to be collected, the funnel is partial!}'- 
released from its cover and is handed asep- 
tically to the surgeon The flask covering is 
released from the top, so that when the nurse 
holds the flask by the base the cloth falls 
over her hand. The surgeon places the funnel 
in the flask, and the nurse holds these in posi- 
tion for receiving the blood, ^^’^len the blood 
has been collected in the flask, a few drops 
from the end of the cord are taken in test 
tubes, one for grouping, the other for the 
Wassermann, if the mother’s blood has not 
already been tested for the reaction As all 
prospective mothers in our sendee have had 
Wassermann reaction tests made during their 
pregnancies, duplication of this test is not 
necessary. The flask and tubes are labeled 
ndth the patient’s name and the date and are 
transferred to a refrigerator -with a tempera- 
ture between 33 and 38 degrees Fahrenheit. 
Temporary changes of this temperature do 
not afi^ect the character of the blood. 

The blood is ready for transfusion as soon 
as the grouping and reaction are completed 
Groups 2 and 3 are kept in the upper shelves 
of the refrigerator. Groups i and 4 on the 
lower shelves, so that at a glance one can 
estimate the quantities in stock 
A clock thermometer on the top of the 
refrigerator indicates the temperature so 

'-nis p'cpantion is prepared b> ^erst, McKenna {L Hamson, Mon- 
treal, under the name “Caro-scroid ” 


that it is not necessarj* to open the door. 
Defrosting should be done once a month, 
•without remo^'ing the blood 

Conditions. There are certain conditions 
which become axiomatic as regards mother, 
child, and accidents of labor. Blood of the 
placenta will, of course, not be taken in cases 
of obmous transmissible disease in either 
mother or child Eclampsia is not a contra- 
indication, however. Blood -will not be taken 
in cases in which the membranes have rup- 
tured for more than 48 hours before deliver}’-, 
nor in cases of definite prematurity. In cases 
of marked asphjrxia paUida, the amount of 
blood in the placenta is so small as to make it 
rs-orthless 

Observations. Babies at full term have a 
fixed blood group Consequent!}-, the groups 
of donors of placental blood are relatively 
numerically the same as in the recipients. The 
supply in each group therefore will approxi- 
mate the demand for each group, ilajor reac- 
tions are all that are necessar}- in cross- 
matching. Cultures of the preseix'ed blood 
are unnecessar}- because, at the low tempera- 
ture for preservation, contamination, if pres- 
ent, could not propagate, and consequently 
would be so attenuated as to be innocuous 
When the placental blood settles, it frequently 
difi’erentiates itself into three layers. The 
lowest is composed of red blood cells, the ne.xt 
is a thick bu^- coat, and the third the super- 
natant clear fluid. Slight progressive hemoly- 
sis and consequent coloring of the supernatant 
fluid may occur after the first 15 days. This, 
even major degrees of hemolysis, is no barrier 
to a normal transfusion Stirring or unneces- 
sar}' movement of the blood is productive of 
slight hemolysis. The reason for the innocu- 
ousness of this hemolysis lies in the fact, that 
it would seem that the hemolysin is in in- 
finitesimally small quantity and is inopera- 
tive in the recipient. Aloreover, it is believed 
that the hemolysis is the result of the presen-a- 
tive upon fetal nucleated red blood cells, of 
which normal fetal blood contains quite a 
few. which possess greater fragility than adult 
red cells This subject is under further study. 
Fetal blood, as regards cellular content, con- 
tains quantitatively approximately 7,000,000 
red blood cells to the 4,500,000 of the adult. 
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Its cellular strength, therefore, is about 150 per 
cent of that of the adult Less fetal blood is 
therefore required Every normal child at birth 
has therefore a well marked polycythemia 
The reason for that is readily etplamed In 
terchange of oxygen and carbon dioxide in 
the lungs between air and blood is at its 
optimum and is the equivalent of roo per cent 
phjsiological effect In the placenta, on the 
contrary, the interchange is between the 
maternal and fetal blood, and maximum inter- 
change cannot exceed 50 per cent Qinse 
quently, the fetal blood must have many more 
carriers, each with a degree of anoxemia, to 
extract a larger quota from the maternal 
fluids This IS self evident If the fetus did 
not have this high degree of poljcjtheima, 
the fetus would be in a constant state of 
anoxemia After birth, when the lungs come 
into operation, the excess of red blood cells 
becomes unnecessary, and the breaking down 
of these is the cause of man> of the cases of 
hemolytic jaundice in the newborn ^s 
explanation is advanced to meet the argu- 
ment that in taking the blood from the pla 
centa, one is depriving the newborn of its 
rightful due, and that one should wait until 
the contractions of the uterus have squeeaed 
some of the placental blood into the fetal 
circulation 

Fetal blood contains from 20 to 35 per cent 
more coagulation power than that of adult 
blood This, it is thought, is nature’s provi 
Sion to prevent exsangumation of the new 
born m animals m which the cord is torn or 
bitten This increase is gradually lost in the 
10 days following birth From the point of 
view of transfusion, this is an advantage in 
hemorrhagic cases, and it does not appear a 
contra mdication of septic thrombophlebitis 

Preserved blood has many advantages over 
fresh blood In the first place, food and other 
extraneous allergic reactions are ehminated 
It IS now a standing rule that, when possible, 
donors should not be used for some hours after 
ingestion of food This is to obviate food 
allergic reactions It is well known that cer 
tain mdivnduals absorb a large quantity of 


unspht proteins dunng digestion and that 
these are capable of being neutraliaed by the 
allergins of that speafic person, but the 
reapient may not be so fortunate, and, if not, 
an allergic reaction must follow In preserved 
blood, autodigestion occurs and allergic reac 
tions do not occur after 48 hours of preserva 
tion A very amusing madent will accentuate 
this anomaly A patient of ours was under 
transfusion from a donor She suddenly 
developed hives The transfusion was stopped 
and after the injection of adrenalin, the trans 
fusion was resumed When questioned upon 
her reactions to food, she stated that the 
only mgrcdient that she knew she could not 
take was gin It always produced hives and 
she had not touched it for 15 years Uhen 
the donor was asked how much gia he had 
had that morning, in great alarm he answered, 
“I swear to heav cn that I had only one drink, 
sir” He is still guessing how we knew 
In the many transfusions with fetal blood 
there has not been one untoward reaction, 
nor a single nse of temperature, even to a 
fraction of a degree, attributable to the trans 
fusion Before transfusion, the fetal blood 
should be heated in a basm of water and 
shaken before transmission It should be 
filtered through two layers of stenle gaure 
Two or more fetal bloods may be giv en simul 
taneously , if necessary, after separate match 

•ng , , 

A maternity section of a general hospital 
proportionate in siae will give more than 
enough blood for the needs of the whole insti 
tution Blood can be sent to other institu 
fions in adequate thermos containers, if the 
group of the reapient is known 

The cost of installation varies with the 
custom duties of the different countnes In 
Canada, installation costs approximately 200 
dollars It would be much less in the United 
States The installation soon becomes a 
source of revenue in that the charge to the 
private patients may be that of the usual 
donor’s fee 

It is a safe, constant, effiaent, and lucrative 
source of blood for transfusion 
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P UBLIC demand foi relief of pain dur- 
' ing childbirth has been responsible 
for a feverish search for a safe and 
effective obstetric anesthetic Critical 
anaUsis of the voluminous and somewhat con- 
tradictory literature of the past 35 years re- 
veals that an ideal anesthetic has not been 
found and that progress in this field hdS not 
been as great as might he hoped from the 
efforts extended. The question is raised also 
whether or not the use of obstetrical anes- 
thesia may not play a part in maintaining the 
excessively high maternal and neonatal mor- 
tality rates during an era when other mortality 
rates have made a significant decline 
It is nearly impossible to obtain authentic 
information regarding the safety of the dif- 
ferent anesthetics and analgesics in use be- 
cause of unreliability’' of research methods and 
the interpretations made from them. Some 
of the faults in the methods of collecting and 
interpreting data are; lack of uniformity in 
the clinical standards used to judge the effects 
of drugs upon mother and child; use of an in- 
sufficient number of experimental subjects 
and controls; attempting to evaluate the 
effects of a drug -while it is being used in com- 
bination -with several, and insufficient use of 
precise laboratory methods The outstanding 
need is for development of laboratory proce- 
dures which can be used preliminarily upon 
experimental animals before studies are made 
upon humans. Such methods may be used to 
confirm or refute some of the incomplete exd- 
dence which indicates that uterine contrac- 
tions may be decreased and fetal asphyxia in- 
creased by these drugs It is -with this hope 
in mind that some of the methods that have 
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been used will be discussed and our expenence 
with a recently developed laboratory method 
•will be related. 

METHODS or PRECISION Us -DSE 

Several methods of precision have been 
devised to determine the reaction of the 
uterine musculature to various anesthetics 
and analgesics. Unfortxmately, studies of this 
nature have been too few to make it possible 
to arrive at convincing conclusions about 
these preparations. In fact, some of the 
methods ^ve not been tried sufficiently en- 
tirely to satisfy some of the objections raised 
about them. 

Excised ulerhie muscle test By this labora- 
tory procedure the effect of the various com- 
pounds on the uterus is determined by infusing 
a piece of excised uterine muscle with a solu- 
tion of tbe test substance. The muscle is con- 
nected to a stylus which records the uterine 
contractions upon a revolving drmn. MTnle 
there are many objections to the use of this 
in vilro method, considerable information, at 
least of a preliminaty nature, may be obtained 
before humans are subjected to the drug under 
consideration 

Internal hysterographic mellioi. There is no 
need to describe at length the various proce- 
dures that have been de-vised to register 
graphically uterine contractions in parturients, 
for recently Dodek has done this in splendid 
fashion. Suffice it to say that internal hyster- 
ography was tried as early as 1872. Essen- 
tially the method is based upon the use of a 
rubber bag which is mserted under aseptic 
precautions either into the parturient human 
cervix or into the uterine cavity past the pre- 
senting fetal part. The amniotic sac should 
not be ruptured. The bag is attached to a 
rubber tube, and, after the two are filled with 
fluid, they are connected to a delicate tambour 
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or mercury manometer provided with a stylus 
which marks the uterine pressure variations 
upon a revolving recording drum Recent 
studies based on this method have been made 
b> Bourne and Burn, bj Rucker, and b> 
Kane and Roth m an endeavor to ascertain 
the effect of anesthetics and analgesics upon 
uterine contractions So far an insufficient 


number of studies have been reported to 
arrive at very definite conclusions Further 
more, internal hysterography has been cnti 
cized for several reasons It subjects the 
patient to the dangers of intra uterine mamp 
ulation Introduction of a bag maj cause an 
abnormal response bj the uterus thus provid 
mg a complicating factor in evaluating the 
effect of an anesthetic or analge^c upon 
uterine contractions Finally, the method is 
sufficiently complicated to limit its generalized 
use by clinical investigators Nevertheless, a 
great deal of valuable information might be 
obtained if the method were used more ex 
tensively 

External hysterographic method As early a» 
1920 Rubsamen employed a method of re 
cording uterine contractions from without the 
birth canal by registenng changes of position 
of the abdominal wall Mahon m 1930 re 
ported using an external hj sterographic 
method In 1932 Dodek devised a simple 
method which was based on the fact that 
w ith each contraction of the uterus the antero 


postenor diameter of the abdomen is m 
creased m direct proportion to the intensity 
of the contraction He fixed a plunger and 
diaphragm of a closed air sjstcm to the 
abdomen in the region of the umbilicus so that 
each contraction compressed the air which 
raised a stylus attached to a sensitive rubber 
tambour The stylus recorded the contrac 
tions upon a revolving recording drum The 
apparatus was fixed to the abdomen bj. tape 
WTiile the instrument is sensitive to uterine 
contractions it is relativel> insensitive to 
ordinary abdominal movements of a minor 
character For this reason as w ell as avoidance 
of hazards to the from intm utenne 

manipulations, the method should be a v^u 
able adjunct to the study ronti« 

t.ons under anesthesia or analgesia TortliCT 
more, obscnations can be carried out tor 


longer periods of time So far few invfsti 
gators have used external hysterography 
There is need for a laboratory procedure 
which may be used to determine the effects 
of the different anesthetics and analgesics 
upon the animal uterus before they are tned 
on humans In the past year Rosenfeld and 
Snyder described a method that should be of 
a great deal of value m this respect It has 
been used by them to ascertain the effect of 
anesthetics or analgesics upon the fetus nt 
uUro but we have found it useful in making 
observations of the effects of these substances 
on the uterine contractions as well The 
method is described below 

SIETnOD OF ROSENFELD AND SWDEK 
The abdominal and perineal regions of 
rabbits were anesthetized by transecting the 
lumbar spinal cord under local anesthesia 
The animal was then partially immersed in a 
bath of Ringer s solution of body temperature 
The abdominal wall was inased and the 
uterus was exposed Various volatile anes 
thetics were administered through a cannula 
which had been inserted into the trachea of 
the mother, under local anesthesia Solid 
analgesics were also administered m the usual 
way The action of the different compounds 
upon the fetal respiratory movements were 
noted with the naked eye Later motion pic 
lure studies were made with the assistance ol 
Eastman (4) , 

We have employed this method with a lew 
modifioitions In some instances the cor 
was transected under ether anesthesia, bu 
when this was done a day or two was p^r 
milted to elapse before the abdomen was 
opened, so that the effects of the anesthesia 
had worn off By cutting the cord at a higher 
level the fifth and sixth thoracic 'ertebri, 
the upper abdomen was anesthetized and the 
animal w as not as restless Most of the 0^’' 
vations were made through the exposed but 
intact uterus However in some cases the 
uterus was opened in order to study more 
closely the fetal respiratory movements 
through the transparent fetal membranes 
In a few instances the outer chononic layer 
was opened to eliminate some of the reflected 
light which at times prevented the enclosed 
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fetus from being clearly ^^sible. Instead of 
using ordinary black and n'hite film we have 
made our pictures with color film (koda- 
chrome). Artificial illumination was furnished 
by four 750 watt photoflood mazda lamps so 
arranged that they could be adjusted in suit- 
able positions The camera was fixed in a 
frame at 2 feet from the object, and after the 
preliminary'- adjustments were made this 
stand could be brought into position quickly 
without requiring repeated focusing^ This 
made it possible to standardize and simplify 
the photographic technique The most satis- 
factoryr exposures were obtained -with an 
aperture of F 2 8 using a 16 millimeter East- 
man cine-kodak with a F.i g lens and a 
speed of 16 frames per second This photo- 
graphic procedure made it possible to record 
movements that sometimes were overlooked 
when making direct obserr'ations and at the 
same time permitted permanent records to be 
made which could be re\newed from time to 
time. The use of color film made it easier to 
differentiate the various structures so that 
more accurate observation of details was 
possible. 

PETAL RESPIRATORY MOtCEMENTS 

While mention has been made from time to 
time of respiratory'-like movements in fetuses 
so little attention has been paid them that 
their existence still remains a doubtful matter 
to many. Thus, in the 1936 edition of Wil- 
liams' Obstetrics Stander states that the con- 
clusions of Ahlfeld regarding fetal respiratory 
movements have not been generally accepted 
and “we are still in doubt as to the signifi- 
cance of his obsen-ations ” Preyer, in 18S5 
mentioned that I'^esalius had obserx'ed such 
movements when the fetal circulation had 
been interrupted and that Winslow in 1787 
obsen’ed rhythmic dilatation and contraction 
of the nasal orifices, expansion and contrac- 
tion of the thoracic wall, and movement of 
the abdominal wall in the fetuses in the 
amniotic sac following exposure of the uterus 
Bedard made sirmlar observations in 1815 
In spite of occasional references of this sort 
no particular notice was taken of the subject 
until Ahlfeld in 1905 reviewed two pre-vious 
reports of his own and published graphic 
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records of rhythmic pulsations of the ab- 
dominal wall of pregnant women which 
seemed unrelated to maternal respirations or 
pulse His mews met with considerable 
opposition. In 1911 Reifferscheid confirmed 
these observations with graphic records and 
concluded movements of the fetal thora.x 
resembling the respiratory act occurred in 
iilcro and that they were phy'siologic. In 1933 
Klemperer failed to observe these movements 
consistently in anesthetized animals in which 
the uterus was exposed. Probably the reason 
for this is that anesthesia interferes with 
movements. 

In 1935, Rosenfeld and Sny'der noticed 
spontaneous fetal respiratory movements in 
the intact, but exposed, uterus of rabbits 
whose spinal cords had been transected. These 
were characterized by rhythmic excursions of 
the thorax and abdomen which, while shal- 
lower, resembled qualitatively the respiratory 
act in the newborn. Fetuses within the same 
uterine horn showed great variation in res- 
piratory' activity, some being quiescent while 
others e.xhibited these movements at varying 
rates up to sixty' per minute. They thought 
that the movements were not initiated by the 
experimental procedure because they could be 
seen after careful observation of the unopened 
abdominal wall of unoperated upon pregnant 
animals 

By' the use of ether, paraldehyde, sodium 
phenobarbital, and sodium-pentobarbital in 
amounts that did not impair the maternal 
respiration but caused light anesthesia, they 
found that the intra-uterine respiratory move- 
ments were either seriously' depressed or in- 
hibited completely. Eastman (5) who has been 
intensely interested in the work of Rosenfeld 
and Snyder mentions that they have also 
demonstrated these rhy'thmic intra-uterine 
movements in the cat, guinea pig, and 
monkey After carefully' rev'iewing the scanty 
literature on the subject and after making 
personal observ'ations which will be related 
below, we have come to the conclusions that 
intra-uterine respiratory' movements of the fe- 
tus occur, that they' are phy'siologic, and that 
they' are not imtiated by asphyxial changes in 
the fetal blood nor by' stimulation as a result of 
handling. 
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authors' observations 

Using the method described herein, ob 
servations were made on lo rabbits, 5 dogs, 
and ^ rats, and color motion pictures were 
taken The following observations were 
made 

I Pelal respiratory mo-emenls Through 
the intact uterus periodic rhythmic excursions 
of the fetal thorax and abdomen were ob 
ser\ed There seemed to be no synchronous 
action between the diflferent fetuses, some 
remaining quiescent while others were active 
These movements seemed to be of about equal 
intensity or amplitude but not of the same 
rate Frequently all were inactive for a short 
time One rabbit (No 7) was observed for 
over hours and during this time, save for 
a period of 2 minutes, one of the fetuses con 
tinued to manifest these rhythmic movements 
uninterruptedly Sometimes as man> as 3 
fetuses showed respiratorj activity These 
movements were affected by several factors 
In premature fetuses the respiratory activity 
was not as great as in full term animals The 
movements often stopped when the fetus 
kicked and squirmed about During intense 
uterme contractions the respiratory move 
ments ceased or were at least considerably 
reduced or obscured Frequently the rate was 
increased after the uterine contraction had 
subsided The thoraaco abdominal move 
ments did not seem to be disturbed when the 
uterus was opened and the amniotic sac ex 
posed unless, as happened several times, the 
placenta became detached Viewed through 
the transparent fetal membranes the move 
ments simulated very closelj the respiratory 
act in newly bom ammals First, the chest 
was raised upward and outward suddenly 
while the abdomen retracted Then the chest 
retracted and the abdomen expanded, but 
this movement was not as rapid as the initial 
one Dunng this act the nbs moved upward 
and downward The respirator> like move 
ments, in dogs espeaally, were accompanied 
m most instances b> alternate openmg and 
closing of the mouth In rat fetuses this was 
not as noticeable We observed two distinct 
types of mov ements The hrst was a rhythnuc 
and regular act of relaUvely umfom.amph 
tude unaccompanied by any other fetal 


activity The second resembled an asphynal 
ga^ m which the mouth was opened wide if 
the excursion was violent Mov ements of this 
sort usually were not rh> thmic, and preceded 
or occasionally were accompamed by active 
limb movements The fetus appear^ to be 
stcugghngfor breath In ratsgreatervanation 
of rate and rhythm was seen At tunes the 
movements were so rapid that the chest did 
not have time to relax completely between 
excursions This was followed by a pause 
simulating closely the apnea following a senes 
of rapid respirations m delivered animals 
When the umbihcal cord was clamped, in 
creased fetal and respiratory activity was 
usuaUy, but not always observed With rat 
fetuses this w as not as hkely to happen The 
width the mouth was opened depended upon 
the intensity of the thoracic excursion 

The respirator) movements were stopped 
within 5 minutes by hgbt ether anesthesia at 
which time the usual fetal response to tactile 
stimulation was absent At the beginning of 
the anesthesia the rate was often increased 
Within 5 to re minutes after withdrawal of 
the anesthetic, occasional excursions of the 
thorax were seen and by 15 to 20 minutes they 
had become regular again but the rate was 
slow er 

Sodium ISO amyl ethjl barbiturate (sodium 
am>ta1) m doses sufficient to produce anal 
gcsia and d/owsiness was found to affect the 
fetal respiratory movements At first the rate 
was increased somewhat but within 10 nun 
utcs It was reduced and the movements were 
not as uniform in intensity By 15 minutes 
they were stiU more shallow about every 
fourth one being of normal strength Rhyth 
nuaty, however, continued In one instance 
the movements ceased at 42 minutes for 2 
minutes and after their reappearance the rate 
was slowed one half or more with about ever) 
sixth one stronger than the rest In this rabbit 
fetus the movements continued for over 
hours and were still going when the experi 
ment was stopped 

Tte rate vaned greatly in different fetuses, 
m different speaes of animals, and m fetuses 
of varying matunty In general the rate in 
dogs was fess than in rabbits or rats and in 
premature animals it was slower than in ones 
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at term. Variations from 4 to 90 a minute 
-were observed but in tbe few animals studied 
there seemed to be no rate characteristic for 
the species Ether rapidly reduced the rate 
finally causing complete cessation. Sodium 
amytal slowed it gradually For instance, 
rates of 30 to 40 per minute -were reduced to 
10 to 15 and finally cessation of respiration 
occurred. 

2. Uleriiie conlraciions. In the reports of 
Rosenfeld and Snyder and of Eastman no 
particular mention was made of uterine con- 
tractions We noted that in some a n i m als 
operated upon at term uterine contractions 
were so -vigorous that they interfered -with our 
obser\^ations and photography of the fetal 
respiratory movements In 2 rabbits labor 
began dining the course of ,the experiment. 
Uterine movements were less bothersome in 
animals operated upon a few daj's before 
term and in ones that had been given theelin 
injections to prolong the gestation period. 
Contractions were seen very distinctly which 
gradually moved toward the vagina The por- 
tion immediately behind the wave of contrac- 
tion dilated or expanded When ether was 
administered to the mother, contractions 
became less frequent and intense, finally dis- 
appearing entirely. Sodium amytal reduced 
the frequency and intensity of uterine con- 
tractions. 

Since our investigations were initiated pri- 
marily in order to study the fetal respiratory 
movements, obseiwation of uterine actmty was 
more or less secondary. However, sufficient 
information was obtained to make us feel that 
this method could be used satisfactorily to 
study simultaneously the effects of anesthetics 
and analgesics upon uterine contractions as 
well as fetal respiratory acti-vity. VTiile the 
activity of the uterus during actual labor 
would not be recorded, always valuable in- 
formation, nevertheless, would be obtained. 
Furthermore, in some instances, as happened 
in some of our rabbits, labor might begin 
during the course of an experiment in which 
instance the effects of anesthetics and anal- 
gesics upon the parturient uterus could be 
studied. Fmally, it would be possible to in- 
duce labor in order that sucii observations 
might be made. 


EVALtTATION OE STUDY 

The method described offers several ad- 
vantages Primarily it is of value because it 
permits tests to be made upon laboratory 
animals rather than humans. Taking motion 
pictures makes it possible to preserve the 
observations for reference. Thus, experiments 
may be reviewed, checked, and detailed 
studies made of the character and quality of 
the movements. Also demonstrations may be 
made before medical groups. The chief value 
of the method, however, lies in the fact that it 
is possible not only to determine the effect of 
various preparations upon the uterus but also 
upon the fetus in ntero. 

Certain disadvantages have been found. 
The method is subject to personal error in 
that it depends entirely upon obserx^ations 
made with the eye. Because of this it is diffi- 
cult to continue the studies for extended 
periods and the use of mo-ving pictures for a 
protracted time is e.xpensive. Furthermore, 
it is extremely hard to time the movements 
accurately. 

Objections may be raised about the marmer 
of preparing the animal for the experiment. 
Thus, doubt may be expressed about the occur- 
rence of fetal movements in unoperated upon 
animals Rhythmic movements of this nature 
have been observed in unoperated upon labo- 
ratory animals and humans (Ahlfeld, Rosen- 
feld and Snyder) and graphic records of these 
movements through the unopened abdominal 
wall have been published (Ahlfeld, Reiffer- 
scheid) In the face of this, surely such factors 
as mechanical stimulation by operative ma- 
nipulations, immersing solutions, temperature 
variations due to inadvertent exposure of the 
uterus to the air and heat of artificial illumi- 
nation, cannot be incriminated very weU. As 
far as the solutions are concerned they are 
generally considered physiologic enough to be 
suitable for experimental and clinical pur- 
poses. The solutions are kept at body tem- 
perature and the heat caused by illumination 
can be controlled easily. Drying can be pre- 
vented by total submersion and, in fact, there 
is less glare when this is done. Interference 
-with the uterine blood supply can be elimi- 
nated by care in setting up the preparation 
Another criticism is that the release of intra- 
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abdominal pressure upon the uterus b> open m animaU prepared in this manner Perhaps 
mg the peritoneal cavity may affect uterine an instrument devnsed by Penning to record 
contractions or fetal respiratorj movements graphically small changes of volume can be 
Since the action would be one of retardation adapted to this particular purpose We in 
rather than stimulation vve do not consider tend to carry out investigations to determine 
this factor of much importance if this is possible 

Perhaps the most pertinent criticism per 
tains to transection of the spinal cord It is suuuvrv 

possible that this may interfere with the in There is need for greater use of precise 
nervation of the uterus and in turn with methods to determine the effect of anesthetic* 
normal uterine contractions but one cannot and analgesics on uterine contractions and on 
conceive of any particular direct effect upon the fetus As far as the uterus is concerned 
the fetus as a result of this act The uterus ts hysterography is the method of choice at 
thought to possess an inherent capaaty for present Lspccially is this true of external 
rhythmic contraction Under normal condi hysterography since it is reasonably accurate 
tions uterine activity is governed by both simpler, safer for the patient, and less subject 
motor and inhibitory nenous influences to cntiasm A procedure recently desenbed 
which probably are of reflex or central nervous by Roscnfcld and Snyder offers great possi 
origin When the cord is transected the only btliiies in studying the effects of anesthetics 
effect to be expected would be removal of the and analgesics upon the fetus Experiences 
central nervous influences How great this with this method are related and the observa 
IS one cannot state definitely The effects tions of Rosen/eld and Snyder regarding the 
caused by transection of the cord and spinal existence of apparently physiologic intra 
anesthesia are similar m many respects uterine respiratory movements which are de 
Several observers have studied this problem pressed or stopped by some of the anesthetics 
in relation to the uterine contractions during and analgesics are confirmed There i» evi 
labor Some of their conclusions have been dence that this method may be of value in 
somewhat contradictory Bourne and Burn, studying the effects of these agents upon 
after reviewing the subject carefully and uterine contractions also Direct and color 
making hysterographic studies, concluded motion picture observations upon animals 
that while under spinal anesthesia “the anesthetized by cord transection are reported 
rhythm of the uterine contractions was not and the advantages and disadvantages of the 
perceptibly altered there was a maintained method are discussed In order to obtain 
rise of pressure in betw een each utenne con more accurate data there is need for an instru 
traction ” In other words uterine tone was ment which will record these movements 
increased Since the rate and rhythm of the graphically It is possible that this may be 
contractions are not interfered with it appears accomplished in the near future by using an 
that cord transection may be used satisfac instrument recently devised by Penning to 
torily in testing the stimulating or depressing record graphically small changes of volume 
effect of anesthetics and analgesics on uterine Purther studies along these lines are being 
contractions, especially after determining pursued 
what constitutes normal for the cord animal REFERENCrs 


In spite of certain objections it is our 
opimon that this method is of distinct value 
m testing the action of the v anous agents upon 
fetus and possibly uterus Studies along these 
lines should be continued and the method 
used until a better one can be devised It is 
hoped that an instrument can be developed 
to record graphically the volume changes o! 
the uterine musculature and the fetus w ulero 
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INGUINAL HERNIA 
I The Anatomy of the Region 
h\KK\ J ANSOV, ph D , and CHESTER B McVAl.BA Chicago Illinois 

pen^ of several jears the strate the relation of the 3 aponeuroses to each 
‘ authors gathered data on what were other and to the rectus muscle Figures 6 and 
^r rsg^l’ded as unusual types 7 arc diagrammatic composites based upon 


of abdormnal musculature As 

ords accumulated the incidence of the “un 
usual” cases became high, it was soon learned 
that they were not exceptional, but merely 
different from the arrangements convention 
ally described and figured A stud> was then 
begun on the abdominal layering of consecu 
tive specimens, speamens have been 
studied to date, a number which seermnglj 
includes all types of musculoaponeurotic lay 
ers and gives a reliable concept of the incidence 
of each In the following account we shall pre 


our records of the internal oblique and trans 
versus abdominis muscles * 


DESCRIPTION OF SPECIMENS ILLUSTRATED 


, lie 


EXTERNAL OBLIQUE MUSCLE 

In the inguinohypogastnc region the ex 
sent those features of tKe anatomy which'^are ternal oblique muscle is entirely aponeurotic 
regarded as surgically impKirtant In this se- It is usually considered as forming the major 
lection the writers were dependent in part on portion of the rectus sheath in this region yet 
the judgment of Dr Leo M Zimmerman, actually contributes relatively little to that 
whose presentation of the principles of hernial structure (Fig 5), it is readily separable from 
repair, appearing in a separate article m this the aponeurosis of the internal oblique along 
journal, is correlated with the anatomical dis a semilunar Imewhichlicsprogressively nearer 
the hnea alba as the pubic crest is approached 
(Fig i), the two lines frequently coinciding 
just above the pubic symphysis 

The aponeurosis of the external oblique i» 
regularly described as having a pubic insertion 


MATERIALS AND METHOD 
The descriptions are based upon records ob 
tamed from the dissection of 125 consecutive 
speamens (250 inguinohypogastnc regions) ' 


The illustrations represent the anatomy of 3 additive to the two crura of the subcutaneous 
selected cases Speamcn A represents the inguinal ring, this extra band, the reflected 
commonest type of internal oblique muscle inguinal ligament is composed of a group of 
Speamen R represents a less common ar fibers derived from the deep surface of the 

rangement m which the inguinal panetes are aponeurosis, which do not terminate at the 
almostentirelyaponeurotic, upon the opposite middle line of the body in the substance of me 
side of this specimen Dr Zimmerman earned linea alba but, crossing to the opposite side, 
out the operation which is illustrated in his insert into the pubic crest and tubercle 
article Specimen C is dissected to demon \ctually, the reflected ligament rarely occurs, 
it was present bilaterally in less than i per 
cent of the subjects unilaterally m 3 per cent 
When present U overlies the strong rectus 
muscle and therefore could be of no service 
in preventing direct inguinal herniation 


’Permanent records were obtained of the ettent and chararter 
of the ineumal layers in each subject by outlining upon gla s 
with waa penal an! then transferrin; to tracing 
tures of interest Details of structure were then added free 
hand to the sketch »hile a written desenpoon was being pre 
pared by an assistant Supervised student 
ally satisfactory tor study and record but s 
oSered difficulties or presented apparently c 
completed by the authors 

Contribution No sto from the Analoi 
Northwestcra t /urersily Medical School 


adi aectum 


iical Laboratoey of 


• Vootber article by the present 




Fig I Specimen A The usual tj'pe of internal oblique muscle and aponeurosis 
(Fig 6), the stratum is exposed by reflection of the external oblique An “aponeurotic 
inguinal falx” is artificially produced by dislodging the cord and its cremasteric invest- 
ment from the sulcus m the interna! oblique muscle, a cleft (at arrow) is thereby 
produced, u hich sets off a falciform band from the cremasteric fibers a, insert, Ana- 
tomical demonstration of the use of an intumed flap of the external oblique aponeurosis 
to strengthen the region of direct ingumal hernia (see foUoumg article) 

IHTEKNAL OBLIQUE MUSCLE though, in most instances (97 per cent) it ex- 

The internal oblique is almost invariably tends inferiorly to the spermatic cord, 
described and figured as a layer -which is en- In those specimens in -which the inferior, or 
tirely muscular in its inguinal portion, aponeu- funicular, portion of the internal oblique is 
rotic only in the hj-pogastric region, -where it aponeurotic (Fig 2) the true structure of the 
contributes to the formation of the rectus layer is ex-ident The stratum is complete, is 
sheath It is, according to our obsen-ations, attached, -without breach or hiatus, to the 
generally true that the stratum is chiefly mus- inguinal ligament. It contains no “aponeu- 
cular, the latter tn'o-thirds being made up of rotic inguinal faix,” i e , no thickened falci- 
muscle fibers, the medial one-third of aponeu- form band exists (even -where the layer is mus- 
losis (measured to the lateral border of the cular) until the spermatic cord has been re- 
rectus muscle) But there are notable excep- tracted and the cremasteric fibers sharplx- 
tions- the muscle may be short in either trans- separated from those just above; the superior 
verse (Fig 2) or vertical direction (Fig. 6), al- -wall of the deft thus produced is the only 
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Tigs Specimen 0 Dissection as m I igure i An un 
common type of internal obli<jue m which the inguinal 
part of the la) er is more aponeurotic than muscular andal 
most entirely aponeurotic o\er the abriominal inguinal 
ring The margin of the subjacent transverse muscle is m 
dicated by broken line (he po>itioii of a hernia adiposa by 
arrow (Pigs 3 and 4) 

observable representation of a faU There 
fore, such a band must be regarded a« an arti 
fact, evident onl> after the musculofascial 
la>er has been separated into two distinct 
parts, one above, the other below the cleft * 
Actually , then, since the aponeurosis passes 
anterior to the rectus muscle the so called 
aponeurotic inguinal falv is merely an area in 
the anterior lamina of the rectus sheath ren 
dered more prominent than the surrounding 
tissue through its insertion into bone Di 
rcctl> posterior to this portion of the aponcu 
rosis is situated the rcctus muscle so that 
even if the falx were a markcdlj thickened 
band, it could not be reasonably described as 
a structure efiicacious in preventing direct 
inguinal herniation of the abdominal contents 




lie 3 Specimen B Cpntmued Anaponeuwiietrsm 
abdomjBis representative in tbe proportion «' 
aponeurosis lo muscle of almost to per cent of the csin 
(Fig 7) unusual m the tbmrunfc of Its medial pirt «hi h 
fatter is set cS from the tbiclier laterat portion by a liki 
form edge {st broken arrow) The thmoer stratum coven 
tbe bemu adiposa (at unbroken arrow) Aponeurotic 
inguinal faU wanting 

When sutured to the inguinal ligament m 
herniotoin> , the so called fabc — which is merel) 
part of the rectus sheath— is subjected to un 
due traction m all stretching movements of 
the abdominal musculature, this condition 
may in part account for the frequenc} of re 
currence tn hernia 2t is our belief (haf such 
traction might be obviated, m hernial repair, 
by sutunng a flap of the aponeurosis of the 
external oblique muscle to that of the trans 
\ersus abdominis (see demonstration m Fig 
la), this IS accomplished b) using the cleft m 
the internal oblique as the route bj which the 
two lavers are brought into approximation 
The full discussion of the technique and of the 
results of Its employment will be found in the 
article bj Dr Leo Zimmerman 

Beneath the internal oblique proper is an 
accessory internal oblique muscle (Chouke), 
present in 40 per cent of 250 inguinal regions 
studied * It has doubtless been mistaken m 

Dnc bciby Cboiik«a>«c nag o t> per ce t ofcaieec ^ 
(Aut. Rflcorii ip34 XOJI 6i a4i-*j49l 
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Fig 4 Specimen B Dissection concluded Showing 
the heavy internal laj er of mvesting fascia of the trans- 
versus abdommis muscle (transv ersalis fascia), which, in 
turn, IS mcised transversely to expose the preperitoneal 
layer of connective tissue (and the contamed hernia adi- 
posa, at arrow), incised vertically, to demonstrate its con- 
tmuity with the fascial cov enng of the iliacus muscle The 
muscle fibers of the transv ersus abdomims hav e been turned 
medially to a pomt vv here the transv ersahs fascia fuses vvnth 
the aponeurosis of the transv ersus abdominis muscle 

the past ioi the tiansversus abdominis mus- 
cle, and its unrecognized presence may ac- 
count for the fact that usually the latter is de- 
scribed and figured as extending farther in- 
feriorly than it actuall}'^ does 

TRAJsSVERSUS ABDOilEsIS MUSCLE AND 
TRANStTERSALIS FASCLA 

The transversus abdominis is usually more 
aponeurotic in the inguinal region than is the 
internal oblique, thus although in 97 per cent 
of the cases, the muscular part of the internal 
oblique extended inferiorly as far as the 
spermatic cord (Fig 6), in only 3 per cent did 
the muscular portion of the transversus ab- 
dominis reach that level (Fig 7), in 62 per 
cent, It terminated within the superior half of 
the inguinal region, in 7 per cent it did not 
reach the antenor superior spine of the ilium, 
that is, was not inguinal at aU; in approxi- 
mately 19 per cent of the cases the layer was 
almost as aponeurotic as the external oblique 



Fig 5 Specimen C Dissection of inguinal layer, sec 
tioned 5 centimeters abov e the supenor border of the pubis 
The aponeuroses of the external and the intenial ohhque 
muscles remain only at their medial and inferior borders. 
The rectus muscle has been retracted from the antenor 
lamina of the rectus sheath to demonstrate the manner in 
which the investing “rectus fasaa” anses from the apo- 
neurosis of the transv ersus abdominis muscle The hne of 
fusion of the aponeurosis of the internal oblique with that 
of the transversus abdomims is vertical, both layers are 
unbroken, there being no margin which resembles an 
“aponeurotic inguinal falx ” The line of fusion of the three 
aponeuroses occurs vvithm the territory of the anterior 
lamina of the rectus sheath, each contributing, to a dif- 
ferent extent, to the formation of the latter (marked by -r) 

in the same subject, the muscle fibers termi- 
nating at or near the interspinous line. 

In the medial direction, the limit of the 
muscular part of the layer also varies con- 
siderably. In only about one-half of the cases 
do the muscle fibers form the lateral two- 
thirds of the stratum in the ingninohx-po- 
gastric area and the aponeurosis the medial 
one-third (Fig 7), as is quite consistently the 
arrangement for the internal oblique. 

The medially placed tendinous plate is, in 
almost all descriptions, correctly termed 
aponeurosis; but, curiously enough, the in- 
ferior continuation of the same structure is 
called a fascia, or specifically, the “trans- 
versalis fascia ” That the two are merel}^ 
areas of the same layer is clearly ex-ident in 
those cases — ^numerous in the laboratory', 
rare in books and journals — in which the mus- 
cle fibers terminate at a high level, leaving a 
broad expanse of the stratum entirely without 
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} Iff 6 The inferior extent of the intentai obhque muscle 
m 1 10 inguinal repons incnlence shown >n pertenUee In 
97 per cent the raujcle fibers ettend wfenorly as lar as the 
spermatic cord m onl> 3 per cent between liai point and 
one situated midway between the anterior superior iliac 
spine and the pubic tubercle The medial eatent of the 
muscle « not highly variable 

fascicks Howeter, m those specimens m 
which the laver is chiefl> muscular—as it is 
regularij represented m conventional illus 
trations— the contmuit\ desenbed is not alto 
gether clear, since the medial and the inferior 
portions of the aponeurosis are interrupt^ 
by muscle hbers which appro'cimate the sper 
matic cord, their siniilarit> is lost sight of 
The mfenor portion, appoanng then as the 
hinder w all of a small lunular intcn. al between 
the mfenor border of the musculature and the 
inguinal ligament, is described and labelled as 
“transv ersalis fascia,” a term which is properly 
applicable onl> to the internal lajer of invest 
ing fascia of the transversus abdominis mus 
cle Divested of its muscle fasades, it can 
be followed mediall) into the aponeurosis, 
which passes anterior to (he rectus muscle * 
It can be traced infenorlj into the aponeurosis 
which, like that of the internal oblique joins 
the inguinal ligament In almost all spea 
mens It IS seeminglj strong enough to offer 
an adequate foundation for the type of berm 
otomy mentioned beriinbc/ore 




Fig 7 The mfenor and the medial extents of the tfan 
versus abdominis muscle in the same specimens In only 
3 percent do the muscle fibers extend as far infcriirty as the 
spermatic cord (Pig 6) in only 7 per cent (dotted fine) do 
they form an arching border fihe that consentionall) de 
scribed in 43 percent the muscle libers terminate belnrta 
anterior superior spme and the midpoint on the inguinal 
ligameDt sn g6 per cent they do not extend inferior to the 
spine In about one half of the rases the muscular portion 
covers the lateral two thirds of the trapcsoidal area be 
tween the icguinsl ligament and the lateral border of the 
rectus sheain 


But in rare instances (a specimens in laj) 
the mfenor portion of the aponeurosis is not 
of uniform strength and thickness throughout, 
but thick latcrall> , \ ery thin mediallj (broken 
arrowjnPjg ^indicatesthefineof transition) 
Such cases are doubtless prone to herniation— 
m this instance, the thinned area being mark 
ediy elevated by a Aernta adiposa (‘lolid arrow 
in Fig 3) in the subjacent laj er of preperi 
toneal connective tissue 
The “transv ersalis fasaa’ (1 e , aponeurosis 
of the transv erse musefe) is variously described 
as having all possible relations to the rectus 
sheath Textbooks of anatomy and articles m 
the literature usually state that the trans 
vcrsalis fascia passes behind the rectus musclt 
inferior to the semicircular line (of Douglas), 
at the same time describing the rectus sheath 
as possessing no posterior component m this 
region The older accounts, although different 
from those of the present day are likewise in 
correct, e g , Scarpa discounts the subserous 
layer and states that ‘ from below the umbi 
bcus to the pubis, the rectus muscle has 
no aponeurotic sheath and lies immedialefy 
upon the peritoneum ’’ \ctuallj , the aponeu 
rosis of the transi ersus muscle and most of the 
transv ersalis fascia pass antenor to the rectus 
muscle as there is considerable disproportion 
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between the thickness of the transversalis 
fascia and the rectus fascia — a thin slip of 
fascia that originates from the fused aponeu- 
rosis of the transversus and transversalis 
fascia and passes medially to invest the rectus 
muscle (Fig 5). This fascia of the rectus mus- 
cle is a distinct structure, entirely separable 
from the sheath of the same muscle, related to 
it only in being a derivative of one of the three 
contributory aponeuroses to the sheath This 
thin envelope may be the “transversalis 
fascia” upon which some authors state that 
the rectus muscle rests This layer is com- 
parable to the fascia which forms the immedi- 
ate investment of muscles in other regions of 


191 

the bod}’, e.g , to the leaf of cendcal fascia 
which di\ddes to enclose the sternocleido- 
mastoid muscle, to the layer of pectoral fascia 
(costocoracoid membrane) which splits to 
invest the subcla\dus musde. Except for it, 
the rectus muscle rests posteriorly upon pre- 
peritoneal connective tissue After ha\’mg 
contributed this muscle fascia to the rectus, 
the aponeurosis of the transversus abdominis 
musde forms, for a short distance, the only 
anterior component of the rectus sheath 
(Fig. 5) ; It is next joined by the aponeurosis of 
the internal, finally by that of external, 
oblique muscle The latter conjunction is 
accomplished near the linea alba. 






CLINICAL SURGERY 

INGUINAL HERNIA 

11. The Surgical Treatment of Direct Inguinal Hernia 

LEO M. ZIMMERMAN, M D , F A C S , Chicago, Illinois 


T here is a tendency among surgeons to 
^-iew the results of the operative treat- 
ment for inguinal hernia with compla- 
cency. This satisfaction, however, is 
found to be unjustified whenever the test of actual 
postoperative follow-up is applied The results of 
surgerj' m direct hernia are particularly disap- 
pointing In a recent publication, Andrews and 
Bissell presented statistics from their own and 
other chnics showing recurrences in over 25 per 
cent of the cases in those series of direct hernias 
m which follow-up examinations were made 
On the basis of these figures, they confess the 
failure of surger>’ as a treatment for the usual 
forms of direct hernia and admse against surgeiy 
in these cases, particularly since the discomforts 
and dangers of an otherwise harmless condition 
may be aggravated by unsuccessful operation 
Acceptance of defeat by surgeons does not help 
to solve the direct hernia problem. The recog- 
nition of the type of hernia present, before the 
canal is opened, is frequently difficult, even if the 
diagnostic criteria described b}' Andrews are util- 
ized I must confess that my pre-operative im- 
pressions, derived from both the patients’ com- 
plaints and my own findings, are wrong sufficiently 
often to make me unwiUmg to advise treatment 
on the basis of the tjTpe of hernia I expect to find. 
Andrews mentions the medicolegal aspect of the 
problem, with reference to the inabilitj' of direct 
hernia suSerers to obtain employment. The other 
side of the picture also merits consideration, ilany 
of these cases develop during emplojunent and are 
treated as compensable conditions Confession of 
inoperability would imply permanent disability 
and create a tremendous insurance problem The 
essmtial lesion m direct hernia presents difficulties 
which, though perple.xing, do not seem insur- 
mountable They should challenge us, rather, to 
continue to seek new methods until a more satis- 
factory solution to the problem has been found 
In seeking an explanation for the distressingly 
high incidence of recurrences followmg operation 

From the Department of Surger\, Northwestern Uiuver^itv 
^tedlcal School 


for direct hernia, one factor would seem to be the 
failure of many surgeons adequately to diflferenti- 
ate, in their treatment, between hernias of the 
direct and the indirect variety. Indirect hernia 
is recognized as a peritoneal protrusion through 
the internal inguinal ring, in which failure of ob- 
literation of the processus vaginalis is at least an 
important, if not determining factor. Direct her- 
nia, on the other hand, is an actual rupture or 
stretching of the structures forming the floor' of 
the inguinal canal. In mew of the totallj' different 
etiologj' and pathology' of the two forms of hernia, 
it would seem that an appropriately different 
attack would be indicated, directed in each case 
against the fundamental lesion present. Never- 
theless, one sees in the literature, as well as in the 
operating room, the same procedures used for 
both tjqies of inguinal hernia. 

Although direct hernia is always an acquired 
lesion, it has a predisposing anatomical back- 
ground of congenital origin. In a recent study of 
the anatomy of the inguinal region conducted in 
the Department of Anatomj’ of Northwestern 
University hledical School," tie internal oblique 
muscle was usually found to be a complete mus- 
culofascial sheet extending down to the pubic 
spine. A narrow cleft separated the cremasteric 
portion of the muscle from its main body. The 
space, therefore, between the lower arching border 
of this muscle and Poupart’s ligament was com- 
pletely occupied by the spermatic cord, and no 
portion of the inguinal floor was unsupported by 
muscle. The downward extent of the fleshj" fibers 
of the transversus abdominis muscle was much 
more variable, but it almost alwaj’s ended higher 
than did the internal oblique. Continuing down- 
ward from the free lower muscular border was an 
aponeurotic membrane which completed the 
musculofascial sheet of this layer. This aponeu- 
rosis, usuall)' designated the transi-ersalis fascia, 

'The term “floor” is used to designate the posterior wall of 
the inguiaal canal in accordance v.ith surgical usage. In the su- 
pine position, as on the operating table, the posterior wall does 
form the floor of the canal 

^~\iison B J , and JfcVay, C B The anatomv of the region 
of inguinal hernia EUeu here in this journal 
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margins of the tnangle on sterile glass with a 
sterile penal dunng operations for both types of 
iDguin^ hennas Themusculardefectwasalwajs 
larger m direct hennas than m indirect ones of the 
same size In obhque hennas the lower fibers of 
the internal oblique muscle ran more nearlj paral 
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extended down to the inguinal ligament and lay sheath compnsing a side of the tnangle was as 
deep to the spermatic cord It is the layer which follows <= uwuye was as 

compnsed the floor of the inguinal cand i«B*«!iiaeni Nootcuo Umtinaaii. 

The arrangement described, which may be con J j 4 « 

sidered the usual or normal, coinades with that * jt I s 

usually encountered at operation in patients with i >s j , 

'"r"* 1“'” Andrm! (3) measured the rngnmal tnaagle i» a 

® ‘ senes of so direct hernias aid found tLt the 

^ further narrowed «.hen the i,eiase length of rectus sheath botderag It was 

S-o-J-chewitseh Jced.the 

hernia is, not surpnsingly, rare in persons with 
this type of abdominal protection 
In some of the specimens examined, howexcr, 
the arrangement was different The lower border 

of the internal oblique muscle ended at a variable uouijuc musac wu moic ucuuv 

distance above the pubis, leaving a triangular leUithPoupart’shgament.andformedanobtuse 
area, the so caUed inguinal triangle, funded by angle with the rectus sheath In direct hernias 
the low er free border of the mterna obhque mus the angle approached 90 degrees, as the course of 
cle, the rectus sheath, and Poupan s ligament, m Oie lowermost fibers was almost transverse 
which the floor of the inguinal canal was unsup- For some time, I hav e been mapping the boun 
ported by ov erlyiiw muscle In the anatomical diaries of the inguinal tnangle at operation, by a 
study referred to above by actual measurements slightly different method Using a coarse meshed, 
of 95 unselected specimens Anwn and McVay wax impregnatedgaure (parasmegaure), patterns 
found the length of the medial border of the are cut of the muscle defect With only rare ex 
tnangle to be ceptions, in direct hernias a tnangle of matenal 

No of ipeonKDi Luifchiacm No oftpocuBeu Size bas been present, IQ which the limb fonced 

by the rectus sheath has ranged from * to 7 cea 
Umeters In indirect hernias, the tnangle is long 
and narrow, its width comading almost with the 
diameter of the cord It is usually possible to tell 
at a glance as soon as the aponeurosis has been 
divided, what type of hernia one is dealing with 
by the type of mfemal obhque muscle present 
From these repeated observations the convnc 
tion grows that the underlying predisposing an 
atomical basis for direct hernia consists of a con 
gemtal absence of adequate muscular support for 
the lower portion of the inguinal canal This ei 
plains the fact that most men go through lifetimes 
of hardest labor without developing direct hernia, 
while others who are relatively mactive, have 
direct hernias before imddle age is reached It 
also accounts for the frequently bilateral distribu 
Uon of direct hernia since the anatomical stnic 
ture IS usually symmetncal on the two sides The 
objection might be raised that the muscle defect 
IS secondary the lower end of the mtemal obhque 
having been pushed upward and attenuated by 
the pressure of the sac This is disproved by the 
fact that similar defects do not accompany m 
direct hernias of the same or larger size Nor is 
size of tnangle proportional to the size or dura 
tion of the hernia And m cases with well dev eloped 
lesions on one side and beginning ones on the 


The speamen from which Figure 3 in the article 
by Anson and McVay is taken is an interesting 
example of abdominal wall in which (he lower 
most fibers of the internal oblique muscle are 
wanting In this subject, a direct inguinal hernia 
was found on the left side On the nght side 
although no herma was present the arrangement 
of the muscles was identical Poly a found a similar 
absence of the lower fibers of the interna! oblique 
muscle in 15 of 50 dissected specimens the free 
border inserting into the rectus sheath from i to 
3ji' centimeters above the pubic spine 
The artar^ement just described coincides with 
the todmgs at operation in patients with direct 
hernia, and probably explams the genesis of the 
hernia Several observers hav e recorded this mus 
cular deficiency during operations for direct her 
nia using various methods for determining the 
size of the defect Polya, in igf3, actuaUv m«s 
iired the sue of the inguinal tnangle with a 
graduated u tenne probe in 100 unselectcd cases of 
rnguinal herma In these cases were included 
both the direct and the indirect vaneties of m 


gSlnal herma lie found that the length of rertus other a symmetrical triangular defect is found 
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SUBGICAL TREATMENT 

The sxirgical treatment for inguinal herm'a, 
whether of the oblique or the direct variety, usu- 
ahy consists of operation by the Bassini technique 
or one of its numerous modifications The essen- 
tial step in all these procedures is the suture of the 
internal oblique muscle' to the inguinal hgament. 
This newty formed floor may then be reinforced 
with one or more of the other layers of the ab- 
dominal wall. The inadequacy of these methods, 
so far as direct hernia is concerned, is attested b}" 
the high incidence of recurrences in their wake. 
There are two apparent reasons for these failures 
First, the rent in the floor of the canal, that is, in 
the transversahs fascia, which is the basic lesion 
in direct herma, has not been repaired. Sutunng 
the heavier overlying muscles gives the operator 
a false sense of secunty as to the adequacy of his 
repair and often leads him to omit the one step 
that logically should initiate any operation for 
direct herma 

The second reason for the madequacy of the 
com entional operations lies in the failure of per- 
manent union between the internal oblique mus- 
cle and Poupart’s ligament. Experience and 
experiment have repeatedly shown that confidence 
in the permanence of such union is misplaced 
Seelig, Gaflie and LeMesurier (6), and others 
have demonstrated that muscle and fascia do not 
umte firmly when sutured together. At reopera- 
tion in recurrent hernias, almost invariably, these 
structures are found to have returned to their 
original positions, as if they had never been 
sutured 

The essential problem in the repair of a direct 
hernia is the closure of a defect in the fascial floor 
of the inguinal canal The predisposing cause of 
this rupture, as stated, is a congenital absence of 
adequate muscular support. Inasmuch as there 
are no methods by which muscle can be made to 
grow where it is deficient, the defect must be re- 
paired by some type of fascial plastic procedure 
which will provide sufiicient resistance to ndth- 
stand the intra-abdominal pressure. To be effec- 
tive, the fascial reinforcement should be in 

^The term *‘canjoiiitd lendoa^^is omitted advisedly becanse it is in* 
correct and confusing Two separate *:tnictures are described bearing 
this name In anatomical descriptions, it is defined as the “aponeurotic 
mguinM fall, a falttform band of fasaa denied from the insertions of 
both the internal oblioue and traiis\erFUS abdominis muscles, wh’ch 
attaches to the pubic trest, tubercle, and laterallj along the pechreal 
line for a distance of 375 centimeters It lies deep to the spermatic 
cord and reinforces ihe trans\ersalis fascia m forming the posterior wall 
of the inguinal canal As stated in the article b> An^a and Metaj, 
careful anatomical study re^ealed no such structure 

In surgical literature, the term “conjoined tendon” usualK rcic*s to 
tte lower arching fibers of the internal oblique muscle \s pointed out 
by An'ion and Alci ai , this free margin is actually an artefact. It is 
alniost invariablj muscular rather than tendinous, at least in part, and 
It does not fuse with the insertion of the trans\ersu5 abdominis for 
some distance medial to the edge of the rectus muscle In other words, 
U IS neitber conjomed nor tendinous. The interests ol clanrt would be 
belter Sen. ed, therefore if the term ‘'conjoi''ed tendon” we^e abandoned 


immediate apposition with the newly repaired 
transversalis fascia There should be contact be- 
tween the two layers over a broad surface, without 
tension and wiA no interposition of muscle or 
fatty tissue. 

There are several methods by which these re- 
quirements can be fulfilled. They are approxi- 
mated in the “white fascia” operation of Andrews 
(i, 2). Here, however, the reMorcing aponeurosis 
is separated from the transversalis fascia by what- 
ever internal oblique muscle there is, and it still 
lies in the position of the roof of the canal rather 
tbau the floor. The method of fascial strip plait- 
ing popularized by GaUie and LelSIesurier (7) has 
found wide adoption. This operation, however, 
is not easy. It requires a separate inteiv'ention to 
pro\dde the fascial strips. The fascial sutures are 
cumbersome and necessitate very coarse needles 
with their attendant trauma to the tissues they' 
penetrate. The strips have been detached from 
their blood supply and thus act as foreign bodies. 
The incidence of infection in reported series of 
such operations is material. That this procedure 
is not the final solution to the problem of diflacult 
hernia is attested by' the recent pubheation of 
Burdick, Gillespie, and Higinbotham in which a 
recurrence rate of 29.1 per cent was reported in a 
total series of almost 1500 cases operated upon 
by the fascial strip method. There were 310 
primary direct inguinal hernias in this series with 
recurrences in 25 8 per cent. 

Other methods of fascial transplantation in- 
clude the free transplantation of autogenous or 
preserved fascia. The former is preferred for ob- 
mous reasons, and we have used it to good 
advantage in difficult recurrent herm'as The 
fascial patch is taken from the fascia lata of the 
thigh and insinuated between the transversalis 
fascia and internal oblique muscle. Its disad- 
vantages lie in the fact that a second incision is 
required and the transplant is detached from the 
sources of its blood supply' 

Pedunculated fascial flaps have also been used 
for hernial repair. Turner has recommended cut- 
ting a rectangular flap from the fascia of the thigh, 
just below Poupart’s ligament, which is left at- 
tached superiorly. The inguinal ligament is then 
separated from ffie femoral vesseE, and the flap E 
turned up under the ligament, to cover the 
inguinal region. Unfortunately, the fascia lata E 
weakest at this point, and E perforated at the 
fossa ovalis for the passage of the saphenous vein. 
The inguinal lymph nodes lie on the fascia in this 
region, mterference with which might prove disas- 
trous. Furthermore, there E danger to the femoral 
vessels both during the operation and in leaffin''’ 
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them without their fascial protection The pro 
cedure of Wangensteen, of turning up a pedun 
culated flap of fascia lata with its attached tensor 
muscle IS of unquestioned value m repairing huge 
abdominal or inguinal defects It is too extensive 
a procedure, however, for the ordinary hernias, 
even of the direct varietj 

For several years I have used a simple plastic 
step which apparently meets the requirements for 
the repair of most direct hernias The method 
consists of first freeing and closing the transversalis 
fascia, then reinforcing it with a patch from the 
lateral flap of the external oblique aponeurosis 
This portion of the aponeurosis is usu^y present 
as a firm white fibrous structure, inan> limes 
stronger than the ongmal fascial floor of the in 
guinal canal The flap retains its normal atta^ 
ments, so that its circulation and its vnabifity are 
unquestioned It is insinuated betw een the trans 
versalis fascia and the internal oblique muscle, m 
direct apposition with the former structure TTiere 
Is, therefore, broad approximation of fascia to 
fascia without interposed muscle tissue The 
operation is technically eas}, requires no second 
incision or wide dissection and takes no more 
time than the usual methods of herniorrhaphy 

TECHNIQUE 

The steps of the operation are illustrated in 
Figures i to 7 The usual inguinal mcisioo is made 
and the canal is opened by dividing the aponeu 
rosis of the external oblique along the medial trus 
of the external ring in order to provide a lateral 
flap wide enough to be used later for covering the 
hernial defect The spermatic cord is dissected to 
rule out a concomitant indirect hernia and is 
then retracted laterally The direct hemtal sac 
lb gently lifted with forceps and freed m its entire 
circumference by dividing with dissecting scissors 
the attenuated fasaal fibers coursing over it 
WTien it has been completely liberal^, a free 
border of transvcrsalis fascia, extending from the 
pubis to the deep epigastric vessels has become 
defined 

The sac, asa rule, is wide and dome shaped and 
is often covered with a thick la>cr of e\tra 
peritoneal fatt> tissue Since it u merely the 
presenting portion of the pcnloneal lining bulging 
through the weakened floor, and not the essential 
constituent of the hernia nothing is gained by 
opening removing suturing, or plaiting the sac 
Its proximity to the bladder renders such steps 
dangerous as well as unnecessarv Instead, the 
sac lb merel> inverted into the retropenloneal 
space, and the transversalis fascia is sutured down 
to Pouparts ligament over it Because of the 


mobility of the transversalis fascia, this can a] 
ways be accomplished mthaut tension Uhen 
completed the floor of the canal from the pubic 
spine to the infenor epiga«tnc vessels has bem 
restored and the hernial bulge disappeais from 
view 

The newly reconstructed floor is then reinforced 
(Figs 5, 6) with a flap cut from the outer leaf 0/ 
the aponeurosis of the external oblique muscle 
This aponeurotic flap is incised obliquely from 
above downward, opposite the internal ring and 
the patch thus formed is swung beneath the cord 
The internal oblique muscle is gently elevated on 
ablunt retractor, and the patch insinuated between 
It and the subjacent transversalis fascia It is 
fixed with interrupted suture* and the mu«cle h 
allowed to fall back to its normal position cover 
mg the suture hne as a trapdoor No sutures are 
placed in the muscle layer 

In those instances in which the insertion of the 
mtemal oblique muscle is fibrous rather than 
muscular, the cleavage plane between it and the 
transversalis fascia is less well defined Neverthe 
less, in (be anatomical studies referred to, it was 
found that these layers can always be separated 
without difficulty If,however,m8uchca5es the 
flap were to be brought onlener to the lateraal 
oblique aponeurosis, uiuon would probably tale 
place since both layers are fascial 

The final step in the operation consists in drop- 
ping the cord back upon the strongly reinforced 
inguinal floor and restonng the roof of the caral 
This IS done by bnngmg the medial flap of the 
external oblique aponeurosis over the cord and 
suturing it to the external surface of Poupart s 
ligament (Pig [7) To avoid relaxation of the 
wall at the site of cfivision of the lower flap an 
imbrication stitch is placed at this point and the 
upper Cap i» brought down over it with a con 
tinuous suture To reconstruct the external nng 
this suture ends with a pursestring m Scarpa s 
fascia bringing it snugly about the cord at the 
lower end of the canal In the occasional subject 
m which the lower flap of the aponeurosis seems 
inadequate as a reinforcement for the inguinal 
floor the upper flap may aKo be brought beneath 
the cord leav ing the latter structure immediately 
beneath the skin The cutaneous incision, finally, 
IS closed and a pressure spica of clastic bandage 
or stockinette is applied 

The operation can be done under local or gen 
eral anesthesia It requires relativelv httle time 
for Its completion and inasmuch as no tenven 
IS requtrerl m placing the sutures there i» no 
contra indication to operating upon both sides of 
a bilateral hernia at the same sitting In such 
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instances, a single transveise, suprapubic incision 
joining the upper margins of the external rings 
may he used with advantage As Andrews has 
pointed out, the purely fascial herniorrhaphies are 
followed by relatively little postoperative pain. 
In repairs of the tj^pe described, it is not at all 
uncommon for patients to go through the entire 
postoperative period without requiring opiates for 
relief of pain 

WTien brought from the operating room, the 
patients are placed m a slightly flexed position, 
by elevating the backrest and raismg the knees 
to avoid the discomfort from tension on the 
wound. Fluids are allowed post nauseam and 
food as soon thereafter as desired The patients 
are permitted to be out of bed as soon as pulse, 
temperature, and general condition warrants This 
usually means from 1 to 3 days in bed. The aver- 
age period of recumbency is about 48 hours The 
patients walk as early as they wish and are dis- 
charged from the hospital 7 to 10 days after the 
operation. Work is resumed ani' time after 4 
weeks As a rule, no limitations are placed upon 
the tj^je of work done and no supports are pre- 
scribed except in elderly patients, in recurrent 
cases, or in unusually large hernias 

RESX7LTS 

The operation above described has been done 
in 00 consecutive direct hernias during the past 
6 years Every effort has been made to follow 
these patients by actual personal periodical re- 
examination, for as long a period as possible after 
operation. Of the total number, I have been able 
to follow 59 for a minimum period of i j'ear. The 
interval between operation and the latest exam- 
ination in these cases has been: 


FoUqt-up mos 

Cases 

12 to iS 

20 

18 to 24 

6 

24 to 30 

lO 

30 to 36 

7 

36 to 48 

10 

0\er 48 

6 

Total 59 


In these 59 cases which have been followed for 
a minimum period of 1 year, there have been 6 
recurrences, an incidence of 10 2 per cent. This 
fi^re, while still high, compares verj^ favorably 
wiA that usually reported in similarly controlled 
series of direct hernias treated by conventional 
methods Nor is this figure to be looked upon as 
the irreducible minimum. It is significant that 3 
of the 6 failures occurred during the first year 
the rnethod was used, which would suggest that 
technical considerations were partly responsible. 


The exercise of some selection of the cases to be 
treated would probably further reduce the m- 
cidence of recurrence. This does not imply, how- 
ever, a return to the orthodox procedures, but 
rather that even more radical methods be used 
for the most diflncult and unfavorable cases 

It is of interest that 5 of the 6 recurrences were 
in patients with bilateral hernias, and all devel- 
oped within a year following the operation. Four 
of these patients are working and apparently are 
not seriously incapacitated because of the hernias 
I have re-operated upon the 2 others One, an 
obese middle-aged man with bilateral hernia, was 
found to have a diffuse bulging through the in- 
guinal floor. The fascial flap had apparently 
healed m place, but was of insufficient strength to 
withstand the abdominal pressure The other 
originally had a diverticular tj'pe of direct hernia. 
At re-operation, a small, well defined hiatus in an 
otherwise firm fascial floor was found. 

.VDEQUtCY OF METHOD 

In principle, adequate repair of direct inguinal 
hernia requires, first, the closure of the defect in 
the transversalis fascia which constitutes the es- 
sential lesion. This fascial layer must then be 
strengthened by superimposing upon it a patch 
of firm, fibrous tissue. If a pedicled flap is used, 
it should be brought up from below, since any 
such flap derived from the upper leaf of the exter- 
nal obhque aponeurosis or the rectus sheath would, 
of necessity, be separated from the transversalis 
fascia by whatever internal oblique muscle there 
is. 

The method described fulfills these require- 
ments It consists of isolation and reduction of 
the sac without opening it; of suture of the trans- 
versalis fascia to the inguinal ligament; and of 
reinforcement thereof with a flap derived from 
the lateral leaf of the aponeurosis of the external 
oblique. Only white fascia is used throughout, 
and the fascial layers are approximated to one 
another over a broad surface, without tension, 
with no interference with their blood suppl}', and 
without the interposition of muscle. The mobility 
of the transversalis fascia permits its being brought 
down to the inguinal hgament without difficult3'. 
The outer leaf of the external obhque aponeurosis 
is almost invariablj' present as a good, firm, fibrous 
structure, from which the reinforcing flap mav be 
taken. If this layer appears inadequate, it max- 
be supplemented with the upper leaf of the apo- 
neurosis. If the defect to be closed is too large, 
or the available tissues madequate, the answer 
cannot be found m a return to the usual hernial 
operations, hut must be sought in some tj-pe of 
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more radical transplantation as, for instance, of 
the iliotibial tract 


SUMMARY 

The usual operations for direct heriua arc in- 
adequate, as IS indicated by the high rate of 
recurrences recorded whenever follow up studies 
are made Their failure lies in neglecting to re 
pair the defect m the floor of the canal, and in 
their dependence upon union between muscle and 
fascial tissues A simple procedure is descnbed 
m which the fascial floor is first sutured, then 
reinforced with a flap of firm fibrous fascia derived 
from the outer leaf of the aponeurosis of the tx 
temal oblique muscle No sutures are placed in 
the internal oblique muscle The fascia struc 
tures are approTimated over a broad surface, 
without tension and without the inteiposition of 
muscle This method meets the requirements for 
most direct hernias It has been used in qo con- 
secutive direct hernias during the past 6 years 
Actual follow up re examinations at intervals 
ranging from i to 5 >ears in « cases revealed 6 
recurrences, an inodence of failure of 10 » per 
cent 
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TOTAL TENDON TRANSPLANT FOR SLIPPING PATELLA 
A New Operation for Recurrent Dislocation of the Patella 
EMIL D. W. HAUSER, M D , F A C S , Chicago, Illinois 


R ecurrent dislocations of the patella 
(slipping patella) may be divided, for 
clinical purposes, into three tj'pes: 
(i) congenital, which is a true anom- 
aly; (2) traumatic, which is the result of severe 
injury, and (3) rachitic, which is secondary to a 
marked genu valgum 

The anomalies that occur in the congenital type 
are not confined to the patella but frequently 
involve the patellar ligament and the lower end of 
the femur. The posterior surface, instead of 
having two equal j'oint surfaces to glide over the 
condyles of the femur, is irregular sometimes to 
the pomt of being almost wedge-shaped. The 
surface of the lateral condyle over which the 
patella glides is flattened and altered from the 
normal rounded shape, and since it is not fully 
developed the patella is likely to displace laterally. 
The patellar ligament is lengthened and the at- 
tachment to the tibia lies lateral to the normal 
attachment. The outer strands are much stronger, 
while the medial strands have become weakened 
through disuse, often to the point of atrophy and 
ultimate loss. The lengthening of the patellar 
ligament results in a high position of the patella 
in relation to the knee joint The effect of this 
position on the fimction of the knee joint will be 
explained later. Congenital anomalies vary in 
severity, at times being so mild as not to cause 
any serious disturbance in function. Frequently 
both knees are involved; sometimes the one may 
give rise to recurrent dislocations, while the other, 
even though markedly deformed, carries out its 
function without any disability. 

The traumatic type of recurrent dislocation of 
the patella is relatively rare It occurs as the re- 
sult of severe injury which is practically alwa>-s 
an indirect trauma Most frequentl3' it is the 
result of a forceful twist which brings the leg into 
abduction at the knee, with a resultant tear not 
only of the medial hgament of the knee but also 
of the entire medial fascia, so that the patella and 
pateUar tendon are displaced laterally. Such a 
knee if permitted to heal with a gap in the fasaa, 
particularly near the upper part of the patella, 
has a tendency to recurrent dislocation. A 


traumatic recurrent dislocation of the patella, if 
allowed to go untreated indefinite^, gives rise to 
secondaiy changes in the quadnceps muscle, in 
the lateral ligament, and in the patellar tendon, 
and ultimately in the patella itself. These changes 
are the result of altered use and a certain amount 
of disuse The quadriceps muscle becomes weak 
and atrophic; the patellar tendon is lengthened 
and displaced laterally; the lateral fascia and 
capsule are shortened and markedly thickened. 
The shape of the patella is altered; it becomes 
wedge-shaped, the thinner part being toward the 
medial margin and the base toward the outer 
margin. A severe, neglected, traumatic recurring 
dislocation of the patella may ultimately reach 
the point where it becomes chronic, that is, the 
patella becomes constantly dislocated with nearly 
complete loss of function 

The rachitic tjpe of slipping patella is asso- 
ciated with a primary anatomical change, namely, 
a genu valgum. That some other factor plays a 
r6le is evident, for not all patients with genu 
valgum are subject to recurrent dislocations of the 
patella; however, a severe genu valgum and a 
lengthened patellar ligament will explain a re- 
current dislocation of the patella. In severe de- 
formities the lateral condyle may be immaturelj- 
developed, particularly on its anterior surface, so 
that the patella can slide over to dislocate. 

RE\TEW OF UXZRATCTRE 

Prophylaxis and conservative treatment are not 
considered in this paper. Before presenting the 
new Upse of operation for slipping patella and its 
advantages, it is pertinent to discuss the opera- 
tions previously' used and their shortcomings, as 
well as the prerequisites of the operation of choice, 
so that the operation which is to be described and 
recommended may be evaluated on the basis of 
definite critena. 

Numerous operations have been described for 
correction of recurrent dislocation of the patella. 
The number in itself predicates that the problem 
has not been solved. No attempt will be made to 
give a detailed description of each individual 
operative technique however, in order to give fair 
consideration to each and every procedure that 
has been detised, the methods have all been 
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revievied and will be discussed under groups 
arranged according to anatomical classification 
The various types of operation are divided into 
6 groups namely (i) those procedures which arc 
directed against the relaxed median capsule, 
(a) those in which the fascia is transplanted, 
(3) those in which secondary muscles are used to 
hold the patella medially, (4) those in which free 
fascial transplants are used to hold the patella 
medially, (5) those in which the lower end of the 
femur is attacked, and (6) those m which the 
patellar ligament is transplanted 
Under the first group ne consider the so called 
reefing of the median capsule and fascia In the 
\ery earliest of this type of operation, the medial 
side of the capsule was scraped and scarified in 
order to bring about a contracture (Heller, 1850) 
The next procedure was to reef the median cap 
sule and fascia (Hoffa and Gochl) This method 
was soon found to be insufliaent to prevent 
recurrence, so the patella was freed at its lateral 
margin before the reefing was done (Tubby) 
Attempts were made to free the patella and to 
hold It m the medial displacement (Perkins) 
while Wnght sutured the patella to the medial 
condyle The benefit attained was ascribed to 
scarification (Schanz) Later emphasis was 
placed on extending the incision of the lateral 
Lscia well up along the margin of the conjoined 
tendon (Perthes) To shorten the fascia and !iga 
ment on the medial side the longitudinal incision 
was made through the fasaa, the margins were 
undermined and overlapped, imbricated and 
sutured (Murphy) The vastus mtemus was 
imbricated in a similar manner along with the 
fascia (Sevan — Fig i A) 

These methods proved inadequate because, 
first they did not prevent recurrence of the dis 
location in a high enough percentage of cases 
second, they did not correct the high position of 
the patella third, they did not offer any corrcc 
tion of the lengthened patellar ligament fourth, 
they did not keep the muscle pull of the quadn 
ceps in a direct line so that it can exert its greatest 
force in carrying out normal function 
The second group attempted the conccUon by 
means of a transplant of the fasaa First an oval 
section was remov ed from the joint capsule on the 
medial side and this was then closed with sutures, 
drawing the patella medially (LeDentu) This 
operation was also combined with a reefing of the 
capsule It was found necessary m many cases to 
make a second inasion lateral to the patella 
through the fasaa Uilh the drawing of the 
patella medially an open space result^ at the 
site of the incision This was filled m by means 


of a transphnt itmoved from the medial Lgament 
(Dickson— hig I, C) The best technique for 
carrying out this procedure is to transplant a long 
stnp of the media! capsule, the fascia, and the 
vastus internus over the upper margin of die 
patella into the gap on the lateral side (krogius— 
Fig I, B) This was also used by others (Strater 
Lorenz, von Ruediger Rydygier Klapp and 
Lueckerath) This type of fascial graft can be 
combined with a muscle graft (Frangenheim) 
Another tyqie of fasaal plastic operation includes 
the transplant from the inner side of the capsule 
to the external side with a reefing of the media/ 
capsule and a shortening of the quadneeps 
(Conn) This second type of operation again per 
mitted recurrences although in a smaller per 
ceniage of cases than with the first group (Ka^l) 
The patellar bganaent is not shortened b\ this 
method and, therefore, the patella does not as 
Sumeits normal position Furthermore, this type 
of operation is not applicable to the severe cases 
in which the patellar ligament inserts too far 
laterally on the tibia since it does not bring about 
a direct pull of the quadneeps upon the tibia thus 
permitting the Lgament to shoot off at a marked 
angle from the patella to the tibia 
The third group comprises those operations 
which attempted the correction by operations 
upon the muscles particularly by means of trans 
plants An attempt was made to shorten the 
quadneeps by reefing the tendon and fastening 
the aponeurosis of the internal vastus to the 
patellaunder tension (Bardenheuer) Thismethod 
was used by others (Hoffmann and Bunts) The 
direction of pull of the quadneeps was altered by 
fastening the semitendinosus to this muscle 
(Heusner) In addition to the semitendinosus, 
the graoLs was also fastened to the quadriceps 
by drawing it through the fasaa of the vastus 
iniernus (Lanz) The graalis was also fastened 
on to the patella m addition to reefing the capsule 
and transplanting the insertion of the patellar 
Jigament medialJy (IVhitelocke) The sartonus 
muscle w as brought around the quadriceps tendon 
and fastened into the medial condyle In ibis way 
the sartonus acted as a sling to hold the pateto 
medially (Hoffa and Gocht) A combination of 
fasaal plastic and tendon transfer from the outer 
to the inner side has been attempted (Pasquale del 
Torto) The object of these muscle transplants 
was an attempt to strengthen the weakened 
nceps and to draw the patella medially The 
objection to this method, aside from being a 
highly involved procedure and technically dun 
cult to execute is that the mechanical forces that 
draw the patella laterally arc much greater than 
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Fig I, C 


the combined power of all the muscles that can be 
transplanted The results are very uncertain 
The procedure has been discarded because of the 
frequency of recurrences (Fig i, B). 

The fourth group consists of fascial transplants 
A strip of fascia lata or peroneal tendon was 
fastened to the patella and to the medial condyle 
of the femur (Gallie and LeMesurier) Others 
have used this operation with success (R3-erson) 
and still others recommend it for selected cases 
(Cole and M'llhamson) The fascial strip removed 
from the lateral side of the knee was run sub- 
cutaneouslj’ over the patella and fastened to the 
medial condj’le (Klapp) This operation was also 
used by other authors (Karl and Hartleib) The 



Fig. I, B 


Fig I A, Overlapping of fasaa described by Murphy, 
Be\an and others (T>-picaI of Group i ) B, Fascia and 
muscle transplant as carried out m the operation of 
Krogius modified by Gocht and others (Tj-pical of Group 
3) C, Fascial transplant. Operation of Dickson (Tj-pical 
of Group 2 ) (.\, from Mu^hy, Clin John B Murph> , 
B, from Krogius, Zentralbl. f Cbir ; C, from Dickson, 
Surg. Clin , North Amenca ) 

iliotibial band was passed beneath the aponeurosis 
and sutured to the medial aspect of the tibia 
(Ober). A stnp of fascia was used to encircle the 
patella and both ends fastened to the iliotibial 
tract and the medial condjde (Vorschuetz). A 
strip of fascia lata was run through a tunnel in the 
patella and fastened to the tibia to form a new 
patellar ligament (Soutter). Wilson used sUk for a 
ligament To correct the patella from above and 
hold it in alinement, the quadriceps tendon was 
fastened on to the gracilis muscle bj* means of a 
fascial nng (Rene Sommer) An Italian surgeon 
also did a reconstruction of the quadnceps tendon. 
Criticism of this method is that active forces, 
namelj-, the lateral pull of the quadriceps, con- 
tinues to act against the ligamentous transplant 
which maj', even if in relativelj- few cases, stretch 
or give way with resultant recurrence of the dis- 
location Second, it does not correct the high 
position of the patella nor shorten the lengthened 
patellar ligament, therefore, it does not re- 
establish normal function of the quadriceps 
muscle 

The fifth group of operations comprises those 
upon the lower end of the femur To prevent the 
patella from slipping laterally, an oblique 
osteotomj- was performed which permitted a 
strmghtem'ng of the leg and rotation into normal 
position (Graser, Huebscher) An osteotomy 





Fig 3 A UlilizationoffasciilaUforfixation operation 
of Klapp Sunilar to operation of Ober and Scatter 
(Illustrative of Group 4) B Operation of Wagner Trans- 
plant of the patellar ligament nith faKial CianspUnt 
(Croup s ) Similar to operation of Conn C Fuatxns of 
patella by means of peroneal tendon (operation of GalUe) 
(Group 4) D Operation of Davis a modification of Gold 
thwaite sand similar to operation devised bySiacAusland 
( \ from klapp Chirurgische Operationslehre B from 
Wagner J Bone A. Joint Surg C from Galbe and Lerae 
suner J Bone& Joint Surg D from Davis Surg Oin) 


Fig J D 

from behind forward and from forward above 
was devised which lengthened the femur and put 
tension on the quadneeps (Hacker) 

To prevent the patella from slipping laterall) 
the external condyle was raised by means of an 
osteotomy (Sir Robert Jones) TTie etternal 
condyle was raised and an ivorj peg inserted 
(Trendelenburg) Also the upper end of the 
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fibula was utilized (Boebler) and a wedge-shaped 
tibial graft has been employed (Albee— Fig 3, A) 
This last tj-pe of tibial graft has been combined 
with plication (Buzby) In extreme cases of genu 
valgum it may be necessary to carr}"- out the cor- 
rection by means of a supracondylar osteotomy. 
Attempts to prevent the slipping of the patella 
have not always been successful since the quad- 
riceps puU remained laterally in spite of the cor- 
rection (W- B Owen) Furthermore, the quad- 
riceps is shortened as a result of bone lengthening 
and this leads to limitation of flexion at the knee 
(Finsterer) The operation reqmres prolonged 
fixaUon and would, therefore, not be the operation 
of choice With regard to the elevation of the ex- 
ternal condyle, this is an ingenious dexdce for 
those cases in which the shpping is due to the 
underdevelopment of the external condyle. It 
necessitates opening the joint. It would not effect 
a lowering of the patella and shortening of the 
patellar hgament, and thus would not re-estabhsh 
the normal capacity of the quadriceps Good 
results, however, have been reported with both 
methods (Drehmann, Schanz, Albee). 

The sixth tj-pe of operation consists in trans- 
planting the patellar ligament The hgament was 
split in half, the outer portion drawn under the 
inner half and fastened through a drill hole in the 
median side of the tibia (Goldthnaite) Some 
refinement of this technique was made by 
Mac.dusland. The patellar hgament was freed 
from Its insertion and transplanted to the inner 
condyle of the tibia by excising a triangular piece 
of penosteum At the same time the vastus 
laterahs was divided because it was stronger than 
the x'astus mediahs The fascia of the vastus 
medialis was reefed (Roux) which increased the 
tension on the quadriceps muscle. The inner 
third of the patellar hgament has been split and 
fastened .medially and distally to the tibia under 
the periosteal bridge (Huebscher). The entire 
ligament has been transplanted medially (Bade 
and Parker) and at the same time dranm distally 
to a level lower than the ordinar>' insertion. A 
triangular transplant with its base at the insertion 
of the patellar hgament is swung from ie medial 
side of the knee to the lateral side (Frank Forty). 
Camera transplanted the patellar ligament me- 
dially and at the same time did an osteotomy of 
the femur to correct the genu valgum The 
patellar hgament has also been fastened by a wire 
nad (Sir Robert Jones) A block which included 
the attachment of the patellar ligament has been 
cut from the tibia and forced to slide mediall5', 
thus bringing about a medial transplant of the 
ligament (Kirschner). Phcation of the medial 


capsule has been done in connection with patellar 
ligament transplants (Davis). In the congenital 
tjqie of dislocated patella m(i contractures in the 
lateral fascia and capsule, the procedures men- 
tioned will not be adequate since they do not 
bring the quadriceps pull in direct line to the 
tibia The quadriceps force continues to pull 
laterally and to act as an opposing force agamst 
the transplant. Furthermore, the patellar liga- 
ment runs at an angle from the patella to the 
tibial insertion The force acting in this manner 
for a long penod of time will tend to cause a 
rotation of the tibia which will result in a de- 
formity of the leg 

Another original method of treatment to pre- 
vent dislocation of the patella has been to place a 
bone block taken from the patella itself in the 
external condyle of the femur (Estor and Estor). 
Costal grafts have also been used for this purpose 
(Rocher — Fig. 3, B). 

Judging from the recent literature, the present 
tendency is toward some tjpe of transplant opera- 
tion. In one such operation there is a complete 
transplant of the quadriceps extension apparatus 
with incisions down into the joint. Then a trans- 
plant after the manner of Kjogius is earned out 
with a medial shifting of the entire patellar in- 
sertion (Fexore and Dupuis, Voelcker, Dencks, 
Herlyn — ^Fig. i, B) AnoAer method is to make an 
incision along the patella on both sides, cutting 
down right through the joint Then the patella 
and the medial side of patellar ligament are 
sutured so that the quadriceps tendon comes back 
into the midtine. This leaves a gap on the lateral 
side which opens down into the joint. The patellar 
ligament is transplanted medially and fastened 
with a nail The gap is allowed to remain open 
(H. Strube). In a similar manner the outer 
margin of the vastus extemus and both sides of 
the patellar tendon were freed and a raw surface 
made on the inner side of the Pbia The muscle 
and tendon were displaced inward and sutured, 
and the surplus capsule was transferred from the 
irmer to the outer side of the joint (hlalkin). 
Another tjpe of procedure is to dissect the patella 
and the patellar ligament and its insertion so that 
they are entirely free Then a slit is made in the 
middle of the capsule of the knee joint through 
which the freed patella and patellar ligament are 
drawn The opening in the capsule is closed with 
interrupted sutures The bony attachment of the 
patellar ligament is then screwed on to the tibia, 
and the patellar ligament and patella are fastened 
to the original capsule of the ligament (hlouchet 
andDmand — Fig 3, C) The obiect Ions to these 
operations are first, that they necessitate exten- 



(Gyration ^ 


CDtiiely free transplanted through the knee loint aoji 
fiwd with screw to tibia (A from AlVxe Med Re»rd 
B from Fstor and Ester Rev dorthopfdie C Iro"’ 
Mwchct \lbert and Durand Jacques J deChir) 
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Fig 4 Total transplant operation (author’s method) A, left7 Shows position 
of the patella displaced laterally, the patella rides high and the lateral capsule is 
contracted The attachment of the patellar ligament is lateral B, Shows the 
mcision of fascia down to the capsule The incision extends well up alongside 
the \astus lateralis Also shows the freeing of the patellar hgament and the re- 
mo\al of the bone block with attachment 

sive opening and suturing in the joint surface re-establishment of the full functional capacity of 
which increases the operative risk, second, they the knee joint, (4) the normal appearance of the 
arecomplicatedjthird, the introduction of a metal knee, (5) the minimum risk to the patient, and 
screw or nail is not necessary, and finally, the (6) the short period of convalescence. Judged by 
position of the patella is not lowered so as to as- these criteria, a review of the operative procedures 
sume a normal position for leverage at the patella that have been described up to the present time 
nor to restore normal muscle tension to the shows that no procedure dexnsed so far has en- 
quadriceps muscle apparatus tirely ful&Ued the requirements demanded bj- an 

operation that will assure both a satisfactory 
CRiTERLA OF A SUCCESSFUL OPERATION Correction of the anatomical changes and restora- 

The critena of a successful operation have been tion of normal function 
indicated in the above objeebons to prenous In order to meet the requirements of an 
operations The prerequisites of an operation for anatomical correebon for all tiTies of recurrent 
correcting recurrent dislocabon of the patella are: dislocabon, it is necessari' to re-establish normal 
(i) the prevention of recurrence, (2) the feehng of pull of the quadriceps muscle from its origin to its 
absolute security on the part of the patient, (3) the insertion. This mdudes the replacement of the 
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Fig S Totiltr»nsplaBK.pwal»n(aolhotsnieihed) A left Shows the mobi 
liistion of the quadriceps apparatus and the removal of the corresponding bloch 
medially and distally to the original attachment of the patellar ligament on the 
tibia a Shows the graft countersunk The periosteum is sutured over the 
graft and the patellar ligament is sutured laterally with reehng of the medial 
fascia and capsule The quadriceps is in a straight line of puU and the patella is 
lowered 


patella into its normal grooNc as tsell as tht at author s opebatiov 

tachment of the patellar ligament to the patella The operation about to be described was brst 
so as to bring the line of pull directly through it performed 5 jcars ago and has been used in every 
to the ligament The patella must be drawn dost n case of recurrent dislocation that has come torny 
to its normal position with regard to its relation care since that time Although the number is stili 
ship to the knee It is al-to important that the small, the results have been umformly successful 
quadriceps tendon is not displaced but lies in the Four cases are reported m 2 of which there were 
midline Probably more important than anyone bilateral congenital dislocations The operation is 
of these factors is the fact that the upper margin applicable to the most difficult as well as to the 
ofthepatellaraustbebroughtovertoUicmidline simpler cases of the congenital and traumatic 
for it « here that the greatest force is exerted in types For the rachitic type with marked genu 
weight bearing when the knee IS flexed FinaUy to valgum the operation of choice undoubtedly is 
re establish normal capacity ofthequadncepsmus the correction of the genu valgum by means of a 
cle It is necessary to have normal tension, which supracondy lar osteotomy 
means that if patellar ligament is lengthened it is The technique of the operauon referred to is as 
necessary to lower its mserUon or somehow to foffowsfFigs 4ands) A curved incision is ma*, 
shorten mechamsm of the quadriceps poD starung above the upper lateral margin of the 
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Fig 6 Case i G V A, Roentgenogram of right knee, anterior \iew, shotnng the patella laterally displace and 
nding high B, Lateral \aew of the same knee. C, Roentgenogram of the same knee after operaUon. (Dim re- 
\ ersed ) Anteroposterior taerv shores patella more medial and Ion er D, Lateral raevr shores knee shghtly bent 
and patella remaining lore. 


patella, curving laterally around the patella, and 
coming back to the midline about one-half inch 
below the tubercle of the tibia The skin is freed 
on both sides to expose the patella, the conjoined 
tendon, and the patellar hgament The patellar 
ligament is then dissected free down to its in- 
sertion. A block of bone about one-half inch 
square, including the attachment of the patellar 
ligament, is removed from the tibia by means of 
the electrical saw on three surfaces and an 
osteotome on the upper surface under the liga- 
ment The entire lateral side of the patella is then 
dissected free by diif ding the fascia down to the 
capsule The dissection is carried along the lateral 
side of the conjoined tendon, well up into the area 
of the fascia lateral to the vastus muscle, this 
thickened fascia is dinded down to the capsule 
but the operation remains extra-articular The 
patella can now be drawn medially The insertion 
of the patellar hgament is drawn to the median 
side of the tibia and distallj- until the patella lies 
low in the normal position between the condyles, 
this requires some tension of the quadriceps 
muscle. The periosteum is incised to make two 
flaps which are reflected Then, a bony block one- 
half inch square is removed from the tibia in this 
area by means of the electrical saw The attach- 
ment of the patellar hgament and its block are 
countersunk in this space, and the periosteum is 
then sutured over the block. The second graft is 
then fitted into the space at the tibial tubercle 
Three sutures of No. i chromic catgut act as 


further stays to hold the medial side of the patellar 
ligament to the periosteum. The stretched medial 
fascia is then reefed in the region of the upper 
margin of the patella. It is not necessary to 
transplant the fascia to fill in the gap on the lateral 
side The skin is closed The fixation is held by 
means of a plaster-of-Paris cast for from lo to 14 
days. The sutures are removed at the end of this 
period, after which the quadriceps muscle can be 
massaged and weight-bearing started, with the leg 
extended. The fourth week following operation 
the knee can be flexed and the quadriceps muscle 
allowed to contract voluntarily. Free flexion is 
permitted after 6 weeks 

A siimlar operation has been dei-ised and e.xe- 
cuted by M. S Henderson of the !Mayo Clinic 
(personal communication), without emphasis on 
lowering the insertion of the patellar ligament. 

The operation has proved satisfactory- and ap- 
parently has the advantage of being a true recon- 
struction type of operation which permits early 
use and assures increased strength, as well as 
being applicable to both congenital and traumatic 
types of dislocation. 

The principle of the operation fulfills all the re- 
quirements laid down as criteria for a successful 
operation in cases of slipping patella It accom- 
phshes full correction of the anatormcal deformity, 
which includes the transplant of the quadriceps 
tendon, the patella, and the patellar ligament, so 
there is a direct line of pull in the quadriceps 
muscle system. It assures the proper position of 
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the patella both in regard to the cond)les and in 
relation to the knee Furthermore the upper 
margin of the patella is in the midime so the force 
acting there has no tendency to displace it 
laterall> The tension of the quadriceps muscle 
can be controlled so that the proper tension is 
permissible The case histones of the patients 
operated upon will further establish that there 
have been no recurrences that (he function has 
been returned to normal, that m some cases the 
capacitj has been increased be>ond that of the 
other knee and fmall> as volunteered bv the 
patients, that the knees feel absolutel) secure at 
all times 


Casc 1 Congenital anomaly of Che knee with osteo 
chondritis dissecans possible and probably a loose body 
m the knee plus a slipping patella 

G V (Clinic No J7466g) aryearsofage nasadmitted 
to St Luke s HospiUl on July IS «93' complaininB of a 

Minful weak knee which would catch Patient suted 

that ever since childhood he had had trouble with hts 
ncht knee that something apparentl) would slip out <rf 
place in the knee and he would fall down This wcurred 
treouently and was followed by acute pain in the ki»« 
During the last few years thew attacks wer^ssociatrf 
with swelling m the knee He had sought relief m many 
clinics throughout the country He staled that “ 
stance was any surgery suggested that he was advised that 


nothing could be done and that he would have ta put up 
with his disabiLly During the a >ean preceding his 
admission to the hospital the attacks of a sharp catch 
in the knee had become more frequent and more severe 
and he had been unable to depend upon the knee with my 
degree of security Past history included typhoid fever 
scarlet fever mumps whooping cough and influenia 
exasion of a right cervical lymph node and tonsillecioity 
at the age of 14 His father died of angina pectons his 
mother was living and well he had no brothers or sisters. 

Physical eramination showed a welt nognsied jihitt 
male apparently comfortable who was able to walk into 
the hospital Pupils reacted normally teeth were in good 
condition tonsils cleanly removed Neck was entirely 
uegative save for a slight scar lungs normal abdomen 
negative The patellar reflex was normal Eiaminalion 
of the right lower extremity showed atrophy of the quadn 
ceps with B slight decrease in the circumference of the 
thi^h as compared with the left The patella wasmovatli 
ID a wider range than normal and movement was as-o 
ciated with pain A clicking could be felt over the 
kneewhen it was flexed and extended Both patella ®ete 
smaller in circumference and thicker in diameter than one 
would normally expect 

Hassermann te twasnegalive Hnnalysiswasnegati'C 
Blood count showed y 010 000 erythrocytes 17 550 leuco- 
otes and hemoglibin ro a grams \ raj examination 
of the knee showed a defect on the posterior surface of 
tbe patella which suggested an osteochondritis dissecans 
The pre operative diagnosis was congenital anomaly of 
the knee wiih osteochondritis diisccans pos iHe and 
pTobaUy a loose body in the knee plus a slipping patella 
The following operation was performed 
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Fi" S Case 2 E D A, Roentgenogram made before operation anteroposterior \-iew Patella is lateral and 
hi<'h° Lateral condyle is underde\ eloped B, Lateral \ievr Note that the patella is high and there is a large 
loose body between the patella and femur C, Roentgenogram made after operation (film rerersed) showing patella 
in center D, Lateral \iew showing the patella lower and loose body' absent 


A curied incision was made, starting abote the upper 
lateral margin of the patella and cumng laterally around 
the patella to come back in the imdline a-bout one-half 
inch below the tubercle of the tibia The skm was freed 
on both sides to eiqiose the patella, the conjoined tendon, 
and the ligament. The patella was found to be displaced 
laterally The knee was then opened through an incision 
on the medial side, about an inch and one-half in length 
The inner surface of the knee was esamined for loose 
bodies, the posterior surface of the patella was examined 
and found to be roughened The patella was eierted to 
obtain a more satisfactory e'rposure The posterior surface 
show ed a demarcation w hich suggested an osteochondritis 
dissecans with a fragment loosened but still attached, the 
attachment was so firm that it resisted piynng with a 
chisel and w as, therefore, left intact. The knee w as closed 
The patellar ligament was then dissected free down to its 
insertion, the insertion of the ligament was freed by' the 
remoial of a block of bone about one-half inch square, 
which included the attachment of the ligament. The 
entire lateral side of the patella was dissected free by 
dmding the fascia down to the capsule This dissection 
was earned upward along the lateral side of the conjomed 
tendon into the area of the fascia laterahs The patella 
could then be easily drawn medially The insertion of the 
patellar ligament w as drawn to the medial side of the tibia, 
and distally' until it was about I'A inches below its former 
insertion .kt this point the periosteum was incised to 
make two penosteal flaps which were reflected The bony' 
block and the insertion of the patellar ligament were 
fastened so that both surfaces were in contact with raw 
bone The penosteal flaps were sutured o\er the graft 
with No r chromic catgut Three stay sutures were used 
further to fasten the patellar ligament to the penosteum 
at a higher leiel The medial fascia was then reefed m the 
upper margin of the patella by' means of mattress sutures 
so that this area had the appearance of a Ugamentous 
support The skin was closed and a postenor splmt of 
plaster-of-Pans w as apphed 


Post-operaihe course. On the second day the tempera- 
ture rose to loi 6 degrees, it then subsided and ranged 
around 99 degrees until the eleventh day when it reached 
normal and remained so thereafter. For the first 3 days he 
required A gram of codeme to rebel e the pain; after that 
no opiates were necessary. On the sixteenth day' he was 
able to walk On .August 7, 1931, he was permitted to 
return home One week later he began to walk with the 
aid of a cane, and gradually began to flex the knee He 
bore all his w eight on the nght limb The quadneeps power 
was re-estabbshed before full fle.xion was permitted. He 
walked up and down stairs one step at a time until the 
sixth week after the operation Eight weeks after opera- 
tion be had full flexion of the knee and apparently normal 
power of the quadriceps 

The patient has been seen periodically for the past 
5 years .At his last xasit 3 months ago he had no trouble 
whatsoever wath the knee. There is not the sbghtest grat- 
ing, and he is able to run and jump "without the least 
tendency toward any displacement or discomforL He 
has absolute confidence that the knee will give him no 
further trouble in spite of the fact that he had always 
had a definite feebng of insecurity in regard to the knee 
from childhood to the time of operation. It is his opinion 
that the knee operated upon is defimtely stronger than 
the other one 

This patient is an example of a severe congenital 
anomaly with a slipping patella and a progressix'e 
disturbance in function, as well as an increase in 
the anatomical changes. It is the type of case in 
which the condition could not conceh'ahly be cor- 
rected by any of the previous methods described 
but it did respond to the procedure used in| an 
entirely satisfactory' manner not only from" an 
anatomical but from a physiological standpoint 
as welL 



Fig 9 Case * K Tbotograph taken alter operation Note that pairlla is more medial B Photoprapli shonmE 
patient bearing full neigbt on leg operated uponnnh fleimn of knee C, Photograph showing range of flexion Nonnil 


C^sn Ri^m7g<itshc»ttanc{th«fi«lUc(con^Ma( 
origin with loos»“ body in knee joint 

E P CCfir'icAo rja^o} ap years of ace nasadmitted 
to Pa«savant Menonal Ilotpital on Apnl $ 7954 com 
plaining of pam in the right knee the result «f locking 
Her ditability bad come on ao ja<jdioira)y that she was 
unable to set an exact date of ber first trouble «ub the 
knee but the bid had a feeling of insecurity for the past 
tj years As neatly as she could remember she bad bad an 
attack of acute pain in t&e knee preceded by a locking 
at the aee of 14 years S>a days previous to ber entrance 
into the hospital while waiting upon a customer in a store 
she sudderiy felt snoiething sup in the knee the knee 
became acuteW painful and began to swell She was first 
seen in the office where an a ray examination revealed a 
loose body m the knee Her history was otherwise essen 
nally oepfjre ererpt for a previous pefviL operation 
(utenne suspension and appenoeetomy) 

Unnalysis was negative Blood count showed 4 450 000 
erythrocytes 11,940 and ly 300 leucocytes on two occa 
sions hemoglobin 10 15 grams X ray films showed byper 
CropAic changes la tie knee with a large ioose body The 
bifid seme w as sharpened and the patella sbebtJjr duplared 
(aterally it appeared to be abnormal m shape 

Uaiet general ane thesia the following operation was 

A curved incision was made starting at the upper wa/sju 
of the patella along Us medial margin dmn to the 
tubercle of the tibia The skin was freed and the patella 
was expos^ thepa tella w as found to be displaced bteraRy 
The knee was opened on (he medial surface and « loose 
bocty the sise of an almond was removed Clo'ore in 
layers was accomplished The conjoined tendon and the 
patellar ligament were then exposed An incisiOD was 
i^ealongthelatetal ideoUhe patella dividingt^fascia 
down to the capsule this incision was carried up along the 
% de of tie conjoined tendon and into the Uterrl fascia of 
the vastus muscle the patella was freed so tbalilcouMbe 
drwvTs ci-ily medially Then the patella wss dasectedfree 
and a bony block one half inch square was removed by 
means of an electncal saw from the tibu in the area of its 

mseruon Tbepenos tam was trosed mediaHyab^t 
inches distal to this area FUps were thrown baA and » 
bonv block about 

atuchment of the patellar liRaoient and its block were 
counvtsunk m this pace The periosteum was then 


Sutured over the block The second graft was fitted uiM 
the apace of the tibial tubercle Tbe penotteum was 
sutured over the graft and re'enfoirement sutuies writ 
>nsd«ffOffl the pateLar ligament directly to ^epenosl’uffi 
of tbe lil^a The medial fascia was re mforeed by teetui| 
at tbe upper margin of the patella The skin was closed 
and a plaster of Pan posterior splint was gppiied 

peutftretire eon'se Tbe temperature rose Ifl loo* 
degrees on the tenth day it was normal and resiainttl 10 
Sutures were removed on tbe twelfth day Kecoveiy au 
entirely uneventJul The patient was diamisied liemtM 
hospitai on ihy ra rpts She returned to work tn a 
elotbuig store on August t, and was on herfertlorihr ■* 
every day 

She was last seen a month ago She has had no trouble 
wbaUoever with the knee She states that the sow 
treated upon is definitely stronger ih»n the other and 
that she no longer has anv leelme ol insecuntv much 
any slipping or locking She has worked continuously 
She has noted definite improvement m the apwara 'en* 
the knee it is slraighter and has what she aes^nbes a* 
a more norma) appearance the pate la tein" in a rew 
pviotion 

This case is an example of a knee that bad a 
thue loose body which gave nse to symploms oi 
lahicti the patient complained at the time ol 
examination The loose body mav or may not 
have been secondary to her pnmarv condition 
which was a congenital type of recurring d)^ 
(ocauon of the patella Tbe anatomical changes 
consistent viith such a diagnosis were very typical 
in this case The correcuon by means of the 
operation described resulted in complete recovery 
from all symptoms which dated back to the earfi 
est memories of the patient 

Ca E3 Traumatic arthritis of the left knee fracture of 
tbe internal aemiJunsr carriage shpfung palella of the 
congeailal type genu valgum 

J Ml DeV (Clinic No ioy<i) Joyearsofage came for 
consululion on November 14 1935 complaming of inpty 
to the nght knee The duration 01 the trouble was fifteen 
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years \^'Tien she was about 15 years of age, something 
slipped in her knee while she was walking and she fell 
The knee was pamful and she was m bed 6 weeks Peri- 
odically from that tune on the knee w ould suddenly slip 
out and cause sharp pain ri\ e years preUous to examina- 
tion she stepped off the curb and the knee slipped, causmg 
excruciatmg pain over the inner side of the knee She was 
on crutches for seieral weeks The knee has troubled her 
e\er since and for the past 2 years the pain has been con- 
stant She had consulted many physiaans and gone to 
larious osteopaths No relief was obtained Casts had 
been applied with onlj- temporary benefit Durmg this 
period motion in the knee was practically lost and the knee 
was constantly' swollen Arthrodesis of the knee was 
adnsed repeatedly At times the opinion was expressed 
that It w as a tuberculous process, while agam no diagnosis 
was made but still fusion was recommended 

At the tune of examination there was a marked genu 
\algura, the knee was so swollen that it was impossible 
to palpate the patella Jlotion was pamful and the patient 
w as unable to w alk without extreme limpmg and the use 
of crutches There was some local heat present and ten- 
derness was elicited oxer the mner side of the knee The 
x-ray film showed a loss of joint space with signs of ar- 
thritis 

A diagnosis was made of (r) traumatic arthritis of the 
left knee, (2) fracture of the internal semilunar cartilage, 
(3) n shpping patella of the congenital type, and (4) genu 
xalgum 

In xaew of the sex ere arthritis, a fusion of the knee was 
justified, but inasmuch as the changes were secondary to 
a neglected shppmg patella with internal derangement of 
the knee, the patient’s desire to avoid the loss of motion 
at the knee was gixen consideration, and reconstruction 
of the knee w as agreed upon 

The operation was done after the technique described in 
this thesis It included opening the knee joint to expose the 
joint surfaces The mtemal semilunar cartilage was en- 
tirely absent. There was a membranous tissue oxer the 
cartilaginous surface of the tibia The remnants of the 
semilunar cartilage and its attachment, as well as the 
membrane were dissected out with a sharp scalpel and 
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Fig 10 Case 3 J W DeV A, Roentgenogram made 
before operation, showang the loss of jomt space and 
marked sw elling of the symoxaal tissue B, Roentgenogram 
made after operation The ahgnment has improx-ed and 
the swellmg of the synoxial tissue has disappeared C, 
D, Photographs showing appearance of the knee after 
operation 

remox-ed The joint surface was then found to be eroded 
m spots The cartilage was thinner than normal There 
was an oxergrowth of the margin, osteophytic in character, 
which was removed with a sharp chisel The j'omt was 
closed and the technique for repair of the dislocated 
patella was executed. 

Pastopcralne course. The knee showed great swellmg on 
the third day The compression bandage was released and 
a suture was removed to penmt drainage of serosanguine- 
ous fluid The sw elhng gradually subsided and the wound 
closed In 3 weeks the patient was allowed to go home 
Eight weeks after operation the motion was limited, and 
an attempt to gam motion by manipulation under anes- 
thesia was executed An osteoclasis took place at the 
supracondylar Ime and the genu xalgum was corrected 
The cast was worn for s w eeks 
W’hen seen 3 months later she walked without the aid 
of crutches and had no pam The genu xalgum had de- 
creased There were only about 10 degrees of motion 
present, but this was entirely free and pamless ilotion 
beyond this pomt would cause some pam The patient 
stated, however, that she xx as slowly gammg more motion 
m the knee 

This case illustrates the damage caused by 
neglecting a shpping patella ox’er a period of j'ears 
The recurrent dislocation of the patella in early 
childhood caused an internal derangement of the 
knee xvith probably a fracture of the semilunar 
cartilage. After a period of ox'er 15 years a high 
degree of arthritis developed A fusion operation 
seemed indicated and xvould hax’e been justified 
In accordance xvith the patient’s request, how- 
ever, an attempt to correct the condition by 
means of a total tendon transplant operation was 
carried out, with a result verx’ satisfactory' to her. 

Case 4. Traumatic type of shppmg patella 
I S (Clmic No 12626), 29 yeais of age, was admitted 
to Pasrayant Memorial Hospital on December 26, 1932, 
complainmg of a dislocaUon of the right knee cap which 
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Fie It Case 4 I S ^ Photograph taken after opera 
tion The knee is able to take full neight bearing nith 
flexion B Photograph showing the normal appearance 
of the knee C Another >ieiv D Roentgenogram in^e 
after operation showing ^tella riding km m “ 
relauvefy medial position The dense shadow id the tib« 
shows the posiuon of the bone graft with attachment of 
patellar ligament E, Another mcw 

“sSrstcSi 

,1. ™tS, Sd d,.taai. ..d .t loyr dddmm 

pm >dl. wh.t M.n.ri li. . tm 

the knee cap and associated swelling Past 


and contour The knee was apparently normal wbcB 
extended but when flexed there waa a prompt dislocston 
of the patella toward the outside which was not reducible 
It was possible to reduce the patella only when the knee 
was eite^ed The dislocation occurred each time the knee 
was flewd There was definite atrophy of the quadnccps 

Urinalysis was negative Blood count showed 5 130 oco 
erythrocytes 7 500 leucocytes hemoglobin 1607 grams 

On December *7 1931 the following operation was per 

formed 

The patella was exposed through a lateral incision 6 
incbN long The fascia on the outer surface of the vastus 
lateralis was divided as were the ligament and fascia 
lateral to the patella These structures were about ih 
inches thick in this area and were firmly contracted The 
dissection was earned out until the patella could easily be 
displaced medially With the knee flexed the inserUrn 
of the patella was transplanted from its position on the 
lateral side of the tibia to a point i inch medial and i inch 
distal to Its former position by means of a bone gralt 
The new atuchment was re inforced with sutures 

from the patelUr ligament to the periosteum Ue medial 
ligament was shortened at the upper marpn of the pateia 
The wound was closed and a plaster of Pans ea ‘ 

(uuw The temperature rose to 908 
degrees alter the operation but subsided to 
fourth day and remained ''o^n'^tl'ereafter Cmvs 
lescence was entirely uneventful The 
tically no pair The stitches were removed and wight 
bearing started on the tenth day The 
the aid of crutches Jlotion was started and on Ue 
eigbteenib day flexion of the knee was permitted He w 
dismissed from the hospital on January ** *?V.achiBe 
weeks Uter be was carrying out hi» occupation of teKhisg 
manual training The bee gave no pam 
increased unU its capacity was .nst 

that of the other knee He hunted 
disunces la the fields without becoming ti«d m ttelwo 
operated upon He has had no pain 

W hen Ust seen m December »935 fi» tsd^en piling 
basketbaU without the shghtest feeling of « 

coming his knee Previous to operation he wh iinaD« 
driveacar Since that lime he has not only he* ® 
a Mr bu?ha3 also taken up aviation He h« h^ 

any concern about a recurrence nor any feeling 
eunty , 

This IS an excellent example of ^ 
location which had become actually a chron 
dislocation It exemplifies also a true tja™® 
type of slipping patella The operation descnbed 
p^edsausfactorvin every way anditisdiffic-ik 
to conceive of any other type of operation w 
would be suitable for the anatomical changes ina 
were present m this case 

SUMMARy AbD CONCLUSIONS 

I A classification has been evolved an 
described on a dinical basis dividing recurre 
didocations of the patella into three tjp 
(i) congemtal (2) traumatic and (3) 
descnption of the anatomical changes >n « 
group IS given The effect of the morbid anatomy 
IS eiqireK^ m terms of altered function Ih 


213 


HAUSER; TOTAL TENDON TRANSPLANT FOR SLIPPING PATELLA 


importance of re-establishment of normal function 
is emphasized. 

2 A review of all the previous operative 
methods of correction is reported, classi^mg them 
into six groups according to the method of attack 
This includes a complete review of the literature 
with bibliography A critical analysis of each tj-pe 
is made on the basis of criteria set up for a satis- 
factory operation. 

3 An operation is described which is original 
in that it fulfills aU the prerequisites of satis- 
factory correction, namely, (i) it prevents re- 
currence of the dislocation (2) it gives the patient 
a feehng of absolute security, (3) it re-estabhshes 
the functional capacit3-, (4) it gives the knee a 
normal appearance, (5) the risk to the patient is 
minimum; and (6) the convalescence is short 

4 The technique of the operation is described 
in detail, the rationale for each step of the opera- 
tion is substantiated 

5 Illustrative cases are reported The method 
has been in use over a period of 5 j-ears, and the 
results have been uniforml3’ satisfactoiy. 
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but syncbronous Occasionally, however, it would 
appear as if a pnmarj'- ileitis had spread to and in- 
volved the colon in a secondary invasion.” 

It is today a moot question whether the process 
spreads from the ileum into the colon (Crohn and 
others) or whether the primary seat in the com- 
bined form is in the colon with secondar^’^ exten- 
sion into the ileum (Berg). As long as the cause 
of this disease is unknown, these opinions are 
mostly of a speculative nature 

It is erddent from this sur\'ey that the original 
conception of Crohn, Ginzburg, and Oppenheimer 
that this interesting lesion occurs only in the most 
distal part of the ileum was not correct. Undoubt- 
edly, inflammatory- tumors of the intestines occur 
more frequently in the terminal part of the ileum 
than in other parts of the intestinal tract. How- 
ever, they may be and have been observed in any 
part of the Jejunum, ileum, or colon In fact, 
similar lesions have been obsen’ed in the stomach. 

It is interesting to speculate about the cause of 
the frequency of these lesions in the Ueum just 
proximal to ihz ileocecal valve. This valve repre- 
sents the only barrier between the pylorus and 
the anus l^Tiether the temporary' stagnation of 
intestinal contents m this region favors the fre- 
quency' of these inflammatory tumors in the most 
distal part of the ileum is at present purely prob- 
lematical 

I doubt whether segmental enteritis represents 
a clinical entity'. As our views on ileitis and ileo- 
colitis stabUize with accumulated experience dur- 
ing the next few years, this lesion may turn out 
simply to represent a milder form of ulcerative 
colitis Many of the cases have a very acute onset 
with fever, diarrhea, and with mucus and blood 
in the stools The cases may- belong to a group, 
in which segmental enteritis represents a lesion 
caused by' a less virulent r'irus of the same nature 
which in its more toxic state produces the well 
known clinical picture of an ulcerative colitis 
Certainly' if we compare the picture which 
Crohn (7) presents of a severe ulcerative colitis 
(Fig. i) with the picture of a case of ileocolitis in 
which I operated upon the patient (Fig. 2), we 
notice identical lesions in the ascending colon 
Both pictures were drawn by- the same artist, one 
from a postmortem specimen, the other from a 
specimen obtained at operation 

Fonnerly we considered acute ulcerative colitis 
as a lesion which always afiected the whole colon 
In 1930 Bargen and Weber reported a series of 
cases in w’hich only certain parts of the colon 
(mainly- the transverse or descending colon) were 
involved m the pathological process They- pointed 
out the segmental nature of these lesions afiecting 


parts of the colon, whereas the rest of the large 
intestine was perfectly' normal. These cases repre- 
sent milder forms of acute ulcerative colitis, 
whereas the more mrulent variety' affects the 
whole colon. 

In the same manner ileitis m its most toxic 
form may affect the whole ileum. Crohn has re- 
ported a case in which not only the whole ileum, 
but the lower part of the jejunum, was involved. 
Such extensive lesions of the smaD intestine seem 
to be extremely rare. However, simultaneous 
involvement of different segments of the ileum 
are by- no means infrequent. For instance I have 
noticed in a number of cases that the most distal 
part of ileum was involved in the lesion. One or 
2 feet of ileum above the lesion were perfectly 
normal. As we inspected the gut farther up, we 
found another i to 2 feet of ileum mvolved in the 
same process which was found at the ileocecal 
valve. 

I think the name of segmental enteritis indi- 
cates very' well that in the vast majority- of cases 
this disease is confined to certain well localized 
segments of the intestinal tract. This general 
group consists of the foUou-ing subgroups (in 
order of their frequency): (i) segmental deitis; 
(2) segmental colitis; (3) segmental ileocolitis; (4) 
segmental jejunitis; (5) segmental jejUno-ileitis 

A very- valuable paper has been presented by 
Erb and Farmer. They reported 4 cases of acute 
ileocoHtis in children and pointed out that the 
very- acute processes which they- found mainly' in 
the distal ileum may represent the acute stages 
of the disease which in its chronic form Crohn and 
his co-workers have described as regional ileitis. 
After aU, a large number of patients suffering 
from segmental or regional ileitis or ileocolitis 
have passed through an acute stage long before 
they- are admitted to the hospital. 

Two cases of successful resection for very acute 
ileitis with gangrene were reported by- Jackman. 
On account of the severity- of the symptoms they 
requlred immediate operation With less severe 
symptoms they' might have subsided spontane- 
ously- and at a later date presented the familiar 
picture of a subacute or chronic segmental ileitis. 

CLINTCAX PICTURE 

I shall refrain from discussing in detail the 
clinical picture of these interesting lesions, as 
Crohn and his co-workers have given an excellent 
and minute description of the different phases of 
the disease in their first publication- I could not 
add much to the subject Furthermore hley-er and 
Rosi and Roster and his associates have covered 
the same ground. Suffice it to say that the symp- 
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of the gut in the first free area above the lesion I 
have noticed in a number of cases that a free 
area of normal intestine about i foot in length 
existed between two diseased segments It is 
clear that unless sidetracking is effected above 
the lesion, a cure cannot be expected 

Cases to and ii are of sufficient interest to 
warrant a more detailed description. 

Case lo. G. F. 'When this patient was operated upon the 
first tune (December, 1935) she presented the tjijical pic- 
ture of an ileitis 3ust abo\ e the ileocecal \ al\ e. The colon 
uas normal The distal ileum showed an ^tensiie lesion 
reaching about 3 feet proxunally from the ileocecal val\ e 
The first foot proximal to the cecum was markedly in- 
volved Proximal to this lesion there was about i foot of 
gut which seemed to be apparently free from disease and 
then again u e encountered another foot of diseased ileum. 
The intestine was markedly injected, its wall very much 
thickened There was extensiv e involv ement of the mes- 
enteric glands in this area, some of the glands being the 
size of large grapes (Pig 3) . _ 

In view of this extensive lesion it w as deemed advisable 


to perform an deotransverse colostomy and to postpone 
possible resection to a later date 

The patient was observed m the follow-up dime After 
a few months of apparent cure the diarrhea recurred, ac- 
compamed by pain in the low er abdomen It w as assumed 
that the sidetracked distal ileum was still diseased Re- 
moval seemed advnsable in order to safeguard the patient 
against extension of the process into the colon 
At the second operation 0 une, 1936) the lesion pre- 
sented an entuely different picture from the lesion en- 
countered at the prenous operation At this time the dis- 
eased part presented a small narrowed tube without ap- 
parent signs of inflammation The glands desenbed pre- 
viously were neither visible nor palpable. We were evi- 
dently dealing with a healed ileiUs (Fig 4). Cecum, ap- 
pendix, and colon w ere normal. The anastomosis was soft 
and patent The excluded part of the distal deum (2^ feet) 
was removed with the appendix, cecum, and about 2 
inches of the ascending colon. 

Pathological report (Doctor Klemperer) The ileum 
giv es the appearance of diffuse atrophy Its lumen is nar- 
rower than normal and it measures 2)^ centimeters in 
width when opened In one portion (about 23 centimeters 
from the ileocecal junction), the width of the small bowel 
IS only centimeters This narrower section extends for 
a distance of S centimeters The w aU of the ileum does not 
appear to be indurated or thickened The mucosal surface 
appears dean and in some areas gives the impression of 
atrophy The cecum and resected part of the ascending 
colon appear normal 

Microscopical report. The mucosa of the terminal deum 
is conspicuously narrow ed. The glands are widely^ sepa- 
rated and shortened The epithehum of the glands consists 
of cylindrical cells, frequent goblet cells, and Paneth cells 
The stratum propnum shows a moderate infiltration of 
eosmophd polynuclear leucocydes and is chiefly made up 
of fibroblasts The submucosa is shghtly thicker than nor- 
^1, made up of connective and fat tissue with areas of 
fibrosis and contains sev era! lymph follides The muscular 
coat is without changes The ^bserosal layer is tluckened 
^od shows numerous nodular infiltrations of lymphoevtes 
With sporadic giant cells o{ the foreign bodj 1-ypc'’ 


re-admiUed m Ma>. 1037. She had been perfee 
V ^ Banum enema (F15 s'! showed an ictens 

l«jon»nneumju=laV>\eileocolostoT33* Reope-aUon CTubM037)shQ-B 
mvolN-ement of about 3 feet of ileum at anastomosis. Resection, care 


Case rr. D. D. This patient was fust admitted to the 
gynecological service of the hlount Sinai Hospital in July , 
1936, with a 6 weeks’ compbint of postprandial lower ab- 
dominal pam and vulval swelling There was a history of 
chorea at the age of s with 5 annual recurrences ther^ftcr, 
but no history of cardiac embarrassment. Examination at 
that time revealed a moderate degree of left cardiac en- 
largement, a presystohe crescendo murmur, snappmg first 
apical sound, and a soft diastolic apical murmur A round 
resistant mass was palpable in the right lower quadrant. 
On V aginal examination the uterus was found to be normal, 
but to its right w as found a cystic mass. Occupying a semi- 
circular area to the left of the anus was a rrfdened non- 
tender, edematous, coxcomb like excrescence made up of 
three distinct lobules The right labium majus w as twice 
the size of the left and appeared edematous The I'rei and 
blood 'VFassermann reactions were negative. Abdominal 
exploration disclosed a right dermoid cyst which was re- 
sected with the right ovary. The terminal 4 inches of 
ileum, the cecum, and appendix were found enlarged, their 
walls thickened and hemorrhapcally discolored. A few- 
discrete lymph nodes were found in the adjacent mesentery- 
one of which was excised for microscopic study and prov ed 
to be the seat of a non-specific hyperplasia 

The patient was then transferred to the medical service 
for further study. A barium enema revealed a stenosing 
lesion of the termmal 6 inches of ileum and a marked irregu- 
lar stenosis of the caput coli suggestiv e of regional ileitis 
Agglutination for dysentery was negativ e. .A Rehfuss test 
meal showed free acid up to 20. A second e.xploratory- 
laparotomy was then performed on the surgical service 
The terminal 6 mches 0! deum presented an infiammatory 
lesion Two points, one 3 mches from the ileocecal angle 
and the other approximately 6 inches from the angle, vvere 
more extensiv ely mv olv ed Here the induration, redness 
and narrowing w ere most sev ere. The cecum was adherent 
to the abdominal scar and omentum and therefore could not 
be visualized .An ileosigmoidostomy with exclusion of the 
inflamed portion of the intestmal tract was performed 
Except for the development of a pneumonic process over 
the left chest postenorly, the postoperative course was 
uneventful and the patient wns discharged to the out- 
patient department on the fourteenth postoperative day, 
40 days after admission 

Second admission The patient was readimtted Decem- 
ber 16, 1936, approximately 4 months after her last opera- 
tion with a history of occasional nght-sided abdominal pain, 
a tender mass in the right lower quadrant, and a recent 
increase in number of stools 

The additional pertinent physical findings w ere an irregu- 
lar, shghtly tender mass within the nght lower quadrant, 
enlargement of the nght labium majus and a firm peri-anal 
mass I s by o 75 inches The heart presented the evidence 
of a chronic valvular lesion desenbed on the first admission. 
It was feared that in the presence of diarrhea the infiamma- 
toiy process might extend along the large bow el 

Operation consisted of resection of the distal ileum, 
cecum, and ascending colon, with closure of fistulous com- 
munications between the ileum and transverse colon and 
between a high loop of ileum and a portion of the non- 
functiomng ileum Several hours after this operation the 
patient’s respirations increased to 52 per mmute and nu- 
merous fine basal rales were heard On themoming foUon ing 
operation, the respiratory rate had risen to 40 per minute 
A moderate degree of cyanosis of the lips and nail beds also 
appeared. A roentgenogram of the chest show ed evidence 
oi an extensive bronchopneumoma The patient’s condi- 
tion rapidly- grew w orse, her cyunosis increased in intensity , 
the pulse mounted to r 50-1 70 and became very- poor in 
quality- Her temperature rose to 1054 degrees, death 
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toms of fe\er, diarrhea with mucus and blood this condition (i) resection m one or two stajo 
in the stool loss of weight and anemia are very (,) sidetracking (ikocobstoraj mth dnision of 
similar though all m an attenuated form — ^lo the ileum above the lesion) Before we discuss 
those wmch we encounter m acute ulcerative the comparative values of these proccduiw I 
colitis On the other hand, segmental enteritis would like to mention that apparent cures hue 
presents two outs^tanding symptoms which we been reported after simple exploration or not 
are not apt to find in ulcerative colitis, namely more than an appendectomy (Mejer, 3 cases 
Ci) fistulous communications between the lesion Roster 7 cases) Ilowever, the observation tune 
and other parts of the intestinal tract, and (a) m these cases extended over a few months onlj 
sj-mptoms of incomplete intestinal obstruction One case only was followed for more than i jear, 
However, I would like topomt out that penanal and none of the cases for 2 years It is veryprob 
fistulas and rectovaginal fistulas are assoaated able that these improvements are due to remis- 
occasionall) with this disease They may occur sions in the disease rather than cures Crohn has 
in cases in which the main lesion is confined to the reported a case which 2 vears alter simple ei 
small intestine and in which the colon is abso* ploration and a gain of 50 pounds required re«fc 
lutdy free from disease It is interesting to point tion due to incomplete intestinal obstruction 
out that in the same way as there may be a con Meyer reports a case which 3 weeks after evplora 
nection between terminal ileitis and the iteo tion required resection on account of progressive 
cecal valve (see above), the anal barrier may Symptoms 

favor localization of the virus m this region with While we can thus dismiss with a few words 
secondary Bstah formation These Sstuhs may Sirttplcerplorationasanon aimlive and unsargi 
give an important clue toward estabbshing the cal procedure we are not prepared at present to 
correct diagnosis For this reason they deserve stale that resection either in one or two sts|« 
more attention and more minute consideration must be performed in every casern order to effect 
than they have received in previous publications acure Ue have tried on my service not to be too 
on this subject Three among our it cases had arbitrary about resection as we have seen cures 
inflammatory processes in the anal region, one fojlowicgsimplesideirackjng Sidetrackingmeins 
hatl multiple fistulas m ano, one had a recto a complete division el the small intesurt 

vaginal fistula, one a virgo had condylomas the lesion closing of both cut ends by a three 

This disease seems for the most part to affect layer suture to be followed by a lateral anastom^ 
persons in the second and third decades How sis between the ileum and transverse or descetid 
ever, cases have been reported, in which the dis ing colon A lateral anastomosis without divnsioo 
ease occurred m infancy For instance, Rockey of the intestine is a useless operation as the 
and Meyer have reported cases in children 5 and 9 affected part of the bowel is not put at rest 
years old Among our 12 cases only 3 patients It is not the object of this paper to give a de 
were above 21 years old tailed description of the operative technique em 

There seems to be no predilection for one sex as ployed m our 12 cases (see Table I) Three 
compared to the other Roster states that among patients were subjected to primary resection 4 
62 cases reported m the literature 33 were males were resected in two stages whereas in the 5 
and 29 females In our matenal of 12 cases 5 remaining cases shortcircuiung was done 

were males and 7 were females One pauent (Case 11) died within 24 hoursaUer 

Crohn (5) has reported the cases of a brother the operation of an acute rheumatic endocardit^ 
and a sister who had this disease and suggested With one exception (Case 7) division of the 

the name of ‘ familial ileitis ’ He states ‘The ileum above the lesion with ileocolostomy seems 

occurrence may be purely accidental or it may to have effected a complete cure m our Kries, 
have significance as to a congenital predisposiUon whenever this simple procedure was 
or A transmissible causative agent in this dis In i case (Case 4) multiple external fistulas heaic 
case’ InOurmaleiial.CasesTandgweresisters, completely following this procedure In anotn« 
one mamed, the other unmarried They had not pauent (Case s) an enormous mass (sue ot » 
hwd in the same house for many yxars I think grapefruit) began to shrink m sue •'nmedateJI 
the occurrence of ileitis among members of same after the operation and had practically 

»innanyd.«a!cs,paiclyaccrfmlal pared rehea the patient left the hospital 3 
’ weeksaiter the operation ,, 

supGievL TEcnviQUE However as I have pointed out, the segmental 

entetitis is u dibtmctlv sorgicsl dis character of this lesion must be kept m nund by 
eaw ™here aS tm methods VdealSj «ll the aorgeon It is „ot sa/e to make the d.vmon 
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ulcerated areas ■a ere also found toward the tip The heart 
was moderately erJarged for the size of the mdir-idual and 
weighed 240 grams There was e\udence of a chronic rheu- 
matic interstitial \alvulitis of the mitral and aortic valves 
with a recently superimposed lerrucous endocarditis of 
the mitral and tricuspid N-alv es The lungs were marke^y 
edematous and congested There were also chronic passive 
congestion of the spleen and kidnej-s, a moderate amount 
of fluid in the peritoneal cai-ity, a few focal mucosal ulcera- 
tions of the transi erse colon and the pen-anal inflamma- 
tory zones as descnbed clinically. 

Cause of death acute rheumatic vahmlar disease. 

The specimen show ed a healed ileitis. 

This patient in spite of her heart lesion had 
stood two previous laparotomies very well 
Pulse and temperature were normal. There were 
no chmcal siunptoms mdicating an acute exacer- 
bation of the chronic rheumatic valvular lesion. 

The palpable mass was due, not as we sus- 
pected to an inflammatorj’ lesion of the mucosa of 
the ileum and ascending colon, but to a marked 
pen-ileitis and pencohtis, a remnant of the previ- 
ous acute inflammation. This case demonstrates 
that a tender mass may be present in the presence 
of a healed lesion of the intestinal canal 
It will require the combined experience of many 
surgeons before the question can be answered 
whether simple sidetracking effects a real cure 
in a large percentage of the cases Even at the 
present time we can state that some cases maj- be 
cured by this simple procedure This observation 
which has been made by a number of surgeons is 
of considerable practical importance In many 
instances these patients were first operated upon 
under the erroneous diagnosis of appendicitis. 
After the abdomen is opened, the true pathology 
presents itself. The surgeon, especially in small 
communities, may not want to risk a removal 
of the lesion, which undoubtedly represents a 
major surgical procedure For this reason in 
many cases the abdomen has been simply closed 
up or the normal appendix has been removed, 
with persistence or aggravation of the S}mptoms 
Under circumstances such as described the sur- 
geon, instead of closing the abdominal incision, 
should perform a sidetracking operation, a com- 
paratively simple procedure Meyer states: 
“Shortcircuiting operations reported by Brown, 
Bargen and Weber (2), Clute, and others have 
given relief in about 50 per cent of the patients 
In the other 50 per cent the pathological process 
progressed so that resection of the involved bowel 
became necessarj^ ” 

It is impossible at present to answer the ques- 
tion whether simple sidetracking operations will 
affect a permanent cure m a large percentage of 
the cases or whether primary resection is prefer- 
able. In the presence of fistulous communications 


with other parts of the intestinal tract which are 
frequently encountered in this disease primarv- 
resection becomes mandatorv*. 

In closing, I would like to state that Crohn. 
Ginzburg, and Oppenheimer deserve a great deal 
of credit for having focused attention upon these 
interesting lesions These inflammator}- lesions 
which under the name of infective or non-specific 
granulomas and similar terms were formerly con- 
sidered surgical rarities seem to be much more 
frequent than we were led to believe. Before 
these authors gav'e us a clear picture, in many 
cases an exploratory laparotomy led to a diag- 
nosis of inoperable carcinoma or of tuberculosis. 
"While active discussion as to the etiologv- and 
classification of these lesions wiU probably persist 
for a number of years, the fact has been estab- 
lished definitely that segmental enteritis is a 
disease which, in a large percentage of cases, can 
be cured by comparatively simple operative pro- 
cedures. 

coKCLtrsioxs 

1. Segmental or regional enteritis is not a rare 
disease. 

2. Opinions differ widely not only as to the 
pathogenesis of these interesting lesions, but also 
as to the best method of surgical treatment. 

3 This lesion is encountered most frequently 
in the terminal ileum. However, it may occur 
in any part of the gastro-intestinal tract. 

4. It is doubtful whether segmental ileitis and 
ileocohtis are clinical entities. They may repre- 
sent an attenuated form of acute ulcerative colitis 
and ileitis. 

5. Perianal fistulas are frequently encountered. 

6 Beocolostomy with division of the ileum may 

effect a complete cure 

7. In the presence of fistulous communications 
with other parts of the intestinal tract primarv’- 
resection becomes mandatory'. 
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occurring approximately 24 hours followmg her second 
operation , , 

Anatomical findings Surgical specimen consisted of *4 
centimeters of ileum appendn and 10 centuneien of 
cecum and ascending colon The serosal surface of the 
ileum UBS smoothand injected The mucosa of iheproxiMl 
rt centimeters of ileum uas granular and ccmgesled that 
of the distal rx cenumeters of ileum pale and superlic^y 
scarred The wall of this portion gradually increased in 


thickness to 5 millimeters toward the ileocecal saKe The 
mucosa over the ileocecal salve was deeply scarred Iro 
jectinsfrom this area was a cherry sized polypoid pedun 
cidat^ mucosal polyp The mucosa of the cecum and 
ascending colon was pale Cat andtheseatolshallwscan 
and three scattered small pedunculated polyps The sp- 
pendu measured is centimeters The mucosa in its proi 
unal 4 centimeters was granular edematous hemorrhap 
and ulcerated (Fig 6) ilany flat stellate bemorthapcaJiy 
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Fig I Diagram showing conditions in author's case, 
true rectal impalement with mtrapentoneal imolvement. 
\cadent occurred in male child, ti years of age, and was 
due to fall on the pointed end of a biUiard cue Laparotomy 
performed 11111110 4 hours after injurj’ Recovery following 
operation 

Rouques’ case report deals with a patient who 
had a perforation of the lower pole of the left kid- 
ney as well as a laceration of tie diaphragm, and 
Ravenei reports a case of intraperiloneal atj-pical 
impalement of both walls of the rectum compli- 
cated by perforation of both walls of the urinarj' 
bladder (Figs 2, 3, 4). 

Van Hook’s personal case was an intraperi- 
loneal impalement of the rectum of the true type 
in a boy of 13 years The patient was operated 
upon 24 hours after injur)" and died of a gener- 
alized peritonitis 

The greater part of rectal impalements are pro- 
duced by a fall on the buttocks or a tumble from 
a height or an elevated spot, and it is curious to 
note that the greater percentage of reported cases 
resulted from a fall from a hay loft on to the 
handle of a pitch fork 

It can be easily seen that the intrarectal per- 
foration IS accomplished with a certain \'iolence, 
the body weight of the patient coming from a 
height to impale itself with a defimte force. It is, 
therefore, not astonishing to find that the aSect- 
ing agents which make these very deep lesions 
may be the blunt ends of objects 

The perforation of the antenor rectal nail at 
a rather low point is favored by the oblique 
relation of the rectal waU axis to the plane of 
the pehic outlet. It is for this reason that many 


Fig 2 A, Lenormant’s (6) case of rectal impalement 
with associated bladder perforation B, Geutil’s case (6) 
of urethral laceration following rectal impalemenL C, 
Rai enel’s case (r3) of atypical rectal impalement with per- 
foration of both walls of the rectum and both walls of the 
bladder. 

of the injuries caused by impalement are limited 
in their effect on the pelvic tissues 

The impingement of the penetrating object on 
the parts immediately supported by the bones, 
and more especially by the sacral promontor)-, 
will often limit the extent of the lesion. 

As a rule, in cases in which the peritoneum is 
not involved, the mortality is negUgible, but with 
intraperitoneal injury" mortality rates as high as 
71 per cent have been reported. 

With regard to the age of occurrence and sex 
incidence there is little of importance noted in 
the literature in the reported cases Forty-seven 
of the 59 cases reiiewed by Van Hook in 1896 
were males 

SYJIPT0.\L4.T0I.0GY 

The symptoms encountered will depend on the 
location and on the extent of the perforation and 
also upon whether or not the peritoneum has 
been involved. 

In the pure t)"pe in which the inflicting weapon 
has entered the anus and thereafter pierced the 
intestine, there may be no local signs present 
whatsoever. If the lesion is extraperitoneal, the 
blow haling been deiiated by some of the pelvic 
bony prominences, there may be some local signs 
of hemorrhage, and by proctoscopy a mucosal 
tear in the rectal wall may be %isualized. 
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8 EsB I II , and Fakueb A \V Ileocolitis Surg 

Gynec & Obst 1935 61 6 

9 Hakkis F 1 , Sell G H and Britkn II Cluomc 

cicatrizing ententis regional lUitis (Crohn) Stiig 
Gjncc 8. Obst 1933, S7 637 
to Jackuan U a Localized hypertrophic entmiis due 
to intestinal obstruction Brit J Surg 1934 »» *7 


ir Kosns H Kasuan L F and SumrEin \\i 
LiAif Regional ileitis Arch Surg 1936 31 7V 
i» hlEYER K A and Rost P A Regional entemis 
(non specific) Surg Gynec &ObsL 1936 62 9 7 
13 Rockev E Thickening of the tcnnina! ileum 
with mesenteric adenitis in ehddren \orlh«csi 
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IMPALCMENT OF THE RECTUM 


FRANCIS M CONWA'i.MD FACS, New York Newlork 


P ERFORATIONS of the rectum by im 
palcment are among the most serious of 
the unusual accidents necessitating emer 
gcncj surgical care 

That lesions of the rectum acquired jn this way 
ha\e long been objects of study is demonstrated 
by the various contributions on the subject A 
careful historical review of the literature appears 
in the contributions of W eller A'an Hook in 1895 
and 1896 and in Quenu’s presentations of 1899 
and 1900 

In this country Van Hook nas the first to re 
V lew the literature as well as to collect a senes of 
His original article followed his fatal case 
m 1895, after an intraperitoneal rectal perfora 
non, his >oung patient succumbed to a general 
iged peritonitis 


ETIOLOGY 

While impalement of the rectum by penetrating 
bodies has been recorded only infrequently, the 
occurrence of such lesions is doubtless much 
greater The arrangement of the thigh surfaces, 
of the ischial tubero'ilies and of the soft parts 
surrounding the anus have a tendency by their 
funnel like contour to direct penetrating objects 
into the rectum . , 

The morbid anatomy of impaled wounds ol the 
rectum is strongly influenced by the dirKtion in 
which the object enters the rectum as well as the 
sue and shape of the object Sharp obj«ts 
as sharpened sUkes picket fences, and handle 
of Pitch forks and goring by horns of animals 
hav e been the commonest causes of th^ injunes 
in the past In the ca e presented heterolh, a 
Si on a billiard slick s pointed end was the im 


laii on a u . 

'’“rhe '"oS “eiltmg Iron, this type of injuiy 
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fall into two main groups and the prognosis of 
eaA tvpe is entirely different 
In the first group, the so called "pure type of 
impalement, the injury i> one m which the pitrc 
ing object goes directly through the anus, and 
after passing through the rectum pierces the into 
tine at a higher level Inotherwords muustype 
of acadent perforation of the rectum occurs from 
within the rectum out through the intestinal wall 
Fortunately, this is the rarer of the iwofoim w 
It 1$ attended with considerable mortalitv am 
case which is detailed m this report is of this type 
The second group which actually comprw 
the majonty of the cases consists of the s^ii« 
"atypical impalements ” Here rectal peifoia 
IS secondary to permeal perforation or a wouna 
occurring at some distance from the anal orin« 
The fact that this group compri'es the »m 
rooner type of injury is probably the cea>on 
are not more frequently detailed In this va > 
of lesion the perirectal and pararectal “sf 
pierced before the bowel wall itself is perfor 
Likewise in this class of mjunes there may w 
either the cvtrapentoncal or mtrapcnloneai m 
volvement, depending upon the course ot 
impabng weapon , 

These lesions may become multiple and c 
nlicnted as when the cndopelvic structures " 
the muscle planes and cellular intetsticev o 
ischiorectal fossK are involved 
other viscera with such perforations have 
reported, the unnary bladder being the c 
monest organ affected Guibal refers to^ 
manl’s case with a bladder mvolvernent Ont 
case with a urethral laceration . 

report of a case with involvement ot the aan 
Bichat and Job s report of 2 cases m «hich 
addition to the latge intestinal ° , 

patients aUo had wounds of other small intest 
loops (Figs 234) 
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XREATilENT 

am- sign of intra-abdominal peritoneal 
involvement, recover}' vill depend upon early 
laparotomy with suture of the perforation and 
drainage. 

Prior to operation proctoscopic e.vamination 
may be of help in those cases in which the impale- 
ment is extrapentoneal For the extraperitoneal 
and perineal wounds, exploration with incision 
and packing of the track is urged with sympto- 
matic treatment and careful obsen'ation for com- 
plicating abscess or fistula formation. 

The question of colostomy in an attempt to 
deidate the fecal stream in those patients inth 
extensive perineal laceration is also a decision 
that can be made onlj' in each case as such an 
eventuality arises In those cases with extensive 
rectal waU laceration and perineal muscle de- 
struction, this method of aiding healing would 
seem to be the procedure of choice It is in such 
cases that the residual disability often leads to 
chronic invalidism due to the many pocketings 
and fistulous tract formation 

CASE REPORT 

J D , a V hite male child of 1 1 j ears, i\ as admitted to the 
surgical semce of the Gouvemeur Hospital on .August 31, 
1936, complaining of generalized loiver abdominal pam 
Four hours preceding admission the boy a as said to have 
been impaled on the sharp end of a bilhard stick after hav- 
ing fallen a distance of se\ eral feet 
.About I hour before entering the hospital he was gi\en 
a soap suds enema and his parent states that a small 
amount of blood vas found in the return This measure 
faded to tehe\ e his pain and he n as brought to the hospital 
for examination On admission the patient appeared 
acutely ill and complamed of generalized abdominal pain 
There was board-hke abdoimnal rigidity which was more 
marked in the low er abdominal quadrants His pulse was 
no and his temperature 100 The white blood count was 
14,150 w-ith 84 per cent polj-nuclear leucocj-tes A procto- 
scopic examination was performed but was mconclusive, 
there being no gross hemorrhage and no xisible lacerations 
in the rectal wall 

Pre-operati\ e diagnosis was that of perforation of the 
large bow el due to impalement by billiard stick 

At operation, a lower left rectus mcision 5 inches in 
length was made, sphtting the muscle 'When the pento- 
neum was opened between clamps considerable grayish 
seropurulent material oozed forth With the suction appa- 
ratus about 200 cubic centimeters of this turbid fluid was 
remoi ed from the peUfs 

The small intotinal cods w ere packed away wath warm 
pads and a few small blood clots w ere found in the pelvis 
The sigmoid and the intra-abdominal portion of the rectum 
were examined On the antenor wall of the rectum, at a 
leiel with the sacral promotoiy, there was a longitudinal 
tear a inches in length The intestine w as seized with an 
tills clamp at each end of the laceration and sex eral m- 
terrupted sutures of Xo i chronuc catgut w ere placed and 
tied A second laj er of sutures was placed to infold further 
the lacerated area and the peritoneal reflection w as sutured 
over the closure 

Two cigarette drains were then placed in the pelx-is, one 


on each side of the rectum, and brought out through the 
lower angle of the wound. The abdominal wound was 
closed m layers down to the drains at the lower angle 
The postoperative course was stormy for Hie 3 days im- 
mediately foUownng operation during which time sup- 
ports e measures m the form of contmuous intravenous 
saline and glucose were employed On the fourth day 
after a spontaneous bowel movement, he was greatly im- 
proved and from that time forward his course was one of 
progressive recov ery 

On the thirteenth day following operation a definite 
fecal discharge was present along the smus tract at the 
lower angle of the wound. The discharge continued until 
the twenty-seventh postoperative day, when the wound 
ceased to dram 

Shortly before his discharge from the hospital on Octo- 
ber 15, 1936, a barium colon enema was performed and 
the roentgenograph was reported as “revealmg the rec- 
tum and sigmoid normally outlined There was no sign 
of any fistuhzation, stenosis, or fixation of the rectum 
The sigmoid and rectum emptied completelv- of the opaque 
mixture thus demonstratmg the absence of an3- mural 
defect due to the impalement ” 

He was discharged m excellent general condition 6 vv eeks 
after admission wnth the wound healed firmly- 

FoUow-up reports have all been satisfactory regarding 
his general health and bowel habit. 

SUiniARY 

1. Impalement of the rectum is an unusual 
surgical emergency demanding immediate atten- 
tion and care 

2. Two types of impalement are described, the 
true tj^pe and the atj-pical variety in which the 
perforation occurs in the adjacent peri-anal region 
and extends into the rectum 

3. The morbid anatomy of impaled wounds is 
strongly influenced by the direction in which the 
object enters the rectum as well as the size and 
shape of the oflending implement. 

4. hlany injuries due to impalement are hmit- 
ed in extent by the impingement of the penetrat- 
ing body on the sacral promontory. 

5. Of the visceral complications reported with 
this tj-pe of injury, perforations of the bladder 
are the most common although secondary involv e- 
ments of the urethra, adnexa, large and small 
intestine, kidney, and diaphragm have been 
reported. 

6 A case of true rectal impalement due to a 
bilb'ard stick with mtraperitoneal rupture in a 
child of II years is reported with a recover}- fol- 
lowing operation. 

7. S}-mptomatolog}- will depend upon the loca- 
tion and extent of the impalement and w-hether 
Ae wound is intraperitoneal or extraperitoneal 
in t}-pe. 

8 Residual disability in many cases of extra- 
peritoneal wounds of both v-arieties is due to 
multiple fistulas and abscess formation and may 
dispose to chronic invalidism 
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Fig 3 A Bicbat an4 Job a case (6) m nhicb lo addi 
If iht intrspenttws} reels} impshsteiit tbeK mw 
perforations of the descending colon and several loops 
of small intestine 

With penetration of the ischiorectal foss* there 
ma> be fullness in the penneum associated snth 
localized hematoma formation Later abscess 
development maj lead to more intense pam and 
bulging uith penneal fistuUzation 
The constitutional effects, at the onset, may 
be very sLght in this form of rectal impalement, 
but at a later date nith abscess or fistula forma 
tion thej mil be those Attendant upon sepsis In 
the pure tj^pe of impalement in nhich the inflict 
mg weapon penetrates the pentoneum, in addi 
tion to perforating the bond n’alJ, there is a very 
different clinical picture 
There mav be no local signs present in the peri 
netirrt, and proctoscopic eTammatKm may be 
quite non informative \\ith the mvolvcmenl of 
the pentoneum, however all the immediate signs 
of acute intrapentoneal visceral penetration will 
be present Shock, as manifested by rapid pulse 
cold clamm> skm pain m the lower abdominal 
quadrants associated mth JocaJiaed tenderoess 
and increased muscular ngidity are present 
There are also the attendant signs of an acute 
spreading generalized pentomlis This type of 
injun is of a much more senous import and carnes 
with It an evceedmglv high mortality owing to the 
rapidly spreading pentoniUs 

In the caie reported in this article the tip of 
the billiard cue entered the anus and perforated 
the superior anlenor surface of the rectum just 
below the sacral promontory The laceraUon 
which measured 2 inches m length was found 
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Fig 4 4 L4l^famltre $ esse (6) of issonsted Iscer* 
tion of the adnexa mth impalement of the rectum B 
Rouques case (><) ol rectal unpalement in which ir id'* 
tion to a laceration oi the lower pole of the Uft bdsc]' 
there was a perforation of the left dome of the diaphragB 

deep la the true pelvis of this j oung pabeat Jfl 
addition, an acute spreading pentomtis was 
present at the time of operation some 4 hours 
after the accident (Fig r) 

ProctoSLopic examination prior to operation 
di:>closed no laceration of the mucosa of the rcC 
turn and there was no bleeding by rectum 
In contradistinction to the true type of rectal 
impalement arc both the local and the consti 
(uiional signs attendant upon the atj-pical 
without intrapentoneal penetration Asageneral 
rule most of the atypical lesions are evtrapen 
toneal although jt is evident that there mav abo 
be intrapentoneal involvement IVTien the ong 
inal site of perforation is a distance from the amJ« 
the bleeding may be quite pro!use owing to the 
vasculanty of the perineum 
Local laceration fullness pararectal tendeme>.s 
due to hematoma are all common local findings 
reported in this vanety of injury 
PEOeVOSIS 

It IS obvious that the prognosis m both types 
of injury will depend upon the gravity of the 
anorectal lesion the ramifications of the path of 
injury, and the attendant complications, such av 
peritoneal or other visceral perforations 


EVIPAL SOLUBLE: BASAL ANESTHESIA 

M L WEINSTEIN, M D , Chicago, Illinois 

S INCE anesthesia is rapidly becoming selec- apparatus and frequent unpleasant bj'-egects 
tive, with the trend definitely toward The nert most noteworthy advance in colomc 
basal anesthesia, we are reporting herein anesthesia was made by Gwathmej’^, who in 1013 
our preliminar}' expenence with the co- completely described the technique and safety of 
Ionic administration of a non-volatile narcotizing his well Imown method before the International 
agent. Rectal anesthesia is not a new procedure hledical Congress in London Later, m iprSi b® 
as evidenced by the report of Roux, who in 1847 published a complete sun-ej’ of the subject in the 
described the administration of an ether water American Yearbook of Anesthesia and Analgesia. 
mixture into the rectum with ■view to the produc- G'wathmey’s method of rectal anesthesia has 
tion of complete surgical anesthesia In the same been used throughout the world and remained 
vear the method of Roux was somewhat modifiied without competition until 1927 when Eichols in- 
by Megendie in that he substituted ether %’apor troduced avertin (tribromethanol). The advent 
for the hydro-ether solution. Neither of these of avertin presented numerous advantages over 
procedures gained m popularit;,'. due to cumber- ether since it was possible to calculate the reqiured 
some apparatus emploi’ed and the vaiying degrees dosage according to the patient’s body weight, 
of anesthesia obtained The status of colonic anes- Avertin was first employed as a erx-staUine salt 
thesia remained stationary until 1884 when Mo- in doses of 120 to 140 milligrams per kilogram of 
lierie suggested the admimstration of ether vapor body weight. These doses were necessaiy in 
into the rectum by a hand bellows and subsequent many individuals to obtain complete anesthesia, 
supplemental anesthesia by inhalation. This per- but today are rarely employed since they are not 
haps is the first record we have of basal anes- without danger because of the extreme depres- 
thesia by the colonic route. FoUorving the report sion occasionally encountered. Further research 
of Molierie, Wier and Bull published independ- with avertin by numerous investigators has popu- 
ently concerning their experience -with rectal larized it as a basal anesthetic possessing a satis- 
etherization and at the same time called attention factoiy margin of safety when employed in doses 
to the grave dangers encountered with colonic of 60 milligrams to So milligrams per kilogram of 
ether. Other obser\-ers extended the onginal body weighL As -with all other anesthetic agents, 
work and confirmed the prerdous obserr-ations, avertin toohasitsdisadvantageswhich in the main 
and a number of articles appeared in the press are: a relatively large volume of fluid, the e.x- 
mdicating that the methods of administration treme care necessary in the preparation of solu- 
employed were entirely unsatisfactory since it tion, the possibilitj’ of chemical decomposition 
was impossible to control the stages of anesthesia due to heat. 

by measuring the volume of ether vapor adminis- In 1936, G'wathmey again rer'ived rectal anes- 
tered. Furthemore, frequent reference was made thesia when he reported his experience ■with the 
to the high incidence of rectal irritation due to the intrarectal administration of a 10 per cent solution 
anesthetizing agent These obsen'ations no doubt of erdpal soluble. Here again the dosage is based 
served to discourage rectal anesthesia which fell directly upon the patient's body weight (10 cubic 
into disuse until 1902, when Cunningham and centimeters of a ro per cent solution for eveiy 50 
Lahey (3) reported the successful use of an pounds body weight) In discussing his 150 cases, 
apparatus^ designed for the introduction of ether Gwathmey indicates that the technique employed 
laden air into the rectum. This method of anes- is simpler and easier than that required for ether 
thesia presented^ distinct advantages over the and oil by rectum and that e\apal soluble is a safe 
former comparatii ely crude methods and received and satisfactory pre-anesthetic medication, 
wade recognition by numerous anesthetists. In Evipal soluble is a ■water soluble derivative of 
^10 Sutton constructed a modification of the barbituric acid known chemically as N-methyl 
Cunningham (2) apparatus which pemutted the cyclophenyl-methyl malonyl urea, .\ccording to 
mtrarectid administration of ether vapor and Maloney and Hertz, it exhibits a rapid and high 
oxy^n This procedure was successful but soon hjimotic co-efficient and a very- short duration of 
tell by the wayside because of the complicated action, ■with a toricity considerably lower than 
From the Chic^o Memona! Hospital that of Other SO Called' short acting barbiturates, 
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Q'Trcatment will \ary with the individual 
case but will be determined essentially by 
whether or not there is peritoneal or other visceral 
in\ol\ement In ertrapentoneal impalements 
in which there is extensive perineal laceration, 
the use of colostomy has aided healing immeas 
urably by allowing the divergence of the fecal 
current from above 

10 The mortality in these cases is ezceedmgly 
high with the intrapentoneal mvohemcnt In 
some senes more than a 71 per cent mortality 
occurred 
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TABLE n — PROCEDURES ATTEMPTED 


Procedure 


No of cases 


Appendectomies - ^ r 

Cholecystectomies - - 4 

Herniotomies 4 

Diverticuli of sigmoid i 

C3 stotomy . f 

Xephrectomj i 

Transurethral prostatectomies 2 

Bladder fulguration i 

C> stoscopy 2 

Pelv-ic surgerj’ 13 

Curettage 3 

Radical mammectomj i 

Adenoma of breast i 

Rectal surgery g 

Fracture neck of femur i 

McBride operation (bilateral) i 

Sciatic nerve stretch i 

Thj-roidectomies 2 

Thj-roglossal cj-st i 


basal anesthetics, however, the degree of anes- 
thesia and analgesia is vei^- light and is not suit- 
able for surgical procedures. Amentia is always 
present 

MTiether the patient is asleep or in the state of 
seminarcosis, supplemental anesthesia is neces- 
sarji to complete narcosis for a major procedure. 
We have utihzed inhalation, local, caudal, and 
spinal, and in several instances the pre-anesthetic 
narcosis was of sufficient depth to permit minor 
surgery. 

A review of the 60 cases presented in this series 
would indicate that in no instance was there em- 
dence of idiosyncrasy to the drug This is par- 
ticularlji significant when consideration is given 
to the variance in the age, weight, and general 
condition of the patients The age incidence 
varied from 9 to 82 years, while the weight varied 
from 66 to 175 pounds. Generally speaking, the 
entire group presented a satisfactory risk from a 
surgical standpoint A perusal of Table II will 
indicate _ the procedures we have attempted 
under this type of anesthesia. 

In these cases we were particularly impressed 
with the relaxaUon and reactivity of the patient 
Preliminaty medication consisted of 1/48 to 1/20 
grain of ddaudid parenteraUy (see dosage table) , 
however, in 3 cases a barbiturate was substituted 
for the opiate. The latter procedure is not recom- 
mended since it almost invariably leads to a con- 
fusing clinical picture and frequently results in a 
prolonged narcosis The dosage of e\-ipal soluble 
ranged from i_to 3 grams, being mdividualized in 
each instance in accordance with the age, weight, 
and general condition of the patient. We pur- 
posely varied the tj-pe of supplemental anesthesia, 
as shown in Table III In 4 cases, however, sup- 
plemental anesthesia was not required. 


TABLE in 

Xo of cases 

Ethylene 30 

Ethylene and no\ ocain . 6 

Ethylene and ether 3 

Nitrous oxide i 

Novocain infiltration . 15 


TABLE XV . — DOSAGE 


Weight 

pounds 

! Evipal 1 

soluble 

Premedication 
(parecte^llj ) 
DilaucSd — 
grams 

i Grams i 

' 1 

Grains ! 

45 to 60 

0 6 

1 10 

1 1/40 

60 to 75 

I 0 1 

i " 

1 1/40 

So to PS 1 

I 3 

[ 20 

1 1/30 

100 to US 1 

X 6 

25 

0 

H 

120 to 135 

2 0 

30 

1 1/20 

135 to ISO 

2 6 

43 

! i/=o 

iss to 175 j 

30 j 

45 

1 1/20 


The dilaudid is ea hypoderrcaticalh X2 hour pnor to the mtrarectal 
admimstration of the evipal soluble solution, which is p’^pared accord- 
ing to the above dosage scheme The requir^ amount of evipal soluble 
is dissolved in 30 cubic centimeters of distilled rater and iD 5 tiJled into 
the rectum about 20 minutes before operation 

The average vanation in blood pressure was a 
drop to the extent of lo to 30 millimeters of mer- 
cur>-. In several cases the pressure was unaffected, 
while in 2 instances there was a slight increase fol- 
lowing the completion of the surgical procedure 
Relaxation was generally good and was com- 
parable to that obtained ndth spinal anesthesia. 
The respirator}' rate showed little denation from 
the normal e.xcept in two instances, in which it 
dropped as low as 10 per minute. A postoperative 
sleep closely resembhng the normal was observed 
to last from ]/2 to 6 hours. 

In 2 instances there was a cyanosis of mild 
degree which cleared up rapidly following the 
administration of carbon dioxide and oxygen. 
One patient was a female, 82 years of age, with a 
fractured femur and a co-existing myocarditis, to 
whom we administered 1/20 grain dilaudid and 
2 grams enpal soluble. A reduction was accom- 
pbshed under this medication without the usual 
supplemental anesthesia. The other patient who 
showed signs of cyanosis was a 31 year old in- 
dividual with a massive fibroid uteri, to whom 
ij/2 grains of nembutal was given 8 hours prior to 
the administration of 2 grams of evipal soluble, 
supplemented vrith ethylene 

Two d^ths occurred in the series, one being a 
patient -mth a suppurative appendicitis who died 
on the ninth postoperative day from a pulmonatv- 
embolus The other indimdual, who was tran^ 
fused subsequent to a prostatectomy, e.vpired fol- 
lowing an anuria of 7 days’ duration caused by 
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r\PLF r — TOXICITY OF BARBITURATES GIVEN 
INTRAPFRITOVEALLY 


■ 1 

Drug 

rv, pal soluble j 

1 Mgm Kilo ^ 
Slioiinst 
. e tb MC 1 

ttirn Rilo ^ 
blinimll 
letbol 



>! 1 

100 

4 

Pc UobacbiUI sodiuml 

SO : 

no 

t a 

Awylal sod; 

1 to 

>to 

1 . 

BsrbiUl sodium 

1 ,540 

4S« 

1 4 


e , nembutal, pernocton, and amytal Wecse 
has demonstrated that the narcotic dose ap 
proaches the hypnotic dose but does not approxi- 
mate the lethal dose, in dogs the minimal hyp 
notic dose being ooa6 gram, the minima) nar 
cotic dose 0 030 gram, while the lethal dose is 
represented as o 100 gram per kilogram These 
fibres indicate that the drug pnmanly affects 
the sensory and reflex centers in small doses and 
that the vital centers are unaffected except by 
comparatively large amounts of the drug Table 
I which « taken from the report oC Fmdlav and 
Findlay indicates the comparative toxicity of 
barbiturates when given intrapentoneally to 
rats I\erner and Tatum classify evipal and 
pentothal as ultra short acting barbiturates 

Numerous investigators have demonstrated 
that intentional lethal doses of evipal soluble to 
animals result in death due to respiratorv rather 
than cardiac failure The liver apparently plays 
an important part m the rapid detoxihcalion 
process 

Probably the greatest tribute to evipal soluble 
lies in the vast number of reports that have ap 
peared in the recent literature concerning its in 
travenous use as a general anesthetic In review 
mg hib 1000 cases, McNelis reports that he has 
not encountered any alarming symptoms al 
though his patients' ages ranged from 4 to Bj 
years In r instance he gave a robust patient a 
total of 40 cubic centimeters of a 10 per cent solu 
tion intravenously during an orthopedic proce 
dute which lasted x hour 

The mtrav enous dose of evipal soluble isstneUy 
indtviduahzed and is governed according to the 
reactivity of the patient The anesthesia pro 
duced is rapid, quiet, and of suflicienl depth to 
permit surgical procedures that do not require 
more than 10 to -o minutes Complete recovciy 
IS made mthm at least 30 minutes unattended 
by nausea, V omiting or excitement Thevolumi 
nous reports relative to the intravenous use of 
evipal soluble are laudatory and indicate that it 
15 a suitable agent for the production ol short 
anesthesia 


Our experience with evipal soluble mtrive 
nously has been so satisfactory that vie were 
prompted to employ it rectally after reading 
Gvrathmey’b report of its use as a bsaj aoej- 
thetic The basal anesthetic dose mtrarectalh, 
as one would expect, u considerably greater than 
the intravenous anesthetic dose Gwathmey u-es 
0 2 cubic centimeter of a ro per cent solution per 
pound of body weight, as an index, that i5,a pa 
tient weighing 150 pounds would receive ,0 cubic 
centimeters (0 2X150) We have from time to tune 
modified this dosage scheme and a review of the 
cases reveals that we hav e been pron^ to effect a 
slight reduction A perusal of the accompanvuig 
chart wiU indiLate our exploration of minimal and 
maximal quantities in an attempt to stabilize our 
dosage At this waiting, however, we are of the 
opimon that the onginal dosage scheme suggested 
by Gwathmey i-> well within the limits of safety 
and will produce the desired degree of seminar 
cosis in the majority of cases However, we are 
inclined to modify the dosage (Table D") ^ 
young robust alcoholic generally requires mote 
than the calculated amount, while anemic, cachet 
tic, and aged individuals usually reouire only a 
fraction thereof Furthermore we feel that »1 
lowance should be made for patients who are ex 
tremely cnerw eight and in such instances we c»i 
culated our dose as the patient's normal weight 
for his height and age 
The technique of ba»al anesthesia wilh colcmic 
evipal soluble is simple The patient is usu^lv 
prepared in the customary manner the nii,bt w 
lore the operation by the administration 01 the 
usual sedatives we prefer luminal m do'csof i/j 
grams or, in extremely nervous indinduaB we 
resort to the more powerful narcotics The next 
morning the patient is giv en 1/30 to 1/20 gram ot 
dilaudid 30 to 40 minutes prior to the adnunis 
traiion of the evipal soluble solution The tol'rt 
IS given to the patient in his own room m tre 
Simplest manner possible — we employ a m Ic 
catheter attached to a glass funnel From 10 'O 
o minutes after the instillation of the 
soluble the patient is generally asleep ana can w 
transported to the operating room In some carfs 
particularly when the dose is below a minwra 
value sleep does not follow in the usual mawt 
and It IS necessary to resort to supplemental ,.nes 
thesia with the patient in a semiconscious state 
This has been encountered several limes ir 
series, and it is interesting to riote that tV P 
lients have no retollection of the picvxous pro- 
cedures upon recovery The sleep produced > 
evipal soluble is smooth and more cIcmB 
bles the normal than that produced by otn 
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T.AJBLE n — PROCEDURES .A.TTEiIPTED 


Procedure 

\ppendectom 1 e 5 * I 

Cholec> stectomies 4 

Heraiotonues 4 

Diverticuli of sigmoid i 

Cs'stotomy * 

Xephrectomy ^ 

Transurethral prostatectomies 2 

Bladder fulguration i 

Cj stoscopy 2 

Pelvic surgery t3 

Curettage 3 

Radical mammectomj i 

Adenoma of breast i 

Rectal surgery 9 

Fracture neck of femur i 

McBride operation (bilateral) i 

Sciatic nerv e stretch i 

Thyroidectoimes 2 

Thj roglossal cj’st i 


basal anesthetics, hotvever, the degree of anes- 
thesia and analgesia is verj’ hght and is not suit- 
able for surgical procedures Amentia is alwa3's 
present. 

WTiether the patient is asleep or in the state of 
seminarcosis, supplemental anesthesia is neces- 
sary to complete narcosis for a major procedure. 
We have utilized inhalation, local, caudal, and 
spinal, and in several instances the pre-anesthetic 
narcosis was of sufficient depth to permit minor 
surgerjr, 

A review of the 60 cases presented in this series 
would indicate that in no instance was there ei-i- 
dence of idiosjoicrasy to the drug. This is par- 
ticularl}’’ sigmficant when consideration is given 
to the variance in the age, weight, and general 
condition of the patients The age incidence 
varied from 9 to 82 j-ears, while the weight varied 
from 66 to 175 pounds. Generally speaking, the 
entire group presented a satisfactory risk from a 
surgical standpoint A perusal of Table II will 
indicate the procedures we have attempted 
under this type of anesthesia 

In these cases we were particularly impressed 
with the relaxation and reactivity of the patient 
PreUmmary medication consisted of 1/48 to 1/20 
grain of dilaudid parenterally (see dosage table) , 
however, in 3 cases a barbiturate was substituted 
for the opiate The latter procedure is not recom- 
mended since it almost invariably leads to a con- 
fusing chnical picture and frequently results m a 
prolonged narcosis The dosage of evipal soluble 
ranged from i to 3 grams, bemg individualized in 
each instance in accordance with the age, weight, 
and general condition of the patient. We pur- 
poselj- varied the tj-pe of supplemental anesthesia, 
as shown in Table III. In 4 cases, however, sup- 
plemental anesthesia was not required 


TABLE III 

No of cases 


Ethylene 3° 

Ethylene and no\ ocavn 6 

Ethylene and ether 3 

Nitrous oxide i 

No\ocain infiltration 15 


TABLE I\'. — DOSAGE 


\\ eight 
pounds 

Evipal soluble 

Premedication 
(parenterallj ) 
Dilaudid — 
grams 

Grams 

Grains 

4 S to 6 d 

0 6 

xo 

1/40 

60 to 75 

X 0 

15 

1/40 

So to 95 

1 3 

20 

1/30 

100 to 115 

I 6 

25 

1/30 

120 to 13s 

2 0 

30 

1/20 

13s to 150 

2 6 ' 

40 

1/20 

iSStoi;s 

3 0 1 

43 i 

1(20 


The dilaudid is gi\ en hj podermalic2U> M hour pnor to the intrarectal 
adrmnistration of the c\ipal soluble solution, which is prepared accord- 
ing to the abo\ e dosage scheme The requirM amount of c\npal soluble 
IS dissoKed in 30 cubic centimeters of distilled water and instilled into 
the rectum about so minutes before operation 

The average vanation in blood pressure nas a 
drop to the extent of lo to 30 imllimeters of mer- 
cury In several cases the pressure was unaffected, 
while in 2 instances there was a slight increase fol- 
lo^ylng the completion of the surgical procedure 
Relaxation was generally good and was com- 
parable to that obtained mth spinal anesthesia 
The respirator}- rate showed little deviation from 
the normal except in two instances, in which it 
dropped as low as 10 per minute A postoperative 
sleep closely resembhng the normal was observ-ed 
to last from yi to 6 hours. 

In 2 instances there was a c\-anosis of mild 
degree which cleared up rapidlj- following the 
administration of carbon dioxide and oxj-gen 
One patient was a female, 82 years of age, with a 
fractured femur and a co-existing myocarditis, to 
whom we administered 1/20 grain dilaudid and 
2 grams e\upal soluble A reduction was accom- 
plished under this medication without the usual 
supplemental anesthesia. The other patient vho 
showed signs of cj-anosis was a 31 year old in- 
dividual with a massive fibroid uteri, to whom 
i }4 grains of nembutal was given 8 hours prior to 
the administration of 2 grams of e\-ipal soluble, 
supplemented with eth5-lene 

Two deaths occurred in the series, one being a 
patient with a suppurative appendicitis who died 
on the ninth postoperative day from a pulmonarx- 
embolus The other indii-idual, who was trans- 
fused subsequent to a prostatectomj', expired fol- 
lowing an anuria of 7 daj's’ duration caused by 
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the occlusion of the tubules with acid hematm 
and hemoglobin Obviously, neither of these 
fatalities could be directly attributed to the 
anesthetic 

SUSIil-VRY 

1 Basal anesthesia is a rational procedure 
based upon well established prmaples 

2 Evipal soluble intrarectallj m the proper 
dosage gives consistently good results as a b^al 
anesthetic when all influencing factors are con 
cerned 

3 The use of evipal soluble according to the 
method descnbed herein allajs the apprehension 
and fear of anesthesia and predisposes to a much 
better postoperative course 

4 Fre anesthetic medication with evipal solu 
ble bj rectum markedly reduces the normally 
required volume of supplemental anesthesia by at 
least 5© per cent 

5 When used in selective doses, the mtrarectal 


administration of e\ ipal soluble produces a mmi 
mal effect upon the respirator) rale, pul>e blood 
pressure, and bod) temperature 
6 The results obtained justif) its use since it 
IS of distinct aid to the surgeon and anesthetist 
and contributes to the well being of the patient 
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PILONIDAL CYSTS 

STEPHEN A. ZIEMAN, M A., M D , Chicago, Illinois 


P ILONIDAL cysts are by no means rare 
In a general hospital, this afiection may 
run as high as i 2 per cent of the total ad- 
missions (4, 6) Of the 2,515 new surgical 
cases admitted to the Rush Medical College Dis- 
pensarj' during the past ii months, 6 cases of 
pilonidal cysts were found In the author’s series 
of 3 j^ears’ duration, 10 patients have been treated; 

6 were men and 4 were women Rogers (22) at 
the ^Massachusetts General Hospital compiled an 
8 j-ear summaiy of 119 cases, 94 of which were 
mMes. This high preponderance of males is like- 
^vlse substantiated in the hterature, where 75 per 
cent of the occurrences have been reported in 
men (20). 

The condition appears to be an affection found 
principally in stout, well nourished, hair^' indi- 
nduals between the ages of puberty and the late 
thirties. The youngest patient treated by me was 
17 years, while the oldest was 35 All these pa- 
tients fitted in perfectl}' with this general de- 
scription of physical well-being 
Pilonidal cysts may be defined as a congenital 
anomaly of the sacrococcygeal midhne area, 
characterized by a dimphng pinhole deformity, 
and apparently unnoticed unless inflamed or dis- 
charging an offensive material. The lesion con- 
sists of a cyst or sinus tract lined with stratified 
squamous epithehum and frequently containmg 
hair. The findmg of hair may be considered 
pathognomonic (i). There has ansen, conse- 
quently, the various terms associated with this 
disease, such as pilous cyst, sacrococc3’'geal cj'st, 
fistula or dermoid, coccjgeal cysts, or the present 
title, pilonidal cyst, a nest of hair The cases I 
am reporting answ'er the descnption of these 
terms, 3 of which, however, contained no hair 
The remainder all had definite sinus tracts, while 
one presented a large abscess with cyst formarion 
In spite of the position of these fistulas, none has 
ever been reported to have definite coimection 
with the rectum. They have been manj' bmes, 
unfortunately, wrongly diagnosed as rectal fistulas, 
anal fistulas, ischiorectal abscesses, and the hke. 

Numerous theories have been proposed in ex- 
planation of the etiology and pathology of pilonidal 
cj'sts The general finding of hair led to the sug- 
gestion that the condition arose from inversion of 
hair folhcles diverted from their normal direction 


bj’ some e.xtemal cause This ectodermal invag- 
ination with arborization (Fig. la) has found a 
number of recent adherents (28, 9). The second 
theorj^ has as its principal tenet the anomaly of 
imperfect union of the two halves of the bodv', 
thus forming anj’where from a completely cut- 
off, rolled-over, hollow tube of ectoderm Ij-ing 
subcutaneouslv' (Fig ib and c) to almost an entire 
lack of fusion (14, 2) Third, some (15, 19) con- 
sidered the condition consequent to an over- 
growth of skin during the formation of the nates. 
It has been suggested that overgrowth of the 
mesoblast between skin and bone produced an 
exaggerated dimple. This dimple might lead to 
a cyst formation by closure at its mouth; or sinus 
formation, because of attachment and elongation 
encountered in the rapid growth of bone as com- 
pared with skin. Thus the cystic walls might be 
pulled forward and caudally into a sinus tract. 

Lastlj’, the neural theory’ considers the cy'st 
formation as an anlage of the development of the 
neural canal This was one of the earhest theories 
proposed, and, with modifications, has many 
sponsors (5, 27, 16, 10). Just posterior to the 
primitive groove, the ectoderm thickens, forming 
the two neural folds These folds meet in the mid- 
line progressing forward and backward As they 
reach the most posterior pomt, they cone out- 
wardly’, producing a broad wide opening for the 
neural groove. Normally’, the neural groove closes 
tightly at the end of the sixth month In some 
few cases, however, it remains more or less patent, 
and there result malformations such as spina 
bifida occulta (26, 25) (Fig 2), externa, and the 
like In as far as the area is adjacent and adher- 
ent to the bony structure of the body, the forma- 
tion of a sinus tract can readily’ be understood, 
the bony parts growing more rapidly’ than the 
skin, and if there is attachment to either, the 
ectodermal rests become stretched into a sinus 
tract. 

As the neural folds coalesce in this region and 
pinch off from the ov’erlying ectoderm to form 
the neural cord and canal, ectoderm (Fig. 3) may 
remain behind, and ev'en a completely well 
formed continuous sinus tract. This tract may be 
closed at one or both ends Consequently, there 
results a simple isolated cyst, a sinus closed at 
one end, or one opened at either end, or one even 
communicating with the spinal canM. A case of 
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™ ' sueg'slion for the present related bj the patient ttbere there 11, abseen 

paper Moreov er there has been recntded nraral fonnation, the diagnosis oflers some dillcein 
bads in some of the patiologicnl speamens (ri). Then the condition may be confused tnth the dil 
while memugius onginating from an inlecled ferentiatmg diseases associated with tenreclal 
n'S, 1 a "P.;"? V “<■ patholog; By uaj of iHustrauon, 1 «iih to le 

Rip/ei and Thompson H eeder Las observed port a case demonstrating the point m ouestion 
spinal fluid to escape during the excision of a o r i 

cystic tract » young mm aged 31 years, compUmed of »nin 

Sublecltvely pilonidal cjsts ate without rjmp 

toms unless iniection sets in with the usual sequel® and irnUtion The patient athletically active felt inn 
of inflammation There is then sweUing, pain handicapped and thought by shavwg he could keep 
over the coccyrtvith or without abscessformauon '‘“i* and vornsome There shortly * 

atound the midhne n, near erlher bnttok A dis. 

Charge may be present consisting of sebaceous forcmgluintosffltjnfdjfajaiteatjorj. Thtdiagnosisol* 
matenal and epithelial d^bns This sometimes tectaldstulawithabscessfoitnationresultedinaDincision 
irritates and produces a pninlis On the other operauon The patient unproved tewpo- 

u-vnj wiT,. 4 j » ' raolv but sooR o *9 f ofced tt> undefgo a repested wcisioa 

hand, what patient considers a pimple or an operation with enually had endrelulw Dramarecon 
infected blacLnead la the usual nrst symptom to tiouedoverapenodoijyearamdviaspresentwbenthe 
direct his attention to these parts \Vh> these WUent came under my care The gross pathology re- 
complaints, honcror, should only manifest them “n>M«lv.iyctely.mw&»l. .Bd»n«c«wn 

,asi. iL -.rfaiw w...v<^.4.. .4 t V. two trsi adyisM On theopCfattDgtjWe hoKCier sJier 

selves after puberty is a matter of speculation Oieu>;ecUonofDethjlene blue hydrogen perondewluiiim 
borne (7J maintain trauma responsible If we wio the old operative wound no communiaiion of tie 
restrict trauma to accidental injury, theo it i»not recul maeo<a couW he seen DihStfvnel 

the etiology of pilonidal cysts But in the light to me median raphe end ae«« to the opposite udetbral 
ofabuse created by pressure, forceful sitting down tmcb(Fig 4) A»tbe fistula crossed the miilme enoff 
and the many similar acts done unnoticed during **» directed postenorly into a Urge eysue iie 
Ihe day, along with the .mtation occasioned by 

the presence of encapsulated hair, then most nf ,oost snterwr end termmairt in between the ucro- 
likely trauma is the principal exciting cause coccygeal articulauon Diurueulauon of the joint r^ 
As to Pdf/w/dfl, pilonidal cysts are formed of vealedthatlheliningeflhecyetwMindjrtettomBiww 
fanned squamons epilhehum lining .he 9,. or ^0™ 

Sinus If a sinus tract IS present the epithelium whichwereebmpedoffMbgbaspossible hgaled etnsed 
branches thusproduringanarbonaation Thesesj and allowed to retract wnardly The coccyx being w 
nuses may be single with one external opening or I'ased ihe penfascial rent was dosed 
many, or the sinus may e«end nnilateially, bi 

laterally, up into the groin (3) or down into the TlepatientbasitdarproximateJ/g jyeara /feedom/rom 
leg Inwardly the sinus may communicate with Symptoim and objectively no evidence of recurrence 
the prevertebral fascia, extend directly through 

and into the vertebral canal, even berome con treatue 

linuouswith the periosteum, thedural hnings(i8), There is considerable discusaion regarding tbe 
or arachnoid treatment of pilonidal cysts Summanly, the 

Besides sweat glands, hair follides, and hair in many methods may be condensed to i, prmiay 
the cyst, neural buds (li) with end of nerve tissue closure with suture (8) after exasion of tract 
have Been reported, and observed la pathological *, flap transplantation (Lahey method, 13). 3 i 
sections Assuredly these latter findings «peaL excision with or lulhout the use of the “uie^ 
m favor of a neurogenic origin Never has any kmfe (23) and packing A recent article W 
commumcation disclosed a connection of the tissue sponsor, the primary suture methw, ""le 
tracts with the rectum, nor has any endodermaJ another (24) leads one to bebeve that tbi> ^rt 01 
tissue been observed in their makeup The usual operation may be performed under the ordinal 
laboratory Ussue report reveals the present of condiUons of office practice In the light of me 
such tissue structures as skin, subcutaneous above case report it is difficult to conceive ho« 
fibrous tissue and muscle, all demonstrating the one can consider the treatment of pilonida cyst a 
fhancteristic findings of chrome inflammation routme office procedure No one can predict ine 
The dusHosK of pilonidal cyst IS viswOIy nuide extent, direction or involvement 0/ adpreni 
from de«cripUon of the affection and symptoms structures of these sinus tracts, and con< 
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Fig I a, Ectodermal in', agination and sinus tract 
formation mth arlxinzation b, Defect formed by imper- 
fect union of the tn 0 haU es of the body c, The tn o haK es 
of the body perfectlj fused, ^ihile the toll of ectoderm, as 
in b, IS cut off, Ijing subcutaneously as a hollo« tube or 
sinus tract 

quently, it appears to be as rash to perform an 
excision of a pUonidal sinus in the office as it is to 
resort to an equally dangerous practice of injecting 
tvith sclerosing material Surgeons are unanimous 
in claiming that primarj' closure never should be 
done in recurrent cases, nor in the presence of 
apparent inflammation Under these conditions, 
there is no election, excision and packing is the 
operation of choice. However, it is my belief 
that careful dissection can be done only under a 
general anesthetic with preparation commensu- 
rate with the uncertainty apparent in the handling 
of this tj-pe of case 

Excision with the cauter}' knife and cauteriza- 
tion of the epithelial sinus tract are likewise 
fraught with several dangers, not the least of 
which is the collection of serum that follows a 
burn Primarj- closure, consequenth", under these 
conditions appears contra-indicated 

Finally, the method of excision 'mth open pack 
and permitting granulation from below is time 
tried, and, in our hands, 100 per cent effective 
The ob3ection of long debihtation following such 
operation with protracted stay in the hospital 



caxiaL.! 

Fig 2 The neural folds in the process of fusing .Arrest- 
ment in an> stage may produce abnormalities, as spina 
bifida 

and subsequent dressings is not substantiated in 
fact, nor is the criticism of a resulting large tender 
scar The average days in the hospital for the 
■writer’s series of cases have been 2, while the 


Ne-aml folds 



Fig 3 Xeural folds in process of producmg canal and 
cord a, Cross-section of earlj stage b. Partial fusion of 
the tw o folds of ectoderm c. Cord completed. Retraction 
of cord from o\erljTng ectoderm, with ectodermal islets 
pinched off and lying subectodeimally 
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Fig 4 Illustr^don ofan onusust sinus tract found at operation a Tract witb 
CN’stic portion completely dissected b Ligation of proximal portion of sinus tract at 
Its exit through sacrococcygeal aruculation c \ppearance of tield after excision of tract 


subsequent period of dressing has extended irom 
6 to I a weeks a fatorable companson with the 
other methods Nor is the patient restrjcied from 
work longer than i tieek An interesting obsert a 
tion IS that wide excision in this repion is as<so 
dated with very little pain or discomfort But 
even if there were as much pain as one might 
believe, the exlremelj low recurrence should 
offset any of the above objections Success is 
judged b> the ultimate criterion of recurrent* 
assuredlj , then, the last method is by far the one 
of choice 

Operalne procedure The procedure followed by 
the author in pilonidal ost excision consists in 
the administration of a gas anesthetic while the 
patient is flat on his stomach The usual sterile 
preparation of the operative field having been 


comp/eted infection of methylene blue hydrog^” 
|iero\ide into the sinus opening is done Weprefer 
hvdrogon peroxide to ethereal mixtures, or simple 
water m as far as the ethereal nu-Xlures are lat 
solvents and mav lead to spurious tract excuf 
sions, while the plain water has very Iittfe pene 
tration power Wide excision of approximately 
2 inches on each side of the midline is then dow 
and ligation of the bleeding points accomphshed 
bvdoubfeNu opiamcatgut Occasionally curette 
ment of the presacral fascia is requirw Wdh 
this sacntice of tissue onei>nat Mel) fooverl»k 
a remnant of cpithelnl structure On the other 
hand wide excision gn es us a large area for com 
plete inspection On one occasion m spite of such 
wide excision, the knife dissected a small remnant 
of sinus tract extending upward toward the small 
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of the back. Assuredly this extension would have 
been missed had not such a radical excision been 
performed. An iodoform pack is allowed to re- 
main in the defect for a period of 24 hours There- 
after, simple vaseline gauze and mercurochrome 
constitute the biweekly dressings. .\t each dress- 
ing, the small bands of adhesions across the mid- 
line are ruthlessly destroyed, and the nound per- 
mitted to granulate, filling in from below only 

SUilXLUlY 

Herein is presented a perspective of the litera- 
ture on pilonidal ci’sts, including a summarx of 
the more tenable theories as to etiology 

The pathology' and diagnosis are discussed, as 
likewise a reidew of the methods employed in 
treating the condition. 

The author finally describes a rare case of pilo- 
nidal cyst with sinus tract in direct communica- 
tion with the linings of the sacral vertebral canal 
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THROMBOPIlLEBniS OF VARICOSE VEINS 

EDWARD A EDWARDS MD Boston Mas achusetts 


T rlROMBOPHLEHITIS is a common 5 The fact that operative procedures on th 
condition occurring at some lime in the vein including even curettage do not result in 
course ol about one half of all patients sepsi-,, 

Viith varicose V cins It is a trouble^me 6 The presence of thrombogenic factors other 
usually painful, rarely a fatal condition This than infection, m varicose veins which could b\ 
paper will attempt to show that in spite of the ihemsclvcs produce a primary thrombosis, and to 
customarv cautiou attitude which exists among which the phlebitis could be secondary 
most physicians active treatment of the under Thi> latter point has not been sufiicientl) 
King cause, namely the varices gives quick relief developed, but several factors have been estaV 
and 15 not dangerous libhed They may be grouped into three classvS 

Warnings against active treatment of the slowing of the blood stream physical and chem 
varices and the phlebitis are directed mainly ical changes of the blood changes m the vessel 
against tht uses ol sclciosing injections or opera lining 

tion during the presence of an active phlebitis Slmtutg of the blood slream This has hern 
is, 16 4, 87, 35, 85 18) Several of the writers shown by the work of Virchow and latterlv by 
go 80 far as to prohibit injections until 6 months Aschoff to be the most important '•mglc factor in 
12 months, or even 8 years have elapsed after the producing a thrombosis It can hardly be doubted 
acute attack that the flow is indeed sluggish in the large sac 

which constitute varicose veins Th» has 

® ° been demonstrated to the author 8 satisfaction bv 

One gathers from the quoted wriimg* that the the visualization of the venous blood in perform 
avoidance of active treatment is based upon the ing vasography MePheeters, using this method 
presence of bacteria m the phlebitic veins The has published excellent demonstrations of this 
proposition however, that bacteria are present «ame fact (22) In hu plates mav be seen small 
within the thrombus or the inflamed vein while mas cs of injected hpiodol floating around wilhm 
tacitly accepted has not yet been proved the varices with almost no progressive movemeot 

At the outset, the author should like to state The tortuous course of the varices and the 
that clinically the acute inflammation of phle presence of outpocketings furthermore produce 
bitis resembles that of infectvous processes And It whorts w the circulating blood Whorb have 
mav be that future work will demonstnte micro been shown to facilitate the deposition of plate 
organisms respon ible for this process At the lets which start the lhrombo5is (i) 
present time however, all the available facts PhMical ond chemical cliiiti^ts 0/ fhe blood The 
point to the absence of pathogenic bacteria This cvanosisof a vancosed extremity isagoodmdica 
thesis has been more fully developed elsewhere tion of the diminished oxygenation, and ileTakats 
(8) Briefly the evidence against the presence of and other, (6) indeeii found the carbon diovide 
bactenaare aintcnt of the blood in varices to be increased 

i The inability to find them by stain or cul above that of the arm veins This anoxemia w 
lure produced first by the stagnation of the blood and 

3 The fact that lung infarcts which follow secondly bv the fact that m severe varices the 
embolism from this source do not go on to abscess blood tuns downward m the saphenous from the 

formation femoralvein It is thus so to«peak supervenated 

I The usual absence of acute mil immatory blood An increase in carbon dioxide content is 
exudate in the wall of the involved vein or in the said to enable blood to clot more easily perhaps 


regional lymph nodes 

4 The non involvement of surrounding tissue 


bv increasing its calcium content 
The viscosity and protein content of the con 


c«epl in the unusual tom ol ulceiatmg pHe lainri htol la also increased An 


Luis of the foot described below 

Trom the Penartments of SurRerv Tul 
S hool end the U yton C >'y "o ' 
grant Irom the tharllon fund 


ovv vnsco itj allows easier agglutination of ceDu ar 

elements The increase m protein is not whollv 
Tuft i allege mere blond concentration as Us rue is prt^ 

119 iaiy«»-« y« poriionatelv higher than the concentration and 
236 



237 
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I'lg 1 Pylephlebitis, a septic phlebitis Section of a 
branch of the portal \ein in the h\er N'ote the intense 
acute inflammation the wall of the \ein being disrupted 
by polymorphonuclear leucocytes Classes of bacteria are 
frequent Eosin and methylene-blue stain X iSo (Cour- 
tesy of -Vm Heart J ) 

the three constituent proteins, albumin, globulin, 
and fibrinogen, are not always in consistent 
ratio (28) Since intravascular clotting has been 
produced by injections oi proteins (29), this in- 
crease in proteins may predispose to thrombosis 
in the vances 

The sedimentation rate in venous stasis is in- 
creased, probably due to the increase in fibrinogen 
and globulin (17, 28) This increased capability 
oi the red cells to settle down would increase the 
chances for the production of propagated thrombi. 

Changes in the vessel hmng These are of two 
kinds, functional and organic The functional 
refer to poor nutntion of the venous endothelium 
and this is occasioned by dimmished oxygenation 
of the tissues DeTakats and others (6) have 
demonstrated this poor oxj-genation in shomng 
first that the blood which actually bathes the 
endothelium within the vein is poorer than usual 
in oxygen content, and secondly that the arteri- 
olar circulation of the limb, as measured by 
the histamine reacUon, is somewhat diminished 
The organic changes in varicose veins are 
numerous, but it is probably far-fetched to ascribe 
any thrombogenic influence to any but the 

ancf^e \ein'« mav gue ri-e to a dimmishetl arteriolar tlor- in two 
^^>5 The reliux clown the saphenous increases the pressure within it 
This pressure has been measured b> se\ eral ob5^r\ ers and ha« been tound, 
under seNere strain, to approach artenal pressure The presstire is not 
onb imj^rted to the \ances, but, continuing through the lenules it 
exerts a bacR pressure on the capillaries, which ma> equal the arteriolar 
pressure 

The second mechanism for the diminuhed artenolar flowjs to be found 
m the sjmpatnelic ner\e irritation and consequent arterto«pasm ^hich 
tense \'arices ma\ engender (a) 



Fig 2 Phlebitis of a \ancose Xote the absence 

of inflammatory reaction N'o bactena could be found 
Hematot>-lin and eosin stain XiSo (Courtesy of \m. 
Heart J ) 

intimal pathologj'. Here are found changes 
similar to those well recognized as causing throm- 
bosis in arteries, namely intimal probferation, 
vacuolization of the endothelium, and tearing and 
disappearance of portions of the endothelium. 
These changes are being im estigated further and 
will be described in detail in a later commumca- 
tion 

To these remarks concerning the background 
of thrombophlebitis in varicose veins may be 
added a mention of two incidents which may pro- 
duce a thrombosis in any vessel but which are 
vert’ common as precipitating causes of throm- 
bophlebitis in varicose veins The most common 
one is trauma The injuiy does not have to be a 
severe one, indeed, it is frequently' an accidental 
kick of a child, or a mere bumping into an article 
of furniture. The second incident is the submis- 
sion of the patient to the enforced bed rest, 
dehydration, etc , occasioned by childbirth, opera- 
tion, or acute febrile disease. 

CUXIC.XL coxmsE^ 

The thrombophlebitis may start spontaneously 
or be precipitated by one of the incidents men- 
tioned. It may be acute or chronic. The acute 
\-arieties give rise to greatly inflamed, tender, 
hard masses, somewhat wider than the underlying 
inflamed and thrombotic varices. The phlebitic 
process may stay localized to the original segment 
of X ein and may subside in from 10 to 30 days or. 

-Nowhere mthii.pape’' ts the expression "thronbopnlebitrs t^etiior 

the poitinjection reaction m \eins 



THROMBOPHLEBITIS OF VARICOSE VEINS 

EDWARD FD\\-\RD«; MD Boston Massachusetts 

T hrombophlebitis) a common 5 The fact that operative procedures on tk 

condition occurring at 'lome Umft in the \em, including e\en curettage, do not result in 
course of about one half of all Ralients sepsis 

with v aricose \eins It is a troublesome 6 The presence of thrombogenic factors, other 
usually painful, rarely a fatal condition This than infection, in varicose veins which could b) 
paper will attempt to show that in spite of the them'selves produce a primary thrombosis and to 
cubtonury cautious attitude which exists among which the phlebitis could bp secondarv 
moat physicians active treatment of the under Thib latter point h3s not been sufficienth 

King cause, namelj tht varices, gives quick relief developed but several factors have been fbUb 

and 15 not dangerous lished fhey ma> be grouped into three cU 'jCS 

Warnings against active treatment of the slowing of the blood stream phjsicaf and chem 
Vances and the phlebitis are directed mamlv ical changes of the blood, changes in the ve'.sel 
against the use of sclerosing iniections or opera lining 

tion during the presence of an active phlebitis Sl<mtn% of the bhoJ stream Thtv has been 
(S 4 . * 7 > 3 S» *S tJ) Several of the writers shown by the work of Virchow and lalterl) b> 
go so far as to prohibit injections until 6 months, Aschoff to be the mo>t important single factor t" 
Z3 months, or even s years have elapsed after the producing a ibrombosis I lean hardly be doubted 
acute attack that the flow is indeed sluggish in the large sir 

cules which constitute varicose veins 'tin* his 
EiiOLoci demonitrated to the author i satisfaction bv 

One gathers from the quoted writings that the the visualization of the v enous blood in perfom 
avoidance of active treatment is based upon the ing v a«ograph> MePhreters, using this methw 
presence of baciena in the phlebitic veins The has pubbshed evcellent demonstrations ot tr -i 
pronosition however that bacteria are present same fact (za) In his plates mav be seen 
wiimn the thrombus or the inflamed vein while masses of injected lipiodol floating around within 
tacitlv accepted, has not jetbeen proved the varices with almost no progres iv e mov 

At the outset the author should like to state The tortuous course of the varires and the 
that clmicalU the acute inflammation of phlc presence of outpocketmgs iurthermore p 

bitis resembles that of infectious processes and It whorls m the circulating blood WhorU have 
ttiav be that future work will demonstrate micro been shown to facilitate the depo'ition of pht* 
organisms responsiblt for this process At the lets which start the thrombosis (ij 
pre ent time, however all the available facts Pti\sical anri chemical cha»r,es of the Hooii 
point to the absence of pathogenic bacteria This cyanosis of a varicosed extremity i«agood mdicn 
thesis has been more fully developed elsewhere lion of the diminished oxygenation andefeTaCaJj 
(8) Briefly the evidence against the presence of and others (6) indeed found the carbon dioxi'K 
‘rnare content of the blood m varices to be increascu 

above that of the arm veins This anoxemia is 
produced first by the btxgnation of the blood acu 
'econdlv bv the fact that m severe varices the 
blood runs downward m the saphenous from thf 
(emoralvein Iiislhus ao to speak, supenenateU 
blood \n increase in tarbon dioxide content i 
aid to enable blood to clot more easily perfiap 
bv increasing its caliium content 

4 The non involvement oi surcounumg w®uc The vi^osity and protein content of 
exccnl in the unusual form of ulcerating pMe tamed filood is also increased An 'nerrt f 

1..,..^ -^rlhefoot described below viscosilv al^ws ca ,cr agglutination "f 

elements The increase in protein is not wnoiiv 
n«partmenis of "SurKco Tufis t oUtse »i dye to mere blood Concentration as its rise is proj 
;hwa’»ndihe KiKimCU) Th » (ulywata bj a porlionately higher than the concentration 


bacteria, are 

1 The inability to find them by stain or cul 
lure 

2 The fact that lung infarcts which follow 
embolism from this source do not go on to abscess 
formation 

3 The usual absence of acute in/lammalon 
exudate in the w all of the mv oh ed v em or m the 
regional ly mph nodes 

The non involvement of surrounding tissue 


grant from ibe CharlWn Fun i 
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Fig 5 The vahe in “sclerosing phlebitis ” Compare 
this with the normal \al\e of the same magnification m 
Figure 6 The normal cusp is thin and long, only a quarter 
of it bemg visible in this view It projects ptovimaUy, and 
as it does so it forms the internal boundary of the smns 
In this situation, tHs thm flevible salve is ready and 
efficient in prei enting back-flow The phlebitic vah e sinus 
has become filled with fibroblastic tissue. This same mate- 
rial has greatly thickened the proximal half of the cusp 
hlost important of all, the mflammatoiy tissue on the 
distal side of the cusp has pulled it dow n and anchored it 
to the vem wall m this reversed position The vahe is 
therefore stenotic and regurgitant to such an extent that 
the \ em is practically \ ah eless The \ em w all itself show s 
a fibrosis There is no e%ndence of any thrombosis Xo 
bacteria were found in seieral sections Verhoefl’s elastic 
tissue and Van Gieson’s stains X25 

being considerably narrower than the saphenous, 
again oSer an eSective mechanical obstruction 
With the patient in bed, the blood no longer 
flows distally in the saphenous but rather in the 
normal direction toward the femoral vein. Under 
these circumstances, the thrombus may break off 
and be carried proximally into the femoral and 
so to the heart Furthermore, with bed rest a 
propagation of the thrombus is accelerated, espe- 
cially, as has been noted, into the deep veins of 
the leg or thigh Most pulmonary^ emboli from 
varicose veins anse from these propagated clots, 
rather than from the thrombus in the saphenous 
or Its tnbutaries 

As already' noted, pulmonary infarcts resulting 
from these emboli do not give rise to pulmonary 
abscesses Locally', the thrombophlebitis seems 
just as bland (Figs. 1,2). Suppuration has been 
said to occur but rarely. In actual practice, I 
have not seen a single instance. OccasionaUy, 
the thrombus is not entirely organized but rather 


OF VARICOSE VEINS 



Fig 6 The normal x enous valve (saphenous % ein) Only- 
part of one cusp is shown. Verhoeff’s elastic tissue and 
Van Gieson’s stains X25 

undergoes a softening. Thus, anywhere from 
the third to the seventh week, when the inflam- 



Fik 7 Growth of hair along a phlebitic vein The 
patient, A J , w as a 46-year old w Oman, referred by Dr 
Florence Clothier, of Boston Fourteen years previously, 
after a cesarean operation, she de\ eloped a left iliac phle- 
bitis Large varicose \ems followed, which were treated 
elsew here by ligation in 1954. Due to large mcompetent 
perforators, the hugely dilated xances persisted. In the 
summer of 1936 a x-ery acute phlebitis was set off in them 
by a bruise This w as f oUoxx ed m 2 months by the grow th 
of hair The phlebitis was finally rehexed by' a section of 
the perforators performed during the actixe process 
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Tiff ^ VlcerjtmgpbhbUit secliM fi! Ike prr vicers 
tivr lesion A vtm show mg thrombophlebitiioccupitsmo't 
ot the section There is a minimum of resction in the wn 
»aU and in the surrounding tissue A few clumps «l 
chronic inflammatory cells are present includia* isscni- 
.. - - phages laden unth blood pigment The skin over tbettio 

ihich were elsewhere shows Joss of its papilte ancl an increased dcsiuamaticD 
tOdS The legs were Im No bactena were found by stain or culture Verhoeri 


1 ig j Ulceraling phUIntis rtclow the iitenJ mal 
ieolus 13 a shillon ulcer while on the dorsum of the foot 
are sesera! pigmented areas overlying small phlebilic 
veins These lesions precede the ulceration 
This patient (11 \| ) « as a 4i year old man who in toio 
after a pneumonia suffered a phlebitis of both iliac veins 
lie then developed varicose ' ‘ ‘ 

treated by saphenous ligation ... . 

proved but he continued to have attacks of ulcerating elastic tissue and Van Cieson s stains X40 
nhkbitisof the feet eaeh winter The patient did nor have Tbepalient(f D Boston Oty IfosplaJ No 
diabetes or syphilis A culture of the ulcer showed anie asy year old man who had sulTered from ponlaneouivan 

robic staphylococci He was treated with a vaccine of the cose veins end ulcers complicate by severe diabetes sad 
erginisms and a variety of dressings Improvement was tnhntis Tie ufcerswefesucccssfullyhcaledb/upheMiit 
slow hut steady and healing finally look place ligation m 10J3 Later the veins of the ri'-ht leg recurred 

untilatebgalionu as performed in lOjS to section tributanes 
as frequentlj happens, the inflammation does not Si****!®**® «>»ehhadbetnoverlookedatihefirstoMrsWB 
,vhol!> disappear bal Imgar, on, » that .ho "J” 

process becomes trul^- chronic lasting from ««\ Kih feet appevring JAe seen m Tigure 3 BcMath 

cral months to a few jears On the other hand, them could be felt the thm hard cords of a pWibitisOae 

the chronic process maj start as such and in these *“*'• the nghi f®®* 

mitances one ma> find a .too phlebiu» with only ItTf* iTffi SS'titeL.Virf W 

a panctal thrombus or even no thrombus at all means ©ftotsovks and amcperotife past* 

Both the acute and chronic processes are prone to 
recur, and acute flare ups m the course of chronic 

phlebitis are common — 

While the thrombophlebitis maj staj localued, parts of the perforators ma> show onI> a panefal 
U usually progresses and it is not at al! uncommon thrombosis or the complete process maj progre'5 
to find an additional :o or 13 inches of vein in into the perforators Further extension into the 

vohed in 24 hours The easiest path of the deep veins of the leg or thigh is facilitated b\ the 

process seems to be in the sj stem of surface veins patient being bed ridden but is possible even 11 
Thus the phlebitis commonl> extends upward to the patient is up and about 
involve the entire length of the saphenous, and Pulmonary embolism from a vancose throm 
Iransverseij, to snyohe its tnbut:incs Furtber bcpblebiPs does occasio/?aW> occur and may hav® 
extension involves the femoral vein bj way of the a fatal outcome It happens rarely, and perhaps 
saphenofemoral junction, or the deep veins of the not at all if the patient remains ambulat^ 
leg or thigh by way of the perforating veins This may be explained by one of two facts Toe 
(‘perforators”) Ordinarily the thrombus ends firstisthat in illsevere varices tbereisanatomiral 
sharply at the junction, seemmgl) because there oral least functional valve loss and a consequent 

IS such an active flow of blood m the femoral downward reflux of blood in the saphenous i* 
If the patient is bed ridden, however as after the patient ii> erect, the thrombus cannot escape 
ooeration or childbirth, there is a good chance for b> way of the saphenofemoral junction but is 
direct extension to the femoral and I have seen rather jammed downward in the leg Here it can 
«everal such cases of femoral thromboses escape only by way of the perforators {9). ’Macn 


The extension through the perforators is much 
more common If the patient is active the deeper 
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Fig 5 The \ ah e m "sclerosing phlebitis ” Compare 
this w-iUi the normal v-alve of the same magnification in 
Figure 6 The normal cusp is thin and long, only a quarter 
of It being \ isible m this view It projects pro'omally, and 
as it does so it forms the mtemal boundarj' of the smus 
In thig situation, tlus thin flexible xahe is ready and 
efflaent in prei entmg back-flow The phlebibc \ ah e sinus 
has become filled \i ith fibroblastic tissue This same mate- 
rial has greatly thickened the proximal half of the cusp 
Jlost important of all, the inflammatoiy tissue on the 
distal side of the cusp has pulled it down and anchored it 
to the vein nail m this reversed position The \-alve is 
therefore stenotic and regurgitant to such an extent that 
the vem is practically i ah eless The \ ein n all itself show s 
a fibrosis There vs no evidence of any thrombosis No 
bacteria i\ ere found in several sections Verhoeff’s elastic 
tissue and Van Gieson's status X 25 

being considerably narrower than the saphenous, 
again offer an effective mechanical obstruction 
With the patient in bed, the blood no longer 
flows distally in the saphenous but rather in the 
normal direction toward the femoral vein. Under 
these circumstances, the thrombus may break off 
and be carried proximaUy into the femoral and 
so to the heart. Furthermore, with bed rest a 
propagation of the thrombus is accelerated, espe- 
cially, as has been noted, into the deep veins of 
the leg or thigh, lilost pulmonary emboli from 
vancose veins arise from these propagated clots, 
rather than from the thrombus in the saphenous 
or Its tnbutanes. 

As already noted, puhnonarj' infarcts resulting 
from these emboli do not give rise to pulmonarv 
abscesses Locally, the thrombophlebitis seems 
just as bland (Figs 1,2). Suppuration has been 
said to occur but rarely. In actual practice, I 
have not seen a single instance. OccasionaUy, 
the thrombus is not entirely organized but rather 



Fig 6 The normal venous \-al\e (saphenous lem) Only 
part of one cusp is shown Verhoeff’s elastic tissue and 
Van Gieson’s stains X 25. 

undergoes a softening. Thus, anj-where from 
the third to the seventh week, when the inflara- 



Fig 7 Growth of hair along a phlebitic vein The 
patient, A J , w as a 46-year old v. Oman, referred by Dr 
Florence Clothier, of Boston Fourteen \eais previously 
after a cesarean operation, she dev eloped a left fliac phle- 
bitis Large vancose veins followed, which were treated 
elsewhere bj hgation m 1934 Due to large mcompetent 
perforators, the hugely dilated varices persisted In the 
summer of 1936 a verv- acute phlebitis vv as set oS m them 
bj' a bruise This w as follow ed m 2 months by the grow th 
of hair The phlebitis was finally reheved by a section of 
the perforators performed durmg the activ e process 
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'Wceralinif pfifebitii jecuon e/ttiepfeufcffi 
tiir ie«ion A » em showing ihrombophlrbitu ocnipifsooit 
oftlie<<ctwn TTiere ij » minimum dI rtarUOBin^v’J 

••*U *nd in the suftounding tis«iie A ff» duirp « 
chrniuc tndamrnateiy cells are present, isdudia sucn- 
phages Uden with blood pigaent The sba cier the «na 
sbow-s loss of lU papilla sRd tn tocrtasnS 
\o bactena "ere found by s‘ 


If culture Verboefs 


Fjff j UJfffajjn;r pMeMn Hrtott the Jjtenl maf 
Icoius IS a shallow ulcer while on the dorsum of the foot 
are seseral pigmented areas oserlpng small pdilebitic 
teins These leswns precede (he ulceralioD 
This patient (11 M ) wasa4j sear old man who u i^io 
after a pneumonia suffered a phlebitis of both iliac veins 
He (hen developed varicose veins whish were el^bere 
treated by saphenous lintion m igjs The legs wereim -i.i! 

proved but he continued to hav e attacks of uketaiing ela^ tusue and ^ an Cie«a s sUins. X 
pWebitwoftbefeeteachwinter The patient did not have Thepatient(J D Boston City Ho<piUl So 64 
diabetes Of s)phili8 A culture of the ulcer showed anae *4^ yearold mao whobad sufferedltwn pc-taoroui tan- 
robic taph>I<KOCci He was treale<t with a vaccine of the cose veins and ulcers, comphcalrd by seiere diabetw •« 
organisms and a variety of dressinn Improvement was artbntu. The ulcerswere successfully healed b> sspbcBom 
slow but stead) and besting finally took place ligatioii id spy) Laterthe veins of the 

unblareligation wasperformed m lOyS to sec^ tnbutanes 
as frequenth happens, the inflammation does not iD*^^®*** «hichhsdbeeDoverlooledaithefir«tcpwr*^ 
^^hollv diappear but hnetrs on, «> that ibo 

process becomes trul) chronic lasting from sev both feet appearing hie those seen in Figure 3 Bcacaii 

eral months to a few jears On the other hand tbero could toe felt the thm hard totd 

the chronic process mat start as such and in (hese ““i” 

m,la«aa o(a maj fmd a .rue phleb,.,, a„h on], „j‘' S'E 

a p,anetal thrombus or even no thrombus at all ineaos of iiot soaks aodameperonde paste 

Both the acute “ind chronic proccsvcs are prone to 

recur, and acute flare ups m the course of chronic The ettension through the perforators is much 
phlebitis are common motecommon If Ihepatienli active, tfved«per 

While the thrombophlebitis mav stay localized parts of the perforators miv «how only a panels' 
It usuallj progreesca and it is not at oU uncommon thrombo i» or the complete process tna> proTt^* 
to find an additional 10 or u inches of vein in into the perforators Further cttensiion into the 

voHed iiv •'4 hours The easiest path of the deep veins of the leg or thigh is facilitated bv the 

process seems to be in the svstem of surface veins patient being bed ridden but i> possib’e even 11 
Thus the phlebitis commonlv extends upward to the patient is up and about 
involve the entire length of the saphenous and Pulmonary embob m from a varicose thmm 
transverse!), to involve Us tributaries Further hophlebitis does occa^ionallv occur and maj have 
ecfen^ion involves the femoral vein by vray of the a btal ouKrome Jt happens rarely, and perhaps 
^phenofemoral junction, orlbedeepvnnsof the rmt at all if the patient remains ambulat^ 
Jeff or thigh by veay of the perforating veins This may be explained by one of two facts lue 
( perforators ) Ordinarily the thrombus ends fir^t is that in all sev ere varices there i»an3loin'« 
sharply at the junction seemingly becavise there or at least functional valve loss and a ronsequeni 

is such an active flow of blood m the femoral downward reSux of blood in the vaphenou “ 
If the patient lb bed ndden however as after the paUent is erect the thrombus cannot e^pe 
orieraCi^ or chiJdbJrlh there is a good chance for by wav of the saphenofemoial „ 

dnect extension to the femoral and I hav e seen rather jammed downvrard in the leg 
several such cases of femoral thromboses esape only by way of the perforators (9) which 
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The patient was a 36 jear old, umnarned aoman, re- 
ferred by Dr George Gorham of Roslmdale She had suf- 
fered for 20 years \nth a umversal, progressu e arthritis, so 
that all her jomts were stifiened and presented onlj a few 
degrees of motion She spent most of her time half reclin- 
ing m an easy chair .451(16 from the chronic arthritis there 
ha^ been no episodes suggesting phlebitis and no rheumaUc 
fei er 

In February, IQ33 an ulcer had appeared spontaneously 
on the medial aspect of the left leg, ]ust above the anUe, 
and in a few w eeks this w as follow ed by a second one a few 
inches lower The ulcers were never entirely healed, al- 
though 3 weeks’ bed rest in 1933 had resulted in their 
getting much smaller On resuming her usual restricted 
activity, the ulcers enlarged to their previous size The 
patient w as anxious to ha\ e the ulcers treated because thev- 
gav e her considerable pam 

Esaimnation disclosed a thm limb with almost complete 
ankylosis of hip, knee, ankle, and toes. On the medial 
aspect of the low er third of the limb w ere 2 ulcers, one 3 
centimeters the other 4 centimeters m diameter. Both 
w ere bluish wath dull granulations m their bases and with 
no underminmg of their edges There was moderate 
brown-black pigmentation above them The saphenous 
was made out as a hard cord m which a shght percussion 
impulse could be transmitted The Trendelenburg testvvas 
not tried Abov e the upper ulcer vv as a sof t area suggesting 
an underlymg dilated perforator Bactenological culture 
of the ulcer was done by Dr J B Hazard who reported 
‘ -Verobic culture — Bacillus proteus. Bacillus coli Anaero- 
bic (chopped meat) — In addition to gram-negative baciUi, 
contains a gram-positive coccus occurring in pairs and 
short chains, probably streptococcus” There was no 
sugar in the urme and the blood Hmton test was negativ e 
After 4 days of hot applications of chlorinated soda solu- 
tion the streptococci were absent and only staphylococci 
were present .At this time, September, 1936, a high hga- 
tion of the saphenous w as performed The vem w as small 
and adherent to the surrounding tissue It contamed a 
shrunken, thickened valve (Fig 5) Sue days after the 
ligation the ulcers were healed so that the section of the 
perforators, which had been thought necessary, was not 
performed The ulcers have remained healed to this date 

TEEATilEMT 

Varicose phlebitis has generally been treated in 
a conservative fashion. This has for the most 
part consisted of rest in bed and the appheation 
of ice packs. Such treatment is not satisfactory' 
The a.pplication of ice has a devitalizing effect on 
the tissues and promotes thrombosis The en- 
forced rest facilitates the propagation of the 
thrombosis and increases the chances for pul- 
monary embolism. It may take weeks or months 
of such rest before the process quiets down Foot 
drop and shortening of the tendo achillis may 
occur during this prolonged bed rest. Other 
trophic disorder, such as the growth of hair over 
the affected vein, are occasionally seen (Fig 7). 
This resembles the linear growth of hair observed 
by Louste and Lev'y-Franckel and by hIcPhee- 
ters (21). 

Finally', the long period of disability' necessary 
for this treatment is of no lasting benefit to the 


patient. The varices recanalize and sooner or 
later the phlebitis recurs. 

Fischer, in 1910, suggested that phlebitis of 
vancose veins be treated by the appheation of a 
tight bandage and walking. In 1929, Deutsch 
reported 600 cases, and in 1930 Jaeger reported 
100 cases, treated in this fashion w'lth no instances 
of pulmonary embolism This was a distinct ad- 
vance in the conservative treatment since it 
allowed the patient to stay at his w'ork, dimin- 
ished the extension of the phlebitis and the 
chances for embohsm 

Starting with Tavel in 1907, who used ligation 
followed by' phenol injections (33), there have 
been many' workers who have disregarded the 
numerous warnings against the injection of vari- 
cose veins in the presence of phlebitis (26, 20, 3,2). 
All have reported excellent results by' the injection 
treatment, in the delimitation of the phlebitic 
process and the subsidence of the inflammation. 
The injections have generally' been used along 
with the elastic bandage and walkmg. Such a 
regimen is a very good one in so far as the active 
process is concerned, but the closure of the veins 
produced by' the injection is hardly' of more lasting 
effect than that produced by' the phlebitis, and 
recanalization is the rule 
Surgical treatment has also been essayed with 
good results The ty'pe of operation has varied 
betw'een curettage of the thrombus, excision of the 
thrombotic veins, and ligation of the saphenous. 
Incision of the vein and curettage of the clot was 
reported by' Eisenklamm in 1929 He noted no 
untoward results The wounds did not become 
septic, and the inflammation subsided as soon as 
the clot was removed This observation makes 
more plausible the probability that no infection 
is present and that Ae inflammation is secondary 
to a primary thrombosis. This was again advised 
as one method of treatment by' !McPheeters in 
1931. Excision of the involved segment of vein 
w'as reported by' MouUin in 1904 as a simple and 
safe means of cutting short the course of the 
phlebitis Homans, in 1928, again reported this 
as the method of choice. 

Tavel in 1904 was apparently the first to advise 
bgation of the saphenous for its effect on healing 
the phlebitic process (34). It appears that later 
he definitely added postoperative mjecUon of 5 
per cent phenol to the treatment (33) In recent 
years deTakats (5) and MePheeters (20) have 
both recommended ligation when the saphenous 
is greatly widened Others have recommended 
ligation pnmarily to prevent embolism (32, 31), 
From the previous discussion it would seem that 
the prevention of embohsm is accompbshed mostly 



ASCLVDIVO SCLfXOSINC rHlEDITlS 
B> this expression I refer to a form which staru 
in the normal superficial veins of the lower limb 
Its onNet ma> not be traceable to any acute 
cpiyxle as an acute febrile disease or po topers 
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mation has quite well sub uled one or more areas, iheir varices \n itching pam is complained ol 
each Irom 2 to 4 inches m length become red earij, and examination shows an indurated inch 
iluctuant, but not particularly lender In a dxv or two of vein, with the shin pigmented and ad 
or two, these areas point and open spontaneously, herent to it In a few weeks the proce., may 
discharging a sterile grumous material Almost rcsolveormorcoftentheskmsloughsimmediateh 
immediately the local inflammation disappears over the vein to give rise to a shallow, punfal, 
and the tiny sinus is healed within a week and intractable ulcer (Figs 3 4) SecUon and 

\\^en a patient is seen with a firm thrombosis culture of the vein and skm in the pre ulcerous 
of the entire saphenous up to the fossa ovalis, the stage in 2 instances has disclosed no bacteria, 
question may arise as to whether this closure of Once formed the ulcer docs, of course, contain 
the vein will not give a spontaneous cure The bacteria Because of the anoxemia in the diseased 
answer is, unfortunately, in the negative I have limb, these are apt to be anaerobic streptococci 
never seen such a closure remain permanent and staphylococci The ulcer does not respond to 
Recanalization «ccms rather to take place faster the treatment of the varicts above but can be 
and more completely than elsewhere in the body , healed by local excision, by the use of local anti 
so that at the end of 2 or 3 months a good sirctl scptics (especially zme peroxide, ■’3) by the urf 
lumen is apparent The vanccs then always of vacanes or non specific protein therapy orb) 
recur after the resolution of the thrombotic veins local hvpcremia, as bv the iontophoresis of 
There is significance iti the fate of the venous mtcholyl (30) 
valves during the course of the phlebitis With 
Jesse Edwards I have previously shown that the 
organization and recanalization of a thrombus 
results m a destruction of the venous valve (10) 

\\e also found that an incomplete thrombosis 

such as occurs m the. upper end of the saphenous , 

or m the perforators, either destroys the valve or in estate The Tea.,on for including it in a discua- 
produces a stenosis and regurgitation sion of varicose phlebitis is thatitgivesnsetothe 

The valvular status of the ordinary vancosed «ame\alvuiannsufficienc> and then continues in 
extremity has been remarked on for about two thenowvalveless saphenous system Though tne 
centuries The most significant finding m any resultant veins are not dilated yet the hvdrsulics 
severely varico«ed extremity is a relative or ab of blood flow are disturbed m the same fashion 
solute insufliciency along the great saphenous as in any varicose veins and trophic disorders 
trunk and some of its tributaries Occasionallv including ulcer are even commoner 
one or more perforators may also be valveless The disorder usually starts at the anUe as a 
There are usuallv present, however, some nor chronic phlebitis of the superficial veins with or 
mally valved tributaries and normally vahed without thrombosis Quite commonly tl^ i’ 

perforators The additional destruction occa so bule disturbance that the patient may be un 

sioned by the phlebitis aflects whatever normal aware of the process until an ulcer has 
valves may still be present and throws the veins Or the patient may present him elf for a digntb 
into the class of fuU fledged v ances Espcaally tender leg with some edema of the dorsum of tw 
serious is the destruction of the valves of ihe foot and ankle, and symptoms of sym^tncti 
perforators as this will allow a reflux from the nerve irntation namely coldness and IomI swea 
deep to the surface veins This interferes with the mg (8) The process proceeds m s^erat 
normal return of blood flow, by the pumping to ascend m the saphenous and aKo to imoi 
action of the muscles and such a fimbprescntsan the perforators IVhen the active mflammaiwn 
even more serious impairment of the venous over the veins can be palpated as hard cor^ 
circulation than does the usual vancosed bmb which on pressure depress the overlying skin id 
a linear furrow The ankle is pigmented ana a 
ULCERATIVG PHLEBITIS ^ay be present with all the charactensUcs 

Bv this expression I refer to a chronic throm of a varicose ulcer Truly 'ancofd veins 
bophlebitis of the surface veins occurnng ofttnest be found the vessels seemingly being too loug 
on the dorsolateral aspect of the foot This is a to d^te , . . t u, « well lUus 

wry unusual location for varicose vans and The course of this form of phebitis is well ^ 
Sed these v eins are not particularly widened tjati^ m the case report which and aho 

The process is seen most frequently in patients the fiwre of a venous valve from the pa 
who have had a deep phlebitis preliminary to tFig sJ 
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ecanalize as surely as do those involved at a lo''^ er 
;vel Obviously,' one should handle such a vein 
;ently, but I have never seen recognizable pul- 
nonary embolism follovrmg ligation of^ such a 
,'ein, and Dr. Homans has stated that this is also 
11s experience 

The first time the patient is seen, the vein may 
le so completely closed by the thrombosis that it 
IS impossible to perform the Trendelenburg test 
or othersnse to determine whether the vein has 
previousl}' been sufficiently varicosed to be valve- 
less However, since it is the rule that the vein 
will recanalize and wiU then be valveless, the 
operation is indicated ]ust as surelj' as on those 
veins which were known to be preidously vari- 
cosed This brings up the point of “ phlebitis in 
hitherto normal veins” (Homans). Some of these 
are small varices which have not been recogmzed 
as such Others are instances of idiopathic phle- 
bitis and still others are cases of migrating phle- 
bitis In the first two, ligation is indicated. 
Migratmg phlebitis, however, is so frequently an 
expression of Buerger’s disease that ligation or 
injection should not he used In the light of our 
present meager knowledge of this condition, these 
should rather be handled consen’atively. 

A second operation which must occasionally be 
performed in these patients is the section of in- 
competent perforators The valves of the per- 
forators are apt to be destroj-ed or become stenotic 
and regurgitant b}’ involvement in a phlebitis of 
the deep veins or, as noted, in a phlebitis of the 
superficial veins Incompetence of the perforators 
with a doubly positive Trendelenburg test is 
therefore seen a little oftener in these patients 
than in those who have not had phlebitis My 
method of handling them is first to attempt heahng 
of the phlebitis and the varices by ligation and 
injection. If the varices cannot be kept closed by 
this method, the incompetent perforators must 
then be sectioned This operation can be done at 
the \ try start, but in most patients healing will 
take place mthout it The technique of the sec- 
tion IS that recently described by Faxon and by 
Linton (Fig. 8). 

The subsequent injection of the varices de- 
ser\-es some special mention Wffiile I cannot 
readily agree that injection stirs up injection, 
there is no question but that it may stir up the 
injiammaiion. It is a frequent occurrence to see 
spontaneous attacks of phlebitis in both legs of 
the same patient so that these veins may be 
termed thrombophilic If one injects the veins 
of e% try phlebitic patient with the same dose of 
sclerosing fluid used in uncomphcated varicose 
veins there maj' be an extension of the phlebitis 


and an increase in the degree of the inflammation. 
It is best to try out the individual patient’s reac- 
tion by injecting about o 5 cubic centimeters of 
5 per cent sodium morrhuate the first time, and 
then increasing this slowly to a total dose of 2 to 
5 cubic centimeters at a x isit. 

If the inflammation is marked to begin with, it 
is better simply to ligate and to postpone the 
injections for a week or a month. In the mean- 
time, the reaction will be lessened by hot com- 
presses of magnesium sulphate solution and by 
exercise If the patient is an active person mth 
no unusual sensitixdty to pain, it is better for him 
to have a firm elastic bandage or stocking applied 
after the ligation, and to remain ambulatory. 
Occasionally, in an older person, or sensitive in- 
dividual, the patient may stay in bed but should 
cariy out regular exercises The leg is elevated on 
one or two pillows, ever}' 2 hours the patient 
raises the leg in the air and “bicycle rides” 6 
times If there is much edema, it is well to alter- 
nate this raised position with 2 minutes of de- 
pendency, as in Buerger’s exercises 

I have no figures on the number of patients 
treated by ligation and injection who had a 
prexious historx' of deep or superficial phlebitis 
but they constitute a x'er}’ large group. In none 
of them did any serious complications arise and 
only occasionally did the injections seem to 
reactix'ate a superficial phlebitis, which soon sub- 
sided I hax-e nex'er seen a reactix'ation of a deep 
phlebitis 

Ligation followed by injection was performed 
on 63 patients during acute phlebitis Thirty of 
these were prix-ate patients The 33 others xvere 
personally observed and followed at the circula- 
tory clinic of the Boston City Hospital. Thepost- 
operatix'e course of the phlebitic patients re- 
sembled that of patients xvith uncomplicated x'ari- 
cose x'eins. With the exception of 5 patients who 
remained more than i week, the ax’erage hospital 
stay was 2^ days. During this hospital stay most 
of the inflammator}’ reaction subsided, and the 
progress of the phlebitis was stopped. There vas 
no unusual incidence of wound sepsis and not a 
single instance of postoperatix'e pulmonarx' em- 
bolism The ax'erage time out of work was only 
slightly longer than that in the uncomplicated 
cases, I to 3 weeks as compared -with 5 to 10 days 
In an occasional patient the inflammation sub- 
sided slowly or was stirred up by the subsequent 
injections, but this rarely conned the patient 
to bed. 

Not only is the attack of phlebitis arrested but 
at ffie same time the x’arices are treated The 
patients hax e been followed from a few months 
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Fie 8 The technique of section of incorapetenl perforators as suggested b> 

Lmloo fPerforiUng veins whose valves are incompetent) Since most of the pert^ 

raters run into the posterior tibial veins the mcisioa is u ually placed mediaiJy as 
the deep fascia is turned forward the petforatois are seen in litt e clumps often 
m association with a small artery Hiose previously involved m phlebitis are apt to 
be surrounded by scar tissue \U visible perforators whether apparently normal or 

abnormal are doubly li<rated and sectioned Inscrtshowsa perforatorenteringa van 

cose vein in the superficial fascia 


through the ligaUon allotving the phlebUin to heal 
and diminishing its propagation to the deep v«ns 
Comparing the \ anous forms of 
nested It would seem that it would inde^ be 
hMt to attach the \ances proper, provided thm 
Sack vvould not increase the phlebitic proc 
ess nor the chance for embolism In practice 
t eaSng phlebiuc % ances as though they w^un 
ireau 6 p ,ancose veins gives good results 
SeK IS made to the ligation of lbe «pb^c«s 
at the saphenofemoral junction, later followed (if 


some of the vances are patent) b> , 

the vances The patient does not have , 
until the acute process is over, for the . 

relieves the phlebitis, probably bv removing 
pressure of the overl>ing blood , 

therefore done at once I reported on this trea 
menl in 19U ®nd subsequent evperience has 

vmced me it i> the method of choice (9) , 

The operation has been performed on sev 
sons which have shown a thrombosia right up 
the saphenofemoral junction, since these ' 
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to s jcars, and to date no paUcnl has shown a 
recurrence oi either the \anccs or the pHehjiis 


simuARV 

IhrombophlebiUs is a common comphcation 
of \ancose aeins Left untreated or treated bv 
the older method of rest in bed, it prepresses in 
the surface %ein-> and by v.a> of the perforators, to 
the deep \eins It is e^pcciall^ from this deep 
estensioa that pulmonary embobsro soay occur 
The disability of the discasi. eslends over vveeks 
or months with recurrence of the \ ances and the 
phlebitis the rule 

U arnings against n direct attack on the \ aricei 
during the period of phlebitis has for the most 
part been based on the assumption that phlebitis 
IS due to infection Actualli, infection, 
though possibly present, has never been demon 
siraled There is more evidence that a pnmar> 
thrombosis occurs due to factors inherent in the 
varicose widening, and that the inflammation of 
the vein is *econdacy-to the presence of the 
thrombus 

The most effective treatment is based on the 
attitude that the phlebitis is but a complication, 
and the treatment isimmediatel) directed agiinst 
the sances Tt is therefore very smiLir to the 
treatment of uncomplicated varicose veins It 
consists of a bgation of the saphenous at th** 
saphepofemoral junctroa, rlu^ being foUoned b> 
regular eaercise and ifnece sar> b> theappbcj 
tioa of beat Infections of sclerosing «o 1 oiion can 
be us'’d (f some of the tancea are still open but 
vhould be given in small doses as otherwise the 
inflammation ma> temporanlj be augmented 
Swt> ibtee cases have been treated in this wav 
with entirclj good results The special advan 
tages of this trcatnenl are the bncf period of 
disability (i to 3 weeks) the lessening of the 
chance for pulmonary embolism the prevention 
of further damage of the valves of the perforating 
or deep veins, the prevention of recurrence of the 
phlebitis and the simultaneous and immediate 
treatment of the v ances. 

Two special forms ol varicose phlcbilw are 
de-'Cnbed. The first ulcerating phlebitis refers 
to a thrombophlebitis of th- surface veins at the 
ankle and on the foot Almost inv a urbly the skm 
over Uie'C veins becomes adherent to the von 
and sl<K.ghs forming ulcers which ar'* resistant to 
ireatme it For their sjccesiful cure they require 
local excision or stimaUting treatment 

The second form ‘ chronic .clerosmg pWetolB 
IS a spontaneous chrome inflammatwn of the 
surface veins of the H 

or years and ultimately cripples or destroys the 


valves of the saphenous vystem For thbrra'<i7i, 
thc^ jntienls have the same troph'- dibord«*s 
that ordinary varicosities give and must hs 
treated in the s.vme way 
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CONCERNING THE HEREDI- 
TARY NATURE OF CANCER 

D espite the unceasing efforts of 
scientist, surgeon, and radiotherap- 
ist, the problem of cancer baffles all 
attempts at solution. Many cures are achieved, 
sometimes when least expected, yet the 
origin of cancer, and its nature, remain un- 
solved That its increasing spread will threat- 
en human eidstence has been predicted. Faced 
by cancer in his immediate family, man’s 
innate fear is betrayed by his perennial ques- 
tion “Doctor, is it catching^’’ Moreover, a 
folklore superstition as to its famihal character 
hauntingly disturbs his peace. To prevent 
awakening in him an unnecessary dread of the 
future, his doctor usuall}' assumes an attitude 
of reassurance, and is wont to minimize the 
hereditary nature of cancer. 

Convnncing evidence against this attitude is 
prornded by Maude Slye’s brilhant contribu- 
tions from the experimental laboratory. .Ad- 
ditional corroboratii'e evidence is available 
from the following clinical experiences: 


A family. A young girl, iS j ears of age, still living 
has had her right breast removed for cancer. Her 
mother died at 47 of bilateral carcinoma of the 
breast, one maternal aunt, still liinng, has had both 
breasts removed for cancer; a second maternal aunt, 
still lii'ing, has had one breast removed for cancer. 
Her maternal grandfather died of cancer of the 
colon One maternal great aunt died of bilateral 
cancer of the breast A second maternal great aunt 
died of cancer of the uterus A maternal great-great 
aunt died, aged 40, following bilateral mastectomy, 
presumabl}' for cardnoma. 

B family. Three brothers died of cardnoma of the 
prostate. The mother had died of a peldc malig- 
nancj', presumably of the reproductive organs 
C famtly. A young girl died at 30 of cancer of the 
breast Her paternal grandmother had died at 26 of 
cancer of the breast. A maternal aunt had died at 49 
of cancer of the kidney; a maternal unde had died at 
45 of cancer of the stomach; her maternal grand- 
mother had died at 55 of cancer of the stomach. 

D family. A patient under treatment for cancer 
of the tongue gave the following family hUtory: A 
sister died of cancer of the tongue. Her father died 
of cancer of the jaw A paternal unde died of cancer 
of the hp and a son of this unde died of cancer of the 
jaw. 

E family. A patient under treatment for inoper- 
able cancer of the cheek and jaw gave the following 
incredible history: His paternal grandfather died of 
cancer, site unknown. His paternal grandmother 
also died of cancer, site unknown. His father died 
of cancer of the face at 90. Three paternal undes 
have cancer of the face or jaw and three paternal 
aunts have cancer of the breast. The son of one of 
his paternal uncles has cancer of the face. 

These striking examples from a small clinic 
strongly substantiate the conviction in the 
minds of many writers that there exists a 
hereditary factor in the development of can- 
cer. 

ilcKenney’s mournful record of two fami- 
lies of 46 members, 37 7 percent of whom 
have or have had poh-posis of the colon, 
followed in these up to the present time by 
death from cancer in 44 percent, proiides 
additional arresting evidence. As concrete 
proposals in the campaign to eradicate or to 
limit cancer, the following suggestions are 
made: 
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A NEW xMcDONALD’S SOLUIION 


FinCL MtDON'XLb M 1 ) CM F^CS PhiUadpIjjj, Pfnw^JwM 


T \\L\T\ TUO jears ago. I publishtd 
ibe results of etpenmtntaiion upon a 
new srlution for disinfection cJ jJif 
hands and abdominal sl»in before <^ra 
lion This came to be liiionn as Mc 2 ?<?nahf s so- 
lution ' 

Fourtetn j ears n^p I published a renew of the 
results nub that solution along nuh some other 
ssotk on disinfectants, drawing attwilion to the 
fact that at that time para hsdrot'. dipf enj J uas. 
considertd to have thi, highest gernwadal sailue * 
There nas a hope that a pure substance n«ghi 
be found \o laVe the place of the beav) tarry e\ 
tract which with acetone and alcohol nas the 
basis of the original solution 
FaMhidfon diphentl, while perfect}; «atj> 
faciorj for the alcohol acetone solution, is n 
soluble ui water A better substance has Ikkih sug 
ge^ed to me b> teland Doan of the Dow 
Chemical Companj and this has now been used 
b\ meandatiuntbef< 5 fsufgeons£Qr 7 }<*afS Dis 
sodium otlho-phen^lpbeftate «».uh this ntruc 
toril formula and i> more potent than the old 
solution 

o\* 



Sodium orlho phenyl phonafe | 

Sodium otMic 
t«rone 

Alci,W 00% ^ 

This ‘olwtwti has the adiantage of di sohiag 
»hp fat m the vUw and allowing penetraooD of the 
sweatplands etc It « not neutniJirf d by w^nic 
matter or soap Sodium ortho-pheDvf pb^le 

to“ pW »' ’S “S"”' 

‘“Thrwiomng awrtiois '» “»,<'* “S’ 

mthod ate pten « “ ■* '"y 


Dtreeftons for ditUffecUoii of tio kMit {lie 
OtinalJ ♦Befi'wif] As washing the h-ni^ widi soip 
and water has httle or no eSecl upon ihebicteiu 
of the sVifl e\ec if kept op for 15 niinulri' itij 
advisable that some gef'ntvid» should be a<JH 
to the wash water This gernucide should be ww 
nh/ch jsnot ncutralieedbj soipororgamcinaUtr 
as contained in the sLm, so the new solution one 
part to 30 of water is used in the basin of ’rann 
tea h miter , , a s 

T^ area under the nails is the niosl d^cult 
place to dl^lnfect and, thertfore particular at 
tcntion should he given to the introducuonof lie 
germicidal solution under the nails 
should be tiwd for the navis on}/ and wa'hcloiM 
for the hands arid arms 

1 IVash the lisnds m soap and water, con^ 
me hfcDonald’s solution t jo in » bwin wc t 
minutes Scrub the naiU with a * 

the hands and arms mtha cloth Tins ^ 
maj be used lepenedly This thorough 
u done only at the first operation and alter «“ 
thetimema; bereducedtorimnutes , 
a Keep wooden orange sticiJ m 
McDonald’s solution and do the 

mkin? M etot to lotMiJoM t^' 
under th^ nails by means of the wet nail fi« a 

^™"Hands\hould then be wu^cd 
sotutvon for 3 lainutes scrubbing the ? . 

ihe n ul brush and using a cloth for vj, 

rfrms The solution should be at 

dc-p m the basin Thfe hands are then dned ano 

prepared for g'oves .v. m»htb« 

Preperatien oj pohenU Shaving ^be 
fore optrauon should be done with wain to , 
mg JfcDonafds sofutioa i part to n 

wash water In this way tb'* saving w^l^ _ 
be a gemuadai solution and wjU aid^s-wf 
.„<( Is the sJu/i IS ssua tonledrf "■'“"‘'‘“I; 
fractional steriliration wall be 
opetaUon the drj towel is removed and ih 
tjfopemtvon nibbed lightly ‘“'Sa s soU 
piece of gaoec saturated ^th 4 

tioB for 3 nunutes The skin is lightly y 
the aKohol and acetone evaporate vep 9 ^‘> 
teivu^ the site of operaaon ready for tc 
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operation of such an instrument The confu- 
sion of thought that exists regarding surreal 
diathermy probably results from failure to 
recognize that surgical diatlierm^" differs from 
electrocauterization in mode of action and in 
effect The -wire loop, at the end of the elec- 
trocauterj" handle, is made of an electrically 
resistant metal which becomes red, or even 
white, hot when a current is passed through 
it. The electrocauterj' destroys tissues bj- con- 
duction of heat from this hot loop to the tissue 
Surgical diathermy, on the other hand, utilizes 
an electric current of high frequency’; this cur- 
rent will not produce an electric shock if 
allowed to pass through the tissues of the 
body, rather it produces destruction of the 
tissues because they offer resistance to the 
flow of the current. WTien the current is con- 
centrated in the tissues at the tip of a needle, 
varjung degrees of endogenous heating, or 
even actual disintegration of tissue will occur 
when the tip is apphed to it. Unlike the cau- 
ter)', the needle at the end of a surgical dia- 
therm}' handle is constructed of metal of low 
electrical resistance The needle, therefore, 
remains comparatively cold, but the tissue 
near the needle or in contact with it offers 
resistance to the flow of the current from the 
needle The tissue, therefore, is heated or 
desiccated Surgical diathermy is so frequently 
regarded as a form of cauterization that an 
e.xplanation of the differences in the mecha- 
nism involved seems essential Not only are 
the cautery and surgical diathermy entirely 
different in construction and effect, but also 
the accuracy of control of the latter is much 
more delicate than that of the former 

Monoterminal application of surgical dia- 
thermy, in which the active needle is attached 
to a single terminal of the diatherm)' machine 
by an insulated wire, is spoken of as “fulgura- 
tion or “desiccation.” Fulguration is accom- 
plished by holding the needle a short distance 


from the lesion which is then showered with 
sparks and carbonized. Desiccation is accom- 
plished by placing the needle in contact with 
the lesion, or bt^ inserting the needle within 
the lesion With this slight exception the pro- 
cedures are practically identical, and the terms 
“fulguration” and “electrodesiccation” are 
often used synonjunously. 

Biterminal appheation of surgical diathermy 
consists of attaching the needle to one ter- 
minal of the diathermy machine by an insu- 
lated wire. A large “indifferent” plate is placed 
in contact with the body of the patient at 
some site remote from the lesion This is at- 
tached by means of a wire to a second terminal 
of the diathermy apparatus. Biterminal ap- 
plications are used in electrocoagulation and 
in electrosurgical cutting. 

High frequency oscillating current used in 
fulguration, electrodesiccation and electroco- 
agulation is a damped current, that is, the 
amplitude of successive ^'ibrations varies by 
gradual change from a maximal to minimal 
degree, and from minimal to maximal degree. 
This sequence is continuous Such a damped 
current is produced by the spark-gap tj^pe of 
diathermy machine On the other hand, high 
frequency oscillating current used for cutting 
tissues, is undamped, that is, the amplitude 
of successive xnbrations does not vaiy' from the 
maximum. Such an undamped current is usu- 
ally produced by means of the tube (or valve) 
tx^pe of diathermy machine MTiereas a 
damped high frequent current tends to co- 
agulate tissues, an undamped current causes 
actual disintegration which results in solution 
of contmuiW of tissues; this latter txqie of cur- 
rent is called the “cutting” current Fulgura- 
tion or desiccation produces veiy- superficial 
carbonization, or destructive dehydration of 
tissue Electrocoagulation, on the other hand, 
is applicable to the destruction of large malig- 
nant growths. An entire growth may be 
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That the genetic /actors m the develop 
ment of human cancer be accordwl greater 
importance 

That the multiple occurrence of cancer in a 
famil), or in two generations demands a 
frank di’^cussion ujth other members of that 
fami!} and with members of succceihng 
generations concerning the known hereditary 
aspects of cancer Alarming prophcacs are 
unnecessarj and unwarranted, but such a 
discussion with those members \ntallj con 
cerned would utiqucstionablj c\okc the great 
est CO operation from them in undergoing 
periodic health examinations jn promptly 
seeking adsice for painless and to them rnsig 
nihcant lumps, m a\oiding or in eliminating 
sources of irntation, and even in restricting 
further rqiroduction 

That the multiple occurrence of canc-cr m 
a familj or in two succeeding generations is 
sufficient medical and legal etidence to war 
rant stenhaation when desired, or abortions 
ivhen necessary The question arises also 
whether, iiliiniatclj for the good of the race 
compulsory sterilization might m certain m 
stances, be desirable 

That the marriage of two persons both 
members of cancerous famthev be preceded 
b> explicit instructions concerning birth con 
trol, or b\ sterilization of the male m a man 
ncr revocable later if desired 

That the familial characteristics of human 
cancer be the subject of intensive clinical 
stud> The greater accuracy of diagnosis and 
the greater accessifaditv of proper care to all 
patients make such a studj more trustworthy 
and more practicable now than formerly To 
make the necessary facts available for study 
and integration it is suggested that the 
American College of Surgeons be made a 
repository for the complete recoreU of aU 
authenticated cases of familial cancer includ 
mg microscopic shdes, descnptions of cases. 


family trees, and present progeny Once so 
documented and recorded, the members of j 
given family may be subjected to more inteii 
sive studies concerning the anatomical, ply 
siologtca! and env^ronmentaI factors inherent 
tn this family Such a study requires the 
assistance of a perpetually available orgamza 
iion like the Amcncan College of Surgeons to 
insure continuity from generation to genera 
tion Indeed the Tellows of the College m 
their various communities could, quietly, 
without public discussion or neighborhood 
gossip place families on record for future 
study by successive generations of FeboTi’S 
all to the ultimate benefit of medical saence 
and therefore of humamty 

Esin-E Houus 

ELECTROSURGER^ 

E LLCTROSURGCRk may be coewd 
ered under three divisions (i) time 
honored clectrocauterization,(*) 
surgical ionization now seldom used, and (3) 
surgical diathermy which is most importaat 
Clectrocauterization needs little description as 
ihepnnciplesunderly mgits use atewell known 
to all surgtons Surgical ionization piny* ® 
minor rfile in the treatment of superficial le 
sions and in the process of epilation Destruc 
tion of tissue is brought about by concentration 
of caustic acid or alkaline ions in the tissue la 
contact with a needle through which a con 
scant electnc current is allow ed to pass 
Modem surgical literature i> replete with 
references to surgical diathermv This form of 
electrosurgery ments careful consideration 
The surgeon s chief concern is not with the 
construction of a complicated electrosurgicai 
instrument rather, it is with the possibilities 
that such an instrument may offer m the 
ment of surgical conditions Nevertheless, it 
13 well to understand certain principles of thf 



EDITORIALS 


251 


Electrosurgery undoubtedly has produced 
radical advances in transurethral surger>\ 
Scott has found it of value in other forms of 
genito-urinarj'- surgerj’^, such as in removal of 
calculi or in resection of the lower pole of the 
kidney. 

In the hands of such men as Kellj' and 
Ward, electrosurgery has found extensive use- 


fulness in g>mecolog3' The coagulating cur- 
rent has been used most widely for the de- 
struction of many minor cutaneous lesions as 
well as of extensive superficial malignant 
growths 

Certainly, electrosurgery should merit the 
continued interest of all surgeons 

Fr H Krusex 
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coagulated and rcmo\ cd cn masse Tlietc is a semination of infectious agents or rcalignirit 
tendenc> for the blood vessels and Ijmphatics cells, and the inability to obtain sdequatt 
in the surrounding tissues to be sealed bj hemostasis in inaccessible parts of the wuRd 
thrombosis, thus miniraizing the danger of arc for the most part obviated bj the use oi 
hemorrhage, shock and dissemination of ma clcctrosurgical technique Only those^hoarr 
Iignant cells loeKpericnced m the use of high frequenq 

A modification of the method of electro current encounter much difficulty Kellv and 
coagulation rs produced bv the cmplo3ment Ward stated that the delaj m acceptance of 
of two electrodes, such as two needles, or two dectrosurgety by the medical profession prob 
prongs of a damp Bj the use of this tech ablj was attributable in part to the fact that 
nique coagulation of tissue will occur only in the apparatus was still in the stage of develop 
the region that lies between these electrodes meat and in part to lack of persistence m the 
\ anous designations have been applied to attempt to develop a technique for its use 
the apparatus used for electrosurgical culling Surgical diathermy has proved parUcubriv 
such as, ‘radio krufc " “electrothcrmic knife, ' efficacious m certain surgical procedures, and 
‘'Bovneknife,"'‘endothcrmic knife. ’and“acu in time, as new techniques are developed, it 
sector " The last term corned by Howard will undoubtedly be more extensively us^d 
Kelly, IS domed from the two words “acu’ Already it has acquired a definite place in tk 
("with a needle ') and “scco” (“I cut' ) By field of neurosurgery Cushing was an ea 
use of this method the tissues are cut rapidly thusiastic advocate of clectrosurgery, and W 
or slowly, the needle dividing the tissue “as a son applies it routinely for hemostasis w 
knife cuts butter ” Histologically two zones various types of neurosurgery 

of tissue may be observed There is evidence Kirschner of Germany , published reports 
of molecular disruption in the zone adjacent of ajo cases in which electrosurgery was used 
to tic lacisioa, in the zone immediately be He advocated Us use, particularly in amput* 
neath this one there ts evidence of elongation tion of the breast for carcinoma, and m oper^ 
of the tissue cells and slight coagulation Prop tions on the thorax especially in 
erly applied, the ‘ sector (cutting needle) co a nb or m thoracoplasty’ Ileymannobserv 
agulates the wound so slightly that there is a that electrosurgery was effective m inctJon 
minimum of interference with the process of and enucleation of furuncles and carbunces 
heabng, and there is usually marked dumnu and in the eradication of cxtensiv e collections 
tion of oozing from capillanes of purulent material Hessewasof theopiwon 

Nelson Lowry said ‘There have been two that clectrosu^ery is of speoal value in i v 
distinct schools in elcctrosurgery, the cutting treatment of malignant diseases of th^ 
schoolandthecookingschool ’’ Itisgcnerally and throat particularly small mafignsB 
believed that the surgeon who utilizes both growths of the larynx and of the ma O' 
"cutUng and cooking” (electrocoagulation) m sinuses 

each operation will obtain the best results A number of authors Mock, Tinker, J 

Howard Kelly and hisassociate Grant Ward son and Heymann have enthusiastical > a 
stated that the demand for eketnteurgery had votated the use of surgical j 

occurred because of the inherent imperfections crperations on the thyroid gland, parUcui y 
in operative technique The necessity for hga m operations necessitated by the piesenc 

tion of blood vessels the pcissibility of dis malignancy or toxic exophthalmic gouer 
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REVIEWS OF NEW BOOKS 


T he recent book' by Dr HoUender and col- 
laborators satisfies a need of otolaryngologists 
It deals -mth every form of physical therapy 
that has been used m the treatment of disease of the 
ear, nose, and throat. 

From the earhest time physical therapy in some 
form has been emploj ed bj’ all physicians in this 
specialty. Not manj' years ago ph3'5ical therapr' in- 
cluded the use of httle mote than heat or cold, wet 
or dry apphcations, hght or darkness. Now it in- 
volves among other things heat from manj' sources, 
light of man\' varieties, electricity produced by nu- 
merous mac^nes, and radiations of various kinds 
The field is extensive and complex. The technical 
phases of the subject are handled in a ver>- satis- 
factori' manner by Dr HoUender The detads are 
sufficiently described in terms that are easih’ under- 
stood 

As a guide to technique in physical therapy in 
otolaryngologj'’ Dr HoUender’s book has real value 

Eiiisos L Ross 


T he intent of Friedman in his Textbook of Diag- 
nostic Roentgenology^ was to produce a helpful 
reference volume for the radiologist, in which the 
student and mature practitioner should find no dif- 
ficulty m foUowmg the trend of the methods of 
roentgenologic diagnosis The book admirably ful- 
fills the author s expectations 

Part I deals with the fundamental principles of 
roentgenology’, including a concise, but comprehen- 
sive, discussion of roentgen-ra> phj’sics An in- 
teresting discussion of roentgenographic accessories 
and dark room procedure is included in this section 
Roentgenology’ of the osseous system comprises 
Part II, beginning with a discussion of the develop- 
ment of the various bones. Separate chapters are 
devoted to roentgenographic technique, fractures 
and luxations, diseases of bones and joints, skull, 
brain and spinal cord, diseases of the nasal accessory 
sinuses and mastoids, and dental roentgenography 
Helpful classifications are presented at the beginning 
of these chapters 

The respiratory system, the cardiovascular sys- 
tem, the alimentary sj’stem and the gemto-unnary 
system are considered in Parts III, IV, Y, and Vf, 
respectively At the beginning of each chapter the 
author discusses the roentgenographic procedures 
employ ed in examining the particular organ or struc- 
ture under consideration This phase of the text 


' Pmsiau. Theeapeutic Methods in OroLAE'V'\coi/)G\ 
ham R HoUender, M B , F A C S St Louis The C \ 

19^7 


Abra' 
Mosbj Co , 


‘Textbook OF Duc\osticRoilvtce\qlogy B> Lewis J rnedman, 
M D New \ork, London D Applelon-Centurj Co , Inc , 1937 


should he particularly helpful to the student and 
general practitioner. 

The subj'ect matter throughout the volume is well 
and concisely wTitten, and includes not only roentgen 
findings but appropriate remarks concerning the 
etiology’, chnical findings, and pathology of the par- 
ticular lesion being discussed The text is syste- 
matically arranged and easy to read. 

The numerous illustrations are well chosen and 
well reproduced to show excellent detail The re- 
productions of the roentgenograms have been trans- 
posed to the negative form India ink drawings are 
frequently utilized to demonstrate conditions or 
procedures not obtainable by photography’. 

This excellent volume should interest not only the 
radiologist; the general practitioner will find it a 
useful guide in his work The attention of teachers 
of radiology’ should be called to the excellence of this 
work as a radiological text. Jaites T, Case 

T he literature for the period 1935 to early 1937 
has been covered in abstract form in The Pneu- 
ii’onokontoses (Silicosis) Literature and Laws. Book 
IIP few abstracts and bibliography titles omit- 
ted in prenous editions have been added Eight 
hundred and seventeen pages are devoted to ab- 
stracts of 701 articles covering the chemical, 
chnical, editorial, engineering (prevention and 
control), experimental, industrial relations, insur- 
ance, and legal phases of the dust disease problem. 
The abstracting is unbiased and in general well done, 
however, some of the briefs are rather too long to be 
sen’iceable. Many' of the more important medical 
articles have been reprinted in their entirety. The 
material has been denved from numerous medical, 
engineering, and legal theses and journals, as well 
as from various committee, code and meeting re- 
ports; many- of these sources are ordinarily- inacces- 
sible to the average reader The extensive index has 
been dixided into three divisions author, medical, 
and subject A simpler system w ould be more useful 
Part II of this volume devotes 130 pages to the 
legislative phases of the problem Here the pertinent 
points of, and decisions under, the occupational 
disease acts and other statutes related thereto of the 
various states, provinces of Canada, and some for- 
eign countries, are cited The recently enacted Illinois 
and Indiana occupational disease acts are quoted 
very extensively- 

Anyone interested in the pneumonokonioses will 
find this volume a most useful compendium and 


>The PsEcvosososnosEs (Smco3i=) LirinLiTraE avd Law- 
m By Georst G Bivis, M D Ella M Sdn'o-.jea. and Joseph 
L Eariywine Chicago Chicago Medical Press, ipj? 
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REVIEWS OF NEW BOOKS 


T he recent booy by Dr Hollender and col- 
laborators satisfies a need of otolar\ ngologists 
It deals r\-ith every- form of physical therapy 
that has been used in the treatment of diseases of the 
ear, nose, and throat 

From the earliest time physical therapy m some 
form has been employed by all phjsicians in this 
specialty. Not many years ago physical therapy in- 
cluded the use of httle more than heat or cold, net 
or dry applications, light or darkness Now it in- 
volves among other things heat from many sources, 
light of many varieties, electriaty produced by nu- 
merous machines, and radiations of \arious kinds 
The field is extensive and complex. The technical 
phases of the subject are handled in a very satis- 
factory manner by Dr. Hollender. The details are 
sufliciently described in terms that are easdy under- 
stood 

As a guide to technique in physical therapy in 
otolaryngology Dr. Hollender’s book has real value 

Ellisox L Ross 

T he mtent of Friedman m his Textbook of Dtag- 
iiositc Roentgetiology was to produce a helpful 
reference volume for the radiologist, in tshich the 
student and mature practitioner should find no dif- 
ficulty in following the trend of the methods of 
roentgenologic diagnosis The book admirablj- ful- 
fills the author’s expectations 

Part I deals mth the fundamental principles of 
roentgenology-, including a concise, but comprehen- 
sive, discussion of roentgen-ray physics An in- 
teresting discussion of roentgenographic accessories 
and dark room procedure is included in this section 
Roentgenology of the osseous system comprises 
Part II, beginning with a discussion of the develop- 
ment of the various bones Separate chapters are 
devoted to roentgenographic technique, fractures 
and luxations, diseases of bones and joints, skull, 
brain and spinal cord, diseases of the nasal accessorv- 
sinuses and mastoids, and dental roentgenographj- 
Helpful classifications are presented at the beginning 
of these chapters. 

The respiratory system, the cardiovascular sys- 
tem, the ahmentary- system and the genito-urmary 
sy stem are considered in Parts III, IV, V, and \ f, 
respectively At the beginning of each chapter the 
author discusses the roentgenographic procedures 
employ-ed in examining the particular organ or struc- 
ture under consideration This phase of the text 

•PlnsicAL Therapzctic Methods n. OtoiASX^coixxx By Xb-a- 
han R Hollender, M D , FJl C S St Louis The C \ Mosbj Co . 
■ 917 

' Textbook OF DuGsosne Roes-tgenoeoct Bj Le-isJ Fnednan. 
M D New York, London D Appleton-Centurj Co , Inc , 1937 


should be particularly- helpful to the student and 
general pracbtioner. 

The subject matter throughout the x-olume is w-ell 
and concisely written, and includes not only- roentgen 
findings but appropriate remarks concerning the 
etiology-, clinical findings, and pathology- of the par- 
ticular lesion being discussed The text is sy-ste- 
matically arranged and easy- to read 

The numerous illustrations are well chosen and 
well reproduced to show excellent detail The re- 
productions of the roentgenograms have been trans- 
posed to the negative form India ink drawings are 
frequently- utilized to demonstrate conditions or 
procedures not obtainable by photography- 

This excellent volume should interest not only- the 
radiologist; the general practitioner will find it a 
useful guide in his w-ork. The attention of teachers 
of radiology should be called to the excellence of this 
work as a radiological text. J utes T Case 

T he literature for the penod 1933 to early- 1937 
has been covered in abstract form m The Pneti- 
monokonioscs {SiUcosts) Literature and Laws. Book 
IIP. A few abstracts and bibhography- titles omit- 
ted in prexTOUs editions have been added. Eight 
hundred and sex-enteen pages are dex-oted to ab- 
stracts of 701 articles cox-ering the chemical 
clinical, editonal, engmeermg (prex-ention and 
control), experimental, industrial relations, insur- 
ance, and legal phases of the dust disease problem 
The abstracting is unbiased and in general well done, 
howex-er, some of the briefs are rather too long to be 
serxiceable. Many- of the more important medical 
articles hax-e been reprinted in their entirety-. The 
material has been derix-ed from numerous medical, 
engineering, and legal theses and journals, as well 
as from x-arious committee, code and meeting re- 
ports, many- of these sources are ordinarily- inacces- 
sible to the ax-erage reader. The extensix-e index has 
been dixided into three dix-isions author, medical, 
and subject. A simpler sy-stem would be more useful 
Part II of this x-olume dex-otes 130 pages to the 
legislatix-e phases of the problem. Here the pertinent 
points of, and decisions under, the occupational 
disease acts and other statutes related thereto of the 
x-arious states, prox-inces of Canada, and some for- 
eign countries, are cited. The recently- enacted Illinois 
and Indiana occupational disease acts are quoted 
x-ery- extensivelx- 

Anyone interested in the pneumonokonioses wnll 
find this x-olume a most useful compendium and 

r, ’ (Srucosis) LrEEKWrEE avd La\<i 
B o^ III By G«o-ge G Dafts, M D , Ella II SalrrcTaen, aad JoFcpb 
I— Earlj'wine Chicago Chicago Medical Pre=A, 1937 
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source book of the recent literature It »s hoped that 
the authors rna> continue this fine work of assem 
blinc in abstract form all the information relative 
to this timel\ and important pha'c of medtane 
1 L Waimi 

TITTLL new can be said concerning a work such 
as I J ertbook of Iltstology^ by Jordan which is 
so well established among those modern textbooks of 
human histology designed especially for medical 
students Since the first appearance of 1 rofessor 
Jordan steel there have not been any radical changes 
from edition to edition although during the years 
there has been a definite steady trend toward »m 
provement Especially is this true of the lUustra 
lions which in the current edition show 30 meriton 
ous replacements On the other hand the present 
volume contains so few textual alterations that the 
subject matter as a whole cannot be said to have 
been senoudy disturbed One shortcoming of the 
preceding edition was its bulky siae and burdensome 
weight Considerable reduction has now been ef 
fected although this could w ell be carri^ still further 
without infroduang any appreciable loss Afore 
over one again questions the w isdom of including a 
section on laboratorj directions and especially so 
when the instructions are so individualistic as to be 
of no real usefulness outside the author s own cour e 
Possibly the critiasm of unnecessarily adding to 
bulk can be directed equaUv against the section on 
histologic technique Since these two sections total 
85 pages, they add materially to a volume already 
overly large for convenient handling 
The number of editions run through since 1916 
attests to the continued success of Jordan $ //irfa/agi 
It remains a welcome and helpful member of the 
tried teaching texts in ibis country Though not the 
leader in its field it possesses many v aluable features 
and must rate high among the more ambitious text« 
of medical histology L I) Akev 

T he Alios 0/ llemalology^ was written primarily 
for the clinician student and technician rather 
than for the hematologist Dr Osgood is re^^ponsible 
for the descriptive part of the text whereas the 
colored illustrations were drawn by Ashworth The 
hrst half of the book contains 325 colored illustra 
tions mostly of individual blood cells magnified 
2500 times One or more illustrations of practically 
every known type of blood cell are included The 
coloring and ardiitKture of the cells are extremely 
accurate and realistic One should experience lilUe 
difficulty m identifying cells in a blood film with the 
use of these illustrations General characteristics of 
each cell group are described along with their oc 
currence in health and disease Each cell is num 

beced and described individually 

The author expresses a polyphyletic view of bloml 
formation He believ es that the various specific blast 
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celH arc not formed continuously from the feliculu 
endothelial system after fetal life \n enUrdy m« 
nomenclature is recommended the most rsdicil 
changes being in the erythrocyte and granulocrte 
scnc' Although the reasons given for these chinjt 
are logical such terms as rhabdocyte lobocjte 
akaryocyte etc can have meaning only to thoe 
familiar with the atlas Throughout the book the 
newer terminology is gis cn preference but is aUivs 
followed by the more familiar lerruDdogyinparM 
thesis As the book was written for general usage it 
seems that the new terminology could wellbsw 
occupied a less prominent place 

Some hematologists will take exception to such 
views as (i) the typical cell in infectious mononucie 
o IS IS a prolymphoevte, (2) plasmocytes develop 
from plasmoblasts {3) fenestrations m the lympio- 
cy les might be the only differentiating point in the 
blood smear between infectious mononucleosis and 
subacute lymphoevtic leucemia, and {4) the red cells 
in indiv idual with ovalocy tosis are not elliptical nor 
as a rule oval Illustration No 27 is a lyinplioc'te 
with a clover leaf shaped nucleus The revie«er his 
seen this abnormality frequently m smears nn« 
from venous blood that contained too much oxalate 
as an anticoagulant . 

The second half of the book is devoted to a riuet 
complete de>enplioo of bemalologic diseasw spW" 
emphasis being given to the laboratory 
differential diagnosis Such chapters as (1) the flit 
ferential diagnosis of splenomegaly nepatomegaiv 
andlymphadenopalhy, (a) the differential diagnosis 
of sore throat and stomatitis and (3) the 
of infectious diseases should be of great val« to the 
cUniaan There are some mmol' pomti ' 
open to aiticism For example acute betnorruie 
IS not considered as a cause of maeroeytosis n ^ 
slated that an idiopathic form of aplastic 
only supposed to occur The dose of 3 to 0 gc 
ferrous sulphate daily in the treatment of iroh 
ficiency anemia would seem rather excessive s 
of the newer literature on coagulation of the D 
(e g prothrombin and the deficiency in hemopni j 
IS not included The u«e of the terms sinw 
leucocy tosis for counts ranging from 4000 to 40 
per cubic millimeter and simple leucopenia 
counts from 2000 to 14 000 is not clear , , 

The twenty two tables contained in the 1 

be of great assistance in the identification cl 0 
cells and in the differential diagnosis of various btooa 
diseases frequent reference is made to , 

gained from sternal puncture and bone 
tures hfany original investigations are pre«e 

here for the hrst lime . 

The author is frequently dogmatic about co 
versial subjects This is not objeclionaWe a 
funushes a stimulus to the hematologist and y , 
same time does not detract from the clmical '"U 
the book This excellent atlas can be highly 
mended to the clinician for solving various b' . 
tologic problems and to the student for fearnm* 
subject of hematology IIowasdI 't 
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T he book‘ by Dr Cou^^^lle does not conform to 
the usual plan of texts dealing with neurological 
patbologj', inasmuch as a generous portion of the 
subject matter deals with climcal svmptoms, and 
even treatment is suggested for some of the path- 
ological entities which are discussed Naturally, few 
authors dealing with pathologj’ show anj' marked 
degree of interest in symptomatolog)% but Coun,nUe 
IS both a neuro-psychiatrist and a neuro-pathologist, 
and his original manner of attack may spell the 
popularity of his book, certainly he has added inter- 
est for the casual reader and student 

Practically all the pathological states of the brain 
and spinal cord are discussed, even if briefly so. 
Pathogenesis is in each case well handled, and the 
author’s personal interpretations, if not always 
wholly acceptable, are stimulating; the gross descrip- 
tions are more satisfactorily treated than are the 
microscopic findings; the matter of stains and histo- 
neurological technique is not discussed. The fact 
that the book is based on the study of 15,000 autop- 
sies is evidence of the author’s wide experience and 
opportunity for quantitative research. 

The book is well illustrated, and some of the 
photographs are remarkably good However, com- 
posite pictures such as Figure 114, illustrating pos- 
sible lesions due to birth injury, are confusing and 
through their complexity are in danger of losing their 
graphic appeal to the student for whom they were 
probably intended Figures 119 and 137, the auth- 
or’s own drawings to illustrate histological changes, 
are e.xamples of a book-wide plan of illustration 
which could have been more favorably shown either 


and he is obviously annoyed b\' the loose term 
“C N S lues.” In his entire series of 15,000 autopsies 
only six gummas of the brain were found, and it is 
his opinion that if sj^philis is present in the central 
nerx'ous system it can be detected and the particular 
form of the disease can be named, xnthout need of 
Its being confused with other, equally common, dis- 
eases which also afi’ect the nerx-ous system 

This book has the distinct advantage of being easy 
to read, the subjects are w ell organized, it is lacking 
in detail, and it is relativel} brief. For these reasons, 
as well as for the unexpected appendix of ‘ clinico- 
pathologic aphorisms,” it will no doubt appeal and 
be useful to the student and general practitioner 
alike It is likeh' that most clinical neurologists and 
neurological surgeons require a more complete and 
detailed treatise John Martin 

T he knowledge and e.xperience of the editors and 
twentj'-srx contributing authors of The Praclt- 
lioner’s Library of Medicine and Surgery,' are a guar- 
antee of its completeness and accuracj-. Until recent 
3'ears public health actixfities have been concerned 
mainlj’ with the health of aggregations of people by 
the safeguarding of water supplies, sewage, food, the 
quarantine against infectious diseases, etc. More 
recentlj', largely through the influence of the ad- 
vances in immunologx’ there has been a change in 
stress to the individual This shift in emphasis to- 
gether with the increasing trend in medicine toward 
prevention of disease as against treatment, demands 
of the practicing physician a greater participation 
in pubhc health The authors appreciate this change 


by good photomicrographs or a simpler form of line 
drawing 

The spaces allotted to a discussion of trauma to the 
head, brain tumors, and degenerative and infectious 
brain disorders are proportionate to one another and 
to the rest of the book except for the spinal cord. 
The treatment of the spinal cord m general is too 
brief compared to the importance of cord disease, 
and the student may be impressed that cord path- 
ologj"^ IS not as common as it actuall3' is, and that its 
manifestations are less dramatic than is actually the 
case And here one might ask, why do texts treat 
of pathology of the central nervous S3'stem onl3'? 
^^^ly IS the patholog3- of the peripheral nerves in this 
mechanical era with its frequent nerve injuries of so 
apparent httle interest to the pathologist’ 

The author seems not to be impressed by the role 
of local vertebral osteomyelitis in the etiolog3' of 
spinal epidural abscess, his explanation is the com- 
mon one either b3' direct extension from a local 
soft tissue lesion (as furuncle) or b3’ the metastatic 
route Cranial osteomx’elitic foci (as infected mas- 
toids or sinuses, traumatic osteom3 elitis) are de- 
scribed, however, as being a common cause of cranial 
extradural abscess. He deserves much credit for his 
remarks on S3-philis of the central nervous sx-stem. 


‘ Paihoxocx or the Cevteu, Neei ocs Sthteh, a Study Bared upo 
a Sur-ey of Lk.ohs Found in a Senes of Fifteen Thousand Autopsic 
SVft CouTOlle, Xtn Mountain Xieiv. Calif Pacific Pre< 
rublishins Ass , X937 


and the added responsibility it has placed on the 
practitioner of medicine To this end in Part I, 
“Indixndual H3giene” is presented in a x-erx- in- 
formatix'e manner, with chapters on periodic health 
examinations, h3-giene and nutrition, h3-giene of 
clothing, exercise and rest, excretion, air and sun- 
shine, cleanhness, sex hx-giene and personal h3‘giene 
Part II, Group H3'giene, Part III, Communit3' 
Health, and Part IV, Prex'ention of Specific Diseases, 
treat adequateh- the communit3' aspects of public 
health and also man3' indixudual apphcations The 
book is exceptionall3' free from t3'pographical errors, 
arrangement of the contents logical, and writing, 
printing, and make-up excellent. Alike practicing 
ph3'siaans and those speaabzing in prex-entix-e med- 
iane will find it most interesting and x'aluable. 

A. A. D XY. 

O F INTEREST to the obstetrician and g3-necoI- 
ogist, and particularlj’ to those members of the 
medical profession who attempt its utilization and 
interpretation, should be The Rabbit Tesf b3- Ankle- 
saria, a small x olume of i6i pages which presents in a 

’ThS PBACTXONXRS Ll 3 aAR\ OF ifEDICnrC AVD StnZGETRY \ol 12 — 
Pre\enti\'e Mediace and Hjsiene Xct York ard London D App!c- 
ton-Century Co , Inc.» 1937* 

* The Rabbit Test, for the Detectiov or Chorionic T isstEiN the 
Body and the DETEHiONATioN* of rrs PROLTFEHATm: By 

S B Ankiesana. MT) (Bom-) With a fore-rord bj Dr Emil Xo\ak.. 
Bomba>, India Bo-nto Fort Printing Press, 1937 (Obtainable from 
H, K. L. Co , Ltd , London ) 
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vcr> complete manner all pln«Ci of this biologic test 
1 he opening chapters proviilea comprehcnsneback. 
ground of such knonledgcofobbtetricand gynecologic 
endocrinology as is either necessary or asaibble at 
the present stage of development An ettensivc re 
Mew of the liletaiure incorporated throughout the 
volume serves to illustrate and emphasize the rc&ulls 
obtained Numerous case reports arc included as the 
various phases of the test are discussed which adc 
quately illustrate and support the conclusions formed 
Ihe pitfalls of erroneous interpretation due to the 
limitations of the test arc constantly stressed by the 
author although it might be suggested that the 
respective advantages and disadvantages of the im 
mature as opposed to the mature rabbit as the test 
animal have not been sufTiciently emphasized Et 
perience has indicated that careful consideration of 
these factors permit the elimination of many addi 


tionai sources of error In the closing chapters the 
author presents a highly commendable pettonil con 
tnbution consisting of a technique for quantitative 
hormonal estimation for the differentiation betseeo 
normal and abnormal chorionic development as en 
countered in hydatid mole and chorion epithelioma 
The evidence presented indicates that the enter a 
suggested by the author regarding the interpretation 
of these determinations should reduce to a miniRiom 
the unnecessary evacuation of normal uterine con 
tents and the removal b> hysterectomy of uteri 
containing normal products of gestation as has so 
frequently occurred when haphazard dilution meth 
ods have been utilized The author is to be com 
mended for a v ery complete presentation of a dilliculi 
subject which will be of unlimited value to anyone 
interested in the problems involved 

Phiup F ^NtroEi 
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T oday surgei^-- may be said to be 
truly international; it has no country 
and no language of its own, and the 
American College of Surgeons, mth 
that insight which .has always distinguished 
its founders, has, I consider, done more than 
any other single body of men to bring aU na- 
tions and peoples into a common brotherhood 
for the furtherance of our science and craft 
and to foster that spirit which works for the 
benefit of all humanity, and not for anj”^ single 
section One must hope that the day may yet 
daMTi when, urged by the same lofty prin- 
ciples, the nations of the world will combine 
to ensure for human beings a stable political 
world where peace is more or less assured and 
is no longer a mere inten’al between succes- 
sive wars Science and medicine cannot 
progress or flourish unless there is security 
and peace between nations, and the same is 
true of all useful human enterprises and move- 
ments for betterment of the race. 

The science of biologjr is the study of hMng 
organisms, the manner in which they arise, 
the way in which they function, and the 
methods by which they reproduce themselves. 
It includes such difierent subjects as botany, 
zoolog)^ physiolog}^, pathologj', and genetics, 
and a biologist is one who studies li\lng organ- 
isms and strives to discover the truths of life 
and living things, and in that respect ever>' 

Oration on Suiuerj pr^ented before the CUmcal Concress of 
the American College ot Surgeons. Chicago October as-ag, 1937 


doctor, who is anything more than a mere 
craftsman, mat'- legitimately claim to be a 
biologist, since in his daily work he is con- 
stantN called upon to study and observe the 
most complicated and intricate of aU living 
organisms, the human body. 

We may take pride to ourselves that many 
of the greatest discoveries of the past in the 
biolo^cal field have been made bj^ doctors as 
the direct result of their observations of the 
human bodj' in the course of treating patients. 
I have only to mention Han*ey’s discoveiy of 
the circulation of the blood in the early part of 
the 17th century’. Lister’s discovery of the 
causes of suppuration and the way in which 
sepsis in wounds can be prevented, Jeimer’s 
obsers’ation that milk-maids did not contract 
small-po.v and his deductions from those facts 
which led to the discovery of vaccinia, John 
Hunter and his intensive search for the funda- 
mental causes of disease and injury, Cushing 
and Horsley’s observations on the functioning 
of the human brain, and Banting’s discovery’ 
of the cause of diabetes 

It may’ be said that every operation a sur- 
geon performs is a biological experiment and 
affords, or may afford, an opportunitv for the 
discovery’ of some new biological truth. It is, 
I think, often not realized by’ the pure labora- 
tory- research workers that unrivalled oppor- 
tunities are afforded to the surgeon for direct 
obserx’ation of lii’ing human tissues, both in 
health and disease, and for the study’ of the 
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manner in which such tissues react to trauma 
and other forms of damage 

The surgeon hahituaHy, as part of his dail> 
uork, performs vivisection upon the human 
bodj, and m that respect has an advantage 
over the pure research worker, who is ncccs 
sarily confined to the vivnsection of animals 
It IS true the surgeon cannot experiment in the 
strict sense, but he has great opportunities of 
observation and a great deal of our knowledge 
of living processes is founded upon the accu 
mulated observations of surgeons while per 
forming operations upon Imng subjects 

We are accustomed to distinguish between 
pure research and clinical research, but there 
la no hard and fast line to be drawn between 
them and the clmiaan, provided he has the 
true scientific mind, is as much a pure research 
worker as he who works in a laboratorj The 
one IS indiapensabie to the other and the best 
results are obtained when the clinician and 
the laboratory investigator are working m 
dose collaboration 

There is, it seems to me, a ver> real danger 
in these days that mediane may be too much 
divided into separate compartments We 
have the physiaan, the surgeon the patholo 
gist, the pure research worker, and the bio 
chemist, all doing their own work and often 
hardl} aware of w'hat is happening m each 
others’ departments This division of work 
into a number of different sections is nccessar> 
m these daj s, if we are to make rapid prog 
ress, and there can be no doubt is largelj 
contributing to make medicine a true saence 
but unless dose touch is maintained between 
the different departments the individuals tend 
to become oier specialized and loo much like 
the machine minders of the mass production 
factor) The surgeon and the ph) siaan should 
do w ork in the laborator) and the pathologist, 
the physiologist, and the re>earcb worker 
should sometimes attend operations and see 
clinical work at the bedside I have alwavs 
made it m> practice to attend in the labora 
torv of m) hospital at least once a week and 
1 know I have greatl) benefited thereby I 
am persuaded that the practice is a good one 
The observations that are made in the op 
erating theater and the laboratorj are more 
correctly evaluated if they are frankly dis- 


cussed between the surgeon and the patholo 
gist A fact which may to the latter appear 
of little importance maj be of the utmost 
significance to the surgeon who Lnows its 
clinical bearing and vice versa 
But if the surgeon is to be a biologist in the 
scientific sense he must learn to make exact 
measurements The essence of saentific ob- 
servation is exact measurement It has been 
said that doctors arc not saenusts because 
they cannot express their conclusions in £g 
urcs In the past this cnticiam was to a lar,,e 
extent true, morbiditj was stated as the 
opinion of an eminent person unaccompamed 
b> any kind of data, and was often accepted 
as fact, but in recent jears a great deal haj 
been done to obtain exact data in relation to 
diseased and abnormal states, and mediane is 
on the way to becoming an exact science where 
proof will take the place of opinion 
We can now estimate the state of the dim 
aged heart m terms of the electrocardiograph 
the condition of the kidnejs in terms of the 
blood urea and the w atcr balance ol the tw- 
sues m terms of the calcium content Iti» 
now often possible to express pathological 
conditions in percentages and figures 
Neither the surgeon, nor the pathologi t 
should ever cease to learn new facts or n'w 
inteipretations of old facts The aft of healing 
has not >et reached anj finalit), nor n it 
likelj to do so for a \cr> fong while Surgeons 
have from time to time fallen into tb® error of 
beJicviRg that their craft had reached such a 
stage of perfection that little further improve 
ment was possible , 

tven that great surgeon o! thcseventcenin 
centui) Ambrose Parf, fell into the common 
error of ceasing to be a humble 
nature and becoming too satisfied with wna 
he had achieved as is evident from this pns 
sage in the dedication of his work on surgerj 
to King Henry the Third of France for 
God IS my witness, and all good men know 
that I have now laboured fifty jears ® 
care and pains in the iffustration and amp*>fi 
cation of Chirurgery and that I have so c« 
tainly touched the mark whereat I 
that antiquity may seem to have nothing 
wherein it may exceed us beside the ° 
invention, nor posterity anything left but a 
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certaia small hope to add some things, as it is 
easy to add to former inventions.” Pare was 
undoubtedly the greatest surgeon of his age, 
but were it possible for him to come back to 
practice today, he would find that the only 
thing he knew would be how to reduce a dis- 
location and how to set a fracture, and even in 
this respect he would be unable to compete 
mth the most junior house surgeon at one of 
our big hospitals 

This quotation from Ambrose Pare shows 
how unwise it is for us ever to assume that 
what we regard as the great achievements in 
knowledge and practice of our own time are 
final or unsurpassable, or that we ourselves 
have learned aU that we can Nothing is ever 
final, nor can knowledge ever stand stdl The 
true enquirer, and the true surgeon, must 
always keep a humble spirit, content to help 
forward to the best of his ability the practice 
of his craft in his own time and in the sure 
hope that those who come after him will find 
the foundations upon which they desire to 
build are firm and sure, and have not, as the 
result of his mistakes, been falsely laid He 
must be ready to unlearn much ^at he has 
learned and start again from the beginning, 
not once, but many times 
The changes which have taken place in the 
practice of surgery even in the comparatively 
short period since I first became a medical 
student at Cambndge have been very con- 
siderable. Thirty years ago, once an operation 
had been decided upon, the surgeon proceeded 
to perform it without any further assistance 
than an anesthetist and a house surgeon. No 
preparatory’- treatment was deemed necessary’^ 
and the surgeon was quite prepared for the 
fact that for many’- hours, sometimes days, 
after the operation his patient would be 
wolently sick, due to the ether or chloroform, 
which were the only available anesthetics 
But today' the surgeon requires a regular team 
of assistants if he is to do first class work 
Often elaborate tests have to be made requir- 
ing the assistance of skilled scientists, a phy'si- 
cian’s report on the functioning of the pa- 
tient's various organs has to be obtained, 
biopsy specimens have to be reported upon by 
a skilled pathologist, and the surgeon has to 
rely' upon a number of persons beside himself 
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to assist him in bringing the case to a success- 
ful conclusion; in other words, the best surgery' 
now requires team work 
This is now generally' realized and is a great 
tribute to the pioneer work of the Alayo 
brothers, -who first instituted it One of the 
results of this development is that much more 
elaborate equipment for hospitals has become 
a necessity and that operations cannot now be 
satisfactorily performed in the patient's o-wn 
home Another result is that operations have 
tended to become more expensive, but any 
extra e.xpense is well worth the additional 
safety that is provided by' modern team work 
and modem hospitals. 

Admirable as this is, it has alway's seemed 
to me there is today' a real danger that the 
young surgeon who is just starting his career 
may' too reachly' believe that surgical opera- 
tions can be performed only under circum- 
stances where such sendees are available, that 
he may' come so to rely upon the facilities 
which a modem up-to-date hospital, like those 
I have seen in this dty, affords, that he will 
be unable to operate successfully under cir- 
cumstances where they are not available. But 
it may' well happen that he -will not have the 
good fortune to become a surgeon to one of 
the great hospitals of this, or any' other city', 
but may find himself in some out of the way 
part of this great continent, or some other 
continent, where he "will be called upon to 
perform operations entirely' without skilled 
assistants and with none of the facilities to 
which he is accustomed, and if he is the man 
he should be he -will not be discouraged but 
will so improvise his equipment and reorgan- 
ize his technique as to be able to deal success- 
fully -with the situation Most of us who had 
to attend to the woimded during the last war 
had to learn this lesson, and on the whole, if 
the results were not as good as we had ex- 
pected, they were not too bad 

Some y'ears ago I had to go to Nepal, which 
lies between British India and Tibet, to 
operate upon the ilaharajah of that State, 
and while I was there I was asked to do a 
number of operations under circumstances to 
which I was quite unaccustomed There were 
no nurses at aU, the patients just “stayed 
put.” if I may' use that e.xpression, until I 
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came back, often several days later They did 
not seem to have moved at all since I had 
last seen them, although no doubt thej had 
been fed The anesthetists Mere worse than 
untrained, thej were definitely unsafe, even 
when giving chloroform, which was the only 
anesthetic they knew anything about I 
managed, how ever, to perform a large number 
of operations with, I am thankful to say, ex 
cellent results 

WTiile modern methods are a great improve- 
ment and are essential if we are to attain to 
the standard we have set ourselves, namely 
one hundred per cent success, a great deal of 
evcellent work can nevertheless be attained 
without them The best surgeon is not he 
who can get good results onlj when working 
as part of a team in a modern hospital, or who 
cannot make a diagnosis without a patho 
logical report, but he who can adapt himself 
to the circumstances m w hich he finds himself 
and still make a diagnosis and operate sue 
ccssfully with the minimum of risk and post 
operative discomfort compatible with the 
circumstances 

Every surgeon who is saentifically minded, 
and I have little use for the surgeon who 1$ not 
so minded, must be content to try to add 
something to the sum of human kaonledge 
To be content to practice his craft just as be 
has been taught it and to leave it as he found 
It should not be enough He should strive to 
add something for future generations 

It takes a long time to establish the truth of 
new biological discov eries and only those who 
are content to wait and are able to put up with 
constant discouragement and disappointment 
are worthy to call themselves biological et 
plorers New truths take time to become es- 
tablished and old customs and old ideas die 
slowly and with much difficulty, but, in the 
end, truth can never fail to succeed, and to 
find Its proper place It may be and often is 
delayed, but it cannot be entirel> or petma 
nently suppressed 

Today the surgeon is making more and 
more use of biological research to assist bun in 
saving the lives of his patients, or in enabling 
him to avoid procedures which he knows may 
jeopardize his results Our recently acquired 
knowledge of some of the facts with regard to 


the water and calaum balance of the blood 
and tissues has proved of the utmost value in 
dealing w ith cases of severe intestinal obslnic 
lion and in avoiding complications after «r 
tain operations We now have teats such aa 
the "urea clearance test” (Van Sljke test) by 
which we can often estimate before operaUon 
the dangers to which our patient wiU be ex 
posed and w hich enable us to so prepare bim 
that the nsk can be much diminished or 
avoided Operative surgery is graduaUj be 
coming a science as well as a cr^t, and those 
of you who will be performing operations dur 
ing the next 30 > ears will, if jou make proper 
use of it, have at jour disposal the means to 
reduce many of the risks of surgical procc 
dures that are not available to us today 
At the beginning of this century postopen 
tive surgical shock had t,.ken the place of 
sepsis as the chief cause of death after surgical 
operations A certain degree of shock 
expected after all major surgial procedur* 
and the notes of that time revealed it as the 
most common cause of postoperative »ot 
tality Practically nothing was then knoffa 
about the cause or physiology of the conditioD 
and the treatment was confined to keeping the 
patient warm and injecting strjchmne u 
large doses It is no w quite obvious that 
other conditions, not then known about, «« 
either confused with cases of true shock, W 
were mixed up with it Such conditions ss 
dehydration, calcium deficiency, what is orteu 
called aadosis, and many other now well 
recognized comphcations, were at that tune 
not distinguished from true shock 
Looking back upon my early days at tre 
Queen’s Hospital for Children, I remembe 
many postoperative deaths among the ctu 
dren m my surgical wards that I now 
as having been due to aadosis caused by ta 
chloroform then used as an anesthetic, an 
which could easily have been prevented by tne 
administration of sugar or alkalies, had we a 
that time known what to do 
The commonly accepted pre operative trea 
merit at that time was to administer a sma 
purge to the patient the day before the 
tion and to starve him for 12 hours After W 
operation water was given in teaspoonl 
doses and no food allowed for several days 
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\STien -we realize that as a result of the use of 
the anesthetics then in vogue severe voimt- 
mg was the rule rather than the exception 
after anj' operation, it only surprises me when 
I look back to those days that our mortality 
was not worse than it was, but even then our 
patients often insisted on recovering despite 
our efforts' The general principle of treat- 
ment in those days appears to me to have been 
that anj-^thing the patient desired mttsl be bad 
for him and should, therefore, be withheld'. 

It was then that Dr. Crile first published 
his famous monographs describing the results 
of his research work into the causes of surgical 
shock At about the same time I was carrying 
out research on the same subject in England, 
and in 1905 I had the honor of delivering the 
Hunterian Lectures at the Royal College of 
Surgeons in England on “The Cause and Pre- 
vention of Shock ” 

I was a follower of Dr Crile’s in that I 
believed exhaustion of the nerve cells con- 
trolling the vasomotor centers, from over- 
stimulation by ascending sensory stimuli, was 
the primary and essential cause of the condi- 
tion known as “surgical shock.” For a time 
this theory held the field and was to a large 
degree accepted as the correct explanation of 
surgical shock, though it met with consider- 
able opposition both here and in England But 
m 1917 when my old schoolfellow. Sir Henry 
Dale, discovered histamine, opinion began to 
change In 1919 when he and Laidlaw pro- 
pounded the theori’- that surgical shock was 
due to a toxic agent (histamine) liberated by 
trauma of the tissues, opinion swung round to 
the belief that surgical shock resulted from 
chemical poisons drculaPng in the blood as 
the result of the trauma 
MTiether the theory of e.xhaustion of the 
nerve centers put forward by Dr. Crile and 
myself over 30 years ago is correct or not is 
still unsettled, but I think you will agree with 
me that the value of any biological discovery 
must be considered in relation to the benefits 
to humanity that result: in fact this might be 
considered a useful “yard stick” for measuring 
the value of any advance in knowledge. Now, 
there can be no question that the theory of 
shock being due to exhaustion of the vasomo- 
tor centers led directly to the application of 


methods in prevention and treatment which 
have in recent years almost entirely elimi- 
nated surgical shock as an operative risk. I 
can frankly say' that I carmot recollect a single 
case of true surgical shock harnng come under 
my observation during the last 15 yuars, and 
that is not because surgical operations have 
become less drastic or less formidable than 
previously, for the reverse is the case 

WTiether this theory of the exhaustion of 
the nerve centers is the correct one, or not, 
future biologists will no doubt eventually de- 
cide, but the benefits to humanity of the pub- 
lication of the theory have already'been reaped. 
It is interesting to obseiwe in tHs connection 
that quite recently the biologists and physi- 
ologists have shown a tendency to swing over 
again to our original theory of neix'e exhaus- 
tion 

No one has been able so far to detect any 
substance in the blood coming from a trauma- 
tized limb which will cause shock when in- 
jected into another animal. Also Simonart 
has shown experimentally that if the vessels of 
a traumatized limb are occluded prior to the 
trauma but the nerve supply left intact, a 
typical condition of shock develops, although 
there is no blood passing from the traumatized 
limb to the general circulation. It looks, 
therefore, as if the original theory of nen'e 
exhaustion is in the main correct In any' case 
I feel sure that Dr. Crile, like my'self, will be 
content to leave the truth to be established in 
the lap of time 

A new branch of biology' which has recently- 
engaged the attention of scientists throughout 
the world is destined, in my opinion, to have a 
profound influence upon medicine and surgery- 
in the near future. I refer to the science of 
genetics, the means by which heredity- works 
to transmit characteristics from the parent to 
the offspring At first it may' seem that this 
has little to do with the healing art, but it is 
generally recognized that it is as much the 
duty- of doctors to prevent disease as to cure 
it and any-thing which will assist us to under- 
stand how diseased conditions arise, or are 
transmitted from one generation to another, 
will better equip us to combat them 

There is much yet to be discovered in the 
field of human genetics, but thanks largely to 
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the brilliant uork of Morgan, de Vncs, Mud 
ler, Loeb, Maud Slj e and their co workers, a 
great deal has alreadj been discovered 
In the soence of genetics, whidi may be 
defined as the manner m which hereditary 
characteristics are transmitted from parent to 
offspring, we have, I believe, found the kej 
which will open that door, so long closctl to us, 
behind which is to be found the explanation 
of the cause of tumors Ever since human 
diseases began to be studied sacntificall> in 
stead of empirically the chief problem that 
has intrigued everyone has been that of the 
origin of tumors A v ast amount of lime and 
money has been spent dunng the fast 25 
> ears in attempting to eluadate this problem, 
and, although no defmite result has been 
reached, the enquiry has been con3iderab!> 
narrowed We now know that tumors occur 
in all vertebrate animals, that they are speoes 
specific and cannot be transmitted from one 
speciea of animal to another, that if left alone 
thej continue to grow indefimtel} during the 
life of the organism m which they arise and 
that if completely removed they do not tend 
to recur We know that by selective breeding, 
mice can be obtained that are predispos^ 
almost one hundred per cent to the formation 
of spontaneous tumors, or are almost entirely 
immune to the development of such tumors 
The first suggestion that tumors might be 
explained by a change or mutation in the 
nucleus of a somatic cell was made by Boveri 
m 1914 He put forward the theory that a 
mutation of the chromosomes m a somatic 
cell was the cause of tumors, but when it was 
found that the chromosomes in the nuclei of 
human tumors were normal both in numbers 
and arrangement this theory had to be aban 
doned, though it may be true of some of the 
tumors of plants Bauer had also suggested 
that a mutation of the nuclear elements m a 
somatic cell might be the cause of tumor 
formation (1928) In 1932 I published the 
theory that tumors are due to a mutation of 
the genes m a somatic cell for excessive repro 
duction ^ _ 

This theory has the merit of offering a satis 
factory explanation of the known facts about 
tumors tvhlcli no other theory has hitherto 
achieved But m order to estabhsb a theory 


it is necessary to bring forward expenmenta) 
proof, and at present this is not possible 
The genes are, and must always remain 
invisible to the human ey e and gene mutation 
cannot ever be visible So far no one has sue 
cceded in devising any form of experiment 
that will prove that a tumor results from 1 
gene mutation m a somatic cell, and at present 
the theory remains as a logical deduction from 
know n facts of the probable causes which re 
suit in the formation of a tumor 

A logical conclusion which explains the 
know n facts, ev en if 1 1 is no mort than a stated 
opinion, promotes the progress of scientific 
knowledge even if it should subscquendi 
prove to be xnxmg At present this theory 
relics on negative rather than positive e\i 
donee, but all the findings of Maud SI) e and 
others on genetic factors in mouse tumors. 
seem to support it 

The remarkable observation made by 
^^cFarIand and Meade on tumors m uniovular 
twins seem^ to me strongly to support the 
theory They collected 20 reports on lumor> 
occunng in homologous, or uniovTilar, twns 
In every case the tumor was present in both 
Ixvins at the same time The tumor was or the 
same type and occurred in the same organ 
In one case both twnns developed sarcoma ot 
the right testicle at the same age and in an 
other case both twins at the same age devd 
oped duct caranoma of the right breast 
Since uniovular twins result from the division 
of the ongmal fertilized ovum into two 
halves each of which develops into a 
picte individual it must follow that they have 
an exactly identical genetic constitution 

It seems to me that nature has here per 
formed an experiment for us which 
that tumors are due to some genetic chang 
in the nuclei of certain somatic cells ' 
know that variations which are permanen 
and irreversible result from gene mutations 
ui the germ cells, and that by this proc 
esb working during millions of years, tn 
various species and varieties of living organ 
isms w hich inhabit this earth have been > 
evolved It setms reasonable to conclude tha 
similar gene mutations can also occur in tne 
somatic cells of the adult individual If 
a change takes place for increased rate 0 
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growth in a somatic cell then since the change 
must be permanent and irreversible the ulti- 
mate result must be the development of a 
tumor. 

An ob\dous argument against this theorj’- is 
that if mutations occur in somatic cells there 
should be many examples of this, apart from 
tumors, since it is unreasonable to suppose 
that only mutations occur which result in 
excessive growth But mutations which result 
in any other change null never be seen. A 
somatic cell is not like a germ cell in having 
numerous progeny; when it dies it is only re- 
placed by another single cell, and if it under- 
went a mutation to become black instead of 
white, since only a single cell would be affected, 
no obinous result would appear It is only 
when an increased rate of reproduction is in- 
cluded in the mutations that any result can 
become obvnous 

This theor}’^, while it appears to explain the 
ongin of tumors, does not seem to afford any 
easy solution to that much greater and more 
important problem of how to prevent or cure 
tumors in human beings, but knowledge is 
strength and human experience seems to show 
that when the cause of a disease is known it 
has generall)'^ led to the discovery of some 
means of prevention or cure, and it may well 
be that tumors will prove no exception 
I hope that m}' oration this evening has 
demonstrated that the surgeon should also be 
a biologist, that he should not be satisfied 
merely to practice his craft with dexterity 
and success, but should strive to make use of 
his unrivalled opportunities for the observa- 
tion of human processes in health and disease, 
to learn new truths, however apparently un- 


important, which when checked and rechecked 
ma}’- in the course of time add to the sum of 
human knowledge and lead in the future to 
better and surer means of alleviating human 
suffering. 
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TREATMENT OF PEPUC ULCER— INDICATIONS 
FOR SURGERY 

J H ME^NS, M D , Boston Massachusetts 

S INCE the chairman of jour Board of recur or become chronic (ii) Aseitberphjsi 
Regents has insisted that I a mere cians or surgeons, i\e maj relIe^e the simp 
phjsician, speak to >ou, a group of tomsof ulcer, oralter its course Ueiavejet 
surgeons, on the indications for surgery to leam how to remov e the cause of tie disease 
m peptic ulcer, although I assured him I had Before planning treatment in ulcer it is 
nothing new or anginal to contribute to that necessary to determine bejond peradienture 
tune honored subject, I am constrained to vvhetheranulcerbetrulj present, and, ifs0|0l 
believe that he feels that the phjsician’s as what vanety In the diagnosis of ulcer care 
well as the surgeon s opinion on when the ful historj taking, expert roentgenograph!, 
patient with ulcer should undergo operation, and of late gastroscopy, are all jmportaot 
is important Certainly it is true that m most Physical examination usually yields compan 
instances it is the physician who first secs the tnelj htUe direct evidence, and analysis oi 
patient with ulcer, makes the diagnosis, and gastne contents is less important than it U'ccl 
decides whether or not to call in the surgeon to be because other procedures give more sig 
Moreover, if the surgeon is called m and oper mficant information On the whole the diag 
ates, the physician will still have to care for nosis of ulcer is rather accurate (40) hot 

the patient for tie rest of his hfe because only is it important todiscoier thepresenceol 
surgery (8, ii)usually doesrotcurethepalient ulcer, but aUo its location because location 
with ulcer any more than does medicine As a conditions its course, and is importantly re 
physician approaching the problem of mdica laied to indications for treatment 
tions for operation m peptic ulcer I may ask Gastroscopy rates speaal mention It « 
"What can the surgeon do for my patient not a substitute for t ray, rather an adjanrtp 
which I cannot do, and what are the risks, but, by means of the direct view it 
complications, and sequells of the kinds of more accurate impression of the nature o' * 
treatment which he can furnish^ How perma lesion can often be obtained than ispossib em 
nent is the relief he can give>'’ Ifanswcrsto anyotherway It is of vast importance nd* 
these can be found the problem raised by the tcrmining the source of hemorrhage m certain 
title will be solved cases, of gastntis, for example, m which th^re 

The etiology of peptic ulcer (17, 17 20 2S, may be bleeding approaching m magnitude 
36, 37) is unknown, nor does speculation as to that in ulcer The introduction in 1932 of the 
etiology gt' e any aid at the present time to W olff Schindler flexible gastroscope (34) 
choice of treatment For our immediate pur lutiomzed gastroscopy, because it converted a 
pose It IS only necessary to accept as fact that dangerous procedure into one which vs quite 
ulcerations commonly occur in stomadi and safe provided certain simple precautions are 
duodenum, occasionaJJvin the esopbagusand taken, and one not attended by great discom 
m the small bowel, as a result of surgery, and fort In the hands of Benedict (6 7)atMas‘^ 
that they produce certain typical, or some chusettsGeneralHospital who,Ithink,wast e 
tunes atypical, s> mptom pictures and run cer first to use the instrument in this country , 

tain chiractenstic clinical courses Oneofthe troscopy has become an important aid to our 

most important feituies of a peptic ulcer is diagnostic equipment Edwards, m 

that althoueh it tends to heal, it also tends to has reported resultsquitesiraiIartoBen« 3 i«J> 

inataii g c«.m1 Thediffcrential diagnosis between ulceraod 

n/partmlmt ©medicine lUrvatdJledKsIScbwa CanCCr IS the most important, in this fieW 

PtcMAted before the Clm^al Consre«5of the Amenean ge have to make First symptoms COin 

of Surgeons Chicago October 2S-I9 1937 ^ 
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ing on acutely in middle life, or later, of course 
strongly favor cancer, althougli even so they 
can be due to ulcer. More often the problem 
is not so much one of distinguishing between 
ulcer and cancer as in deter mini ng whether 
the patient with known chronic ulcer also has 
cancer The gastroscope gives important aid 
in settling this question 

The location of the lesion is of vast impor- 
tance in the cancer question A lesion which 
can be clearty placed in the duodenum is 
almost certainly not carcinomatous A lesion 
of the greater curvature of the stomach is 
almost certainly malignant; so too is one high 
in the fundus An ulcer in the prepyloric re- 
gion of the stomach or upon the posterior wall 
is to be looked upon as cancerous until proved 
not to be Lesser cun^ature ulcers are usually 
not malignant, but even they maj’- be. In the 
case of lesser curvature, prepyloric or poste- 
rior wall gastric ulcers not definitely cancerous 
by x-ray and gastroscop)’’, and with constitu- 
tional symptoms suggestive of cancer lacking, 
it may be permissible to observe the effect of a 
short course of strict medical regimen, indud- 
ing rest in bed, upon symptoms and x-ray and 
gastroscopic findings (19). If, after not more 
than a month of such treatment, cessation of 
sjmptoms and unmistakable evidence of heal- 
ing by x-ray are not obtained, then exploration 
without further delay should be recommended. 
If, on the other hand, conifincing evidence of 
healing is obtained, expectant treatment may 
be carried further, but even then re-examina- 
tion by x-ray should be made at rather fre- 
quent intervals Exploration should be urged 
at any time when healing is not progressing 
Having made a diagnosis of ulcer and de- 
termined its location and ruled out cancer, to 
plan treatment intelligently it next becomes 
necessary to consider the following questions 
Is the ulcer acute or chronic’ Is it penetrating 
or perforating’ Is it bleeding’ Is it causing 
obstruction? In brief, is it simple or comph- 
cated’ Upon the answers to these questions 
and upon location of the lesion will rest the 
decision of whether the given patient is to be 
treated by medicine alone or by a combination 
of medicine and surgerj'. 

There is theoretical ground for daiming 
that all cases of peptic ulcer should be treated 


surgically, that the surgeon can remove in Mo 
all the ulcer bearing regions, and that only in 
this way can the disease be truly cured. The 
actual results of surgerj' thus far do not jus- 
tify any such position. The statistics avail- 
able in the literature indicate that the results 
in large series of medical treatment alone or 
medicM plus surgical are not very different 
(ii, 25, 40). It also is emdent that the risk of 
operation is far from negligible. 

This being true, it seems fair to sa\" that 
aside from the occasional diagnostic necessity 
of e.xploration, which I have mentioned, sur- 
ger3’^ is indicated in peptic ulcer only for cer- 
tain complications and for resistance to medi- 
cal treatment (ii, 17, 26). or for failure of 
previous surgerj’-, nor is it clear that it is 
always indicated even then. The e.xperience 
at the Massachusetts General Hospital indi- 
cates that about 10 per cent of all patients 
with duodenal ulcer ultimately come to sur- 
gery, but that 30 to 40 per cent of those with 
gastric ulcer come to operation. We can dis- 
tinguish perhaps between certain absolute 
in^cations for surgery and others which are 
debatable 

The most absolute and mgent indication 
for operation is perforation. Although pa- 
tients on occasion have undoubted!}’’ sunived 
perforation -without surgerj’, the physician’s 
job after making, or indeed suspecting, the 
diagnosis of perforation is to send at once for 
the surgeon It is generally agreed that the 
prognosis gets steadily worse as time elapses; 
therefore one can say that the longer the 
physician remains inactive in such a case the 
more subject to criticism he becomes (32). 

The operation to be done has the immedi- 
ate purpose of closing the perforation and of 
sa-ving the patient from death from peritoni- 
tis There are some who ad\’ise going further 
at the same time and performing an operation 
designed to modify the course of the ulcer as 
well as simply to dose the hole. Routine 
gastro-enterostomy, for example, -with per- 
foration closure, has been advocated, and even 
routine partial gastrectomy. At the hlassa- 
chusetts General Hospital most of us agree 
emphatically -with Graham, with Guthrie and 
Sharer, and -with others (33), that to subject a 
patient in as imminent danger of death from 
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shock as IS one « ith a perforated peptic w!cm, 
to the hazard of more than the minimum sur 
gery necessary to correct the acute situation, 
IS not wise treatment Only the double com 
plication of perforation and marked obstme 
tion should justify more than simple closure 
The preparation of the patient tvjlh per 
{oration must be rapid but thorough Trans 
fusion to correct or to pre\ent shock is often 
indicated The imminence of shock depend:^ 
upon the time elapsing betneen perforation 
and operation, and upon the condition of the 
patient prior to the perforation If opera 
tion 13 earned out vnthm a fexs hours of per 
rotation, because of the relati\ely sterile na 
ture of the matenal spilled into the peritoneal 
cavity, drainage is usually unnecessary It is 
very desirable to ai.ojd drainage if possible, 
because the adhesue process, which it will 
surely set up greatly increases the likelihood 
of obstruction later (i8) In patients under 
care /or chronic ulcer, a should be possible to 
minimi*e the occuttcnce of perforation By 
strict attendance to the nature of symptoms 
and T ray and gastroscopic e\adence, one may 
detect and deal ntth penetration before it rc 
suits in perforation rather than after 
Let us nert consider the complication o/ 
hemorrhage The indications for operation 
here can by no means be settled as easily as in 
the complication of perforation Surgery is 
aJn'ays indicated m perforation unless the 
patient be so near monbund that there is no 
hope of saving him The only debate concern 
mg indications for surgery in perforation has 
to do with how evteosive the sucgical procc 
dure should be In the case of hemorrhage 
not only is there difference of opinion as to 
when and what operation is to be done, but 
also whether operation is indicated at aU 
Perusal of the papers of Allen, Gordon Taylor, 
Tidy (39) Finsterer, Graham Hurst Hinton 
Goldman, \Ieuleagracht Schiodt and Wold 
rnsri wdl pv e the reader a vivid impression of 
the divergence of opinion as to how hemor 
rhage from peptic ulcer should be treated To 
arrive at a reasonable solution of the problem 
It is necessary to recognize that hemorrhage 
occurs under a variety of circumstances bav 
mg different therapeutic significance There 
are large exsanguinating hemorrhages there 


are small ones carrying httlfi risk There are 
first hemorrhages and recurrent hemorrhages 
There are hemorrhages in young persons an4 
in old \11 these factors hav e to Iw Uke o into 
consideration m planning treatment 
It is the opinion of Allen, Jones, and others 
at the Massachusetts Genera! Ho'pital, that 
the factor of age has not been juffiaeaUy 
stressed First hemorrhage^ from peptic ulcer 
in persons under 50, even though, massive 
rarely cause death Itsemstousverydoubl 
ful if operation during hemorrhage is in 
dicatctl in such cases Nor does it seem to 
us that subsequent operation m the ase of 
first hemorrhage done for the purpose of pit 
V cnlmg further hemorrhage is rational There 
is a fair chance that the patient will nev « have 
another hemorrhage, even if not operated 
upon, and there is no guarantee that he will 
not hat e one again i! operation is done 
In the treatment of massive bemorrhige 
from peptic ulcer whether fint m recuiroit, 
one 01 the most important theraMutic meu 
ufcs is the slow dnp transfusion \ai) Trans 
fusion la of prime importance, not only in 
restoring blood volume and hemoglobin con 
ccntrition dunng hemorrhage, but also m 
shortening the com alescence from blood loss 
afterward The dnp method make> it possible 
to five a maximum amount of Wood vntli a 
minimum risk of increasing hemorrhage bv 
raising blood pressure 
In persons past 50 the problem is differ^at 
In them the chanceof death from an eosangui 
anting hemorrhage la much greater Since u 
chciAing of bleeding by surgen is to he liie 
saving it must be done early it has been our 
policy to advise operation in patients past 50 
with severe hemorrhage who show no im 
provement wnth dnp transfusion in from 12 *<> 
24 hours We believe that although this 
course is hazardous it gim the patients m 
question the best break possible In advasing 
operatJoft in any bleeding case the physiaan 
should recognize that it is difRcu.lt surgery 
Hemostasis in either stomach or posterior vvaii 
of the duodenum which is where most big 
duodena! hemorrhages come from requires a 
thorough know ledge of the source of the blow 
siqif^y to the region and how it can be reached 
out^e the inflamed area 
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Recurrence of hemorrhage also increases 
the indication for surgery. As the mortality 
from hemorrhage rises with age, so too it does 
with each recurrence (2, 15). We should pre- 
fer to have operation done after hemorrhage 
has ceased, rather than during, although on 
rare occasions one might be forced to the lat- 
ter. Even in persons under 40 we should favor 
surgical inten^ention if the patient had had 
several large hemorrhages If it were known 
that the ulcer was a posterior wall duodenal, 
the indications for operation would he espe- 
cially great. The operation of choice in pa- 
tients who have bled repeatedly from ulcer is 
probably some sort of resection (5, 13, 17, 21) 
Gastro-enterostomy offers relatively little be- 
cause hemorrhages are about as frequent after 
it as without, either from the original ulcer or 
a subsequently forming gastrojejunal one 
Pj’loric obstruction when permanent, that 
IS to say, not due to temporary causes such as 
spasm or edema, is a strong indication for 
surgery — ^whether gastro-enterostomy or gas- 
tric resection is for the surgeon to decide It 
should be recalled that the patient with ob- 
struction is often a very poor operative risk 
on account of the interference vith nutrition 
which he has sustained (4, 20, 23, 24, 31, 36) 
He may be short of vitamins, glycogen, pro- 
tein, and salts His plasma protein maj' be 
dangerously lovr Prior to operation it is very 
essential that ever^’’ effort be made to correct 
any such faults. A high mtamm intake is 
indicated, and to restore low plasma protein 
transfusion is the most effective procedure 
The preparation for operation in ^ese cases 
is quite as important as the operation itself. 
In a few veiy malnourished patients a jejunos- 
tomy for feeding may be desirable before the 
surgical attack is launched at the obstruction 
^ Finally we come to the question of indica- 
tions for surgery in cases when adequate medi- 
cal treatment has failed to give satisfactory 
relief I may say also at this point that ade- 
quate medical treatment is not a matter of 
dietary regulation and rest alone The psychic 
state of the patient with ulcer, as physicians 
and psychiatrists have found out, is of great 
importance (q) Peace of mind promotes peace 
and healing in a peptic ulcer perhaps more 
than any other factor. Persons who work un- 


der strain, as for e.vample surgeons, often have 
ulcers, and the more their jobs harass them 
the more their ulcers plague them -with stunp- 
toms. Cases resistant to medical treatment 
will include many of the posterior wall duode- 
nal ulcers which have become penetrating and 
involved neighboring structures. MTien this 
has happened, and its happening may be indi- 
cated by change in character and severity^ of 
symptoms, operation is undoubtedly indi- 
cated. WTiat operation should be done has to 
be settled in the indmdual case (14, 26, 381. 
MTiereas gastro-enterostomy in duodenal ulcer 
gives immediate relief to synaptoms in many 
cases, it is far from ideal because of the fre- 
quencyq perhaps 1 5 per cent of cases, in which 
it is follow'ed by' jejunal or gastrojejunal ulcer. 
It is particularly' unsuitable in persons with 
hyperacidity' and hypersecretion, and in those 
who have no pydoric obstruction. In cases in 
which gastro-enterostomy has been done, sus- 
tained and thorough supercision is indicated 
in order that postoperative ulceration can be 
detected early, as both hemorrhage and per- 
foration not infrequently result from it (41). 
WTien jejunal or gastrojejunal ulcer is estab- 
lished, further operative closure of the gastro- 
enterostomy' combined with such resection as 
is indicated becomes necessary'. 

Lesser curvature gastric ulcer will also some- 
times fall in the group in w’hich surgery' must 
be done for intractability'. The operation of 
choice in these is undoubtedly resection (par- 
tial gastrectomy'), but occasionally in older 
patients, in highly weakened states, prudence 
demands the election of gastro-enterostomy 
instead 

CONCLUSION’S 

In conclusion I will give as my opinion that 
all patients with peptic ulcer must be treated 
medically from the time the diagnosis is made 
until the end of their lives; that in addition, 
for certain complications of ulcer, surgical 
treatment -will have to be employ'ed. 

The absolute indications for surgery are in 
the treatment of the complications of perfora- 
tion and organic obstruction and to rule out 
cancer. The indications for operation about 
which opinion differs most greatly are those 
concerning hemorrhage. Personally, I shall 
accept the view that operation should be 
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shock as IS one wth a per/oratcd peptic uicer, 
to the hazard of more than the minimum sur 
gery necessary to correct the acute sittaation, 
IS not nise treatment Only the douUe cam 
plication of perforation and marked obstnic 
tion should justify more than simple closure 
The preparation of the patient v.ilh per- 
foration must be rapid but thorough Trans 
fusion to correct or to present shock is often 
indicatcfl The imminence of shock depends 
upon the time elapsing between perforation 
and operation, and upon the condition of the 
patient prior to the perforation If opera 
tion IS earned out within a few hours of per 
(oration, because of the relativelj stenie na 
ture of the material spilled into the peritoneal 
ca\Uj, drainage is usually unnecessary It is 
\ery desirable to avoid drainage if possible, 
because the adhesive process, which u wilt 
surely set up greatly increases the likelihood 
of obstruction later (i8) In patients under 
care for chronic ulcer it should be possible to 
minimize the occurrence of perforation n> 
strict attendance to the nature of symptoms 
and X ray and gastroscopic evidence, one may 
detect and deal with penetration before it rc 
suits m perforation, rather than after 
Let us next consider the complication of 
hemotihage The indications for operation 
here can by no means be settled as easily as in 
the complication of perforation Surgery is 
always indicated m perforahon unless the 
patient be so near moribund that there is no 
hope of savnng him The only debate concern 
mg indications for surgery m perforation has 
to do with how extensive the surgical proce 
dure should be In the case of hemorrhage 
not only is there difference of opimon as to 
when and what operation is to be done but 
also whether operation is indicated at all 
Perusal of the papers of Allen, Gordon Taylor 
Tidy (39), Fmsterer Graham Hurst Hmton, 
Goldman, Meulengracht, Schiodt and YVoM 
man will give the reader a vivid impression of 
the divergence of opinion as to how hemor 
rbage from peptic ulcer should be treated To 
arnv e at a reasonable solution of the problem 
it is necessary to recognize that hemorrhage 
occurs under a vanety of circumstance^av 
mg different therapeutic significance mre 
are large exsanguinating hemorrhages th«e 


are small ones carrying little nsk Tliereare 
first hemorrhages and recurrent hemenhges 
There are hemorrhages in young persons asd 
in old All these factors have to be taken into 
consideration in planning treatment 
It IS the opinion of Allen, Jones, and others 
at the Massachusetts General Hospital ilut 
the factor of age has not bten suSaently 
stresserl I irst hemorrhages kom peplicxim 
in persons under 50, even though ma sue, 
rarely cause death It seems to us very doubt 
ful if operation during hemorrhage is in 
(iicatcd in such cases Nor does it seem to 
us that sub*>equent operation la the case of 
first hemorrhvge done for the purpose of pie 
venting further hemorrhage is rational There 
tsa fair chance that the patient will neverbavt 
another hemorrhage, even if not operated 
upon, and there is no guarantee that he will 
not have one again if operation is done 
In the ttcalment of massive benionnag* 
from peptic ulcer whether first or recurrent 
one of the most important therapeutic taeas 
urcs is the slow dnp transfusion (s?) Tfsw 
fusion i> of prime importance, not oiu) in 
restoring blood volume and hemoglobis con 
centration during hemorrhage, but aM JO 
shortening the convalescence from blood loss 
afterward The dnp method makes it pos«ble 
to give a maximum amount of blood with a 
minimum nsL of increasing hemorrhage by 
raising blood pressure 
In persons past 50 the problem is difiereot 
In them the chance of death from an evsangui 
nating hemorrhage is much greater Since, u 
checking of bleeding by surgery is to be liie 
saving it must be done early it has been our 
pohey to advise operation in patients past 50 
with severe hemorrhage who show bo t® 
provement with dnp transfusion in frorn 12 M 
*4 hours We believe that although this 
course is hazardous it gives the patients m 
question the best break possible In advising 
r^entwjn m anv bleeding case the physiasn 
should recognize that il is dilBcult surgery 
Hemostasis in either stomach or posterior 1^1 
of the duodenum which is where most big 
duodenal hemorrhages come from requims a 
thorough knowledge of the source of the bl^ 
suj^ly to the region and how it can be reacneo 
outside the inflamed area 
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T he honor which you have conferred 
in asking that we present our experi- 
ence in the operative treatment of 
peptic ulcer is deeply appreciated. 
Our remarks are based upon the cases studied 
and patients operated upon from July i, 1929, 
to September i, 1937, on the First Surgical 
Dhdsion of the Toronto General Hospital 
Dr Means has presented to you the prob- 
lems involved in the treatment of indi\riduals 
vdth ulcer. He has also outlined the indica- 
tions for surgical therapj^ Today there is no 
fundamental disagreement between the physi- 
cian and surgeon in the management of pa- 
tients suffering from peptic ulcer. Surgical 
procedures have no place in the treatment of 
simple duodenal ulcer, and should be carried 
out for gastric ulcer only after adequate non- 
operative therapy. Operation, therefore, be- 
comes necessary only in dealing with the com- 
plications of perforation, obstruction, pene- 
tration, and recurring hemorrhage It is neces- 
sary to follow only a few patients suffering 
from the complications of an ill-adHsed, badly 
chosen, or technically faulty operative proce- 
dure, to be impressed with the great respon- 
sibility the surgeon must assume in advising 
an operation for gastric or duodenal ulcer. 

The patient who accepts operation expects, 
(i) recovery from the operation; (2) relief from 
the sjTnptoms, (3) security against recurrence 
of the disability; (4) restored economic effi- 
ciency 

In order to achieve this desired result, the 
surgeon, in determining the correct operative 
procedure, must take into consideration' (i) 
the site of the ulcer, (2) the character of the 
pathological lesion; (3) the associated physio- 
logical disturbances; (4) the resultant bio- 
chemical disturbances, (5) the age of the pa- 
tient 

From tbe Department of Surgerj , The tTniversiU of Toronto, 
and the Sulcal Sen, ice, Tbe Toronto General Hospital 
^ before the Clinical Congress of the Amcncao College 

of Surgeons, October 33—25 , 1037. 


I. The site of the ulcer. The site of the ulcer 
has a definite bearing on the operative pro- 
cedure. The term “peptic ulcer” we beheve 
to be bad. It is not used in our department. 
It presupposes a knorvn cause of ulcer. It 
infers that gastric and duodenal ulcer are simi- 
lar diseases We believe much harm, confu- 
sion, and disastrous therapy have resulted 
from considering these 2 lesions as a single 
disease entity. We believe that in all cases 
we should speak of a duodenal ulcer or of a gas- 
tric ulcer, and discard entirely the term “pep- 
tic ulcer ” 

The difficulty of excluding malignancy' in 
all gastric ulcers is well recognized. We have 
no interest in the debate as to whether a gas- 
tric ulcer becomes malignant or not. We are 
vety greatly concerned in attempting to de- 
termine if the ulcer be malignant now. Such a 
problem does not arise in duodenal ulcer. If 
the lesser curv'ature of the stomach be diHded 
by the incisura, our experience has shown 
that an fficer situated proximal to this point 
is much less likdy to be malignant than one 
situated between the incisura and the gastro- 
duodenal junction. 

In the duodenum, an anterior wall ulcer 
may produce severe symptoms, and be the 
seat of an acute perforation. If, however, the 
patient suffers from massive hemorrhage, we 
must realize that this anterior wall ulcer can- 
not be the source, but must be accompanied 
by a posterior wall ulcer. A posterior wall 
duodenal ulcer may be present with no ante- 
rior wall ulcer Such an ulcer may produce no 
s>'mptoms except recurring massive hemor- 
rhage, or such symptoms as would result from 
a slow perforation, with the development of a 
peri-duodenal abscess. We have studied a 
series of posterior wall duodenal ulcers occu- 
pj-ing the descending limb of the duodenum 
just proximal to the ampulla of Vater. Such 
have not given sj-mptoms which enabled us to 
arrive at the diagnosis of duodenal xilcer. In 
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limited to patients Weeding after 50 or those 
having repeated hemorrhages 
Resistance to medical treatment, or mtract 
ability, 13 a rather iveighty indication for sur- 
gery, but a patient should not be branded as 
resistant to medical treatment until the latter 
has been adequate The surgical problem in 
resistant cases is not so much one of whether 
surgery is indicated, but of nhat operation is 
best suited to the individual patients needs 
In general, some sort of resection is probably 
to be preferred to short circuiting procedures 
Finally I should like to urge the closest pos 
siblc co-operation between physician and sur 
geon m these matters The physician should 
not be dismissed when the surgeon is called 
he should remain in full partnership with the 
surgeon, both m preparation for operation and 
after care, and he should remain in charge of 
patient after the surgeon is finished with him 
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there is an increase in the units of free hydro- 
chloric acid in the stomach The degree of 
hj^persecretion, and the increase of free hj'dro- 
diloric acid, are, in most instances, in inverse 
ratio to the patient’s age Thus the control of 
ulceration in the young indmdual presents a 
much more difficult problem, not only to the 
physician, but also to the surgeon, than if the 
patient were elderly In the instance in which 
a pyloric obstruction from scar has resulted 
in an atrophj’- of the gastric glands, there is a 
decrease in the units of free h3’^drocliloric acid, 
whereas in the pyloric obstruction due to 
edema, the veiy' acti\nty of the ulcer resulting 
in the edema is accompanied by h3TDermotility 
and h3^ersecretion, and this means an in- 
crease in the free h3'drocliloric acid in the 
stomach. 

As a result of pyloric obstruction, or pain 
associated wnth the intake of food, or a re- 
stricted intake because of the dietetic regimen, 
various biochemical disturbances are present 
Vomiting accompanying p3donc obstruction 
is an outstanding symptom, and the loss of 
body fluids or salts results in a disturbance 
of the acid base balance of the indiiudual, in- 
deed, may even result in tetan3’’ and coma 
Pam or restricted diet ma3' result in under- 
nounshment, or secondar3^ anemia Restric- 
tion of ph3’^sical acthity results in loss of 
general muscle tone. Ravdin has pointed out 
that such biochemical upsets ma3" be accom- 
panied by a decrease in the serum protein. 

5 .4ge of the patient From the foregoing 
it IS ob\nous that whenever possible operation 
should be avoided in the 3’’oung indi\idual. 
VTien, however, it becomes imperative, it 
should be a radical procedure. In the older 
patient, a more conseri^ative operation of the 
indirect type is more often indicated. In a 
series of patients followed b3’’ MacFarlane 
who were operated upon within 2 3"ears of 
the onset of symptoms, 46 per cent had an 
unsatisfactory result Alost of these patients 
were operated upon b3' an indirect procedure, 
before seh-disciphne was attained. The re- 
sults eloquentl3’ confirm the wisdom of our 
present attitude 

_ An operation carried out without the recog- 
nition and correction of the above disturb- 
ances leads but to disaster. < Therefore any 


operative procedure for a gastric or duodenal 
ulcer must: (i) result in a decrease in the 
h3-drochloric acid in the stomach; (2) estab- 
lish efficient gastric empt3ing, with freedom 
from spasm in the stomach or duodenum; (3) 
be accompanied b3’^ e.xcision of the gastric 
ulcer; (4) be associated with ligature of the 
blood suppl3’' of the duodenum in patients 
suffering from massive hemorrhage from a duo- 
denal ulcer. 

If operation be undertaken for a persistent 
and uncontrolled gastric ulcer, belieiing as 
we do that all gastric ulcers must be excised, 
we must choose between a local excision with 
the knife or cautery, with or without an asso- 
ciated gastro-enterostom3'. or the more radical 
procedure of partial gastrectom3'. In our 
experience all operations for a gastric ulcer 
other than partial gastrectom3' have been so 
frequentl3' followed b3' unfortunate post- 
operative sequelae, that we have abandoned 
them It is possible to do a gastric resection 
and resect any gastric ulcer The principle of 
lea\ing undisturbed the ulcer base, which 
ma3' be on the liver or pancreas, has made 
this possible. We would suggest that unless 
the ulcer be removed, the patient is better 
without operation. Man3- clinicians will cite 
cases in which a simple gastro-enterostom3'’ 
has cured a gastric ulcer. jMa3' we suggest 
that were such patients put to bed on a proper 
diet and treated b3'' means of the indwelhng 
duodenal tube, as admsed b3’- Cleaver, such 
ulcers would heal without the surgeon’s help. 
The medical regimen for gastric ulcer as out- 
lined b3’’ Cleaver in our hospital is so efficient 
that operation for an uncontrolled gastric 
ulcer is rarely necessar3’-. Cleaver’s regimen 
consists in the introduction of a duodenal 
tube, which is proved radiographicaU3' to 
lie in the duodenum No food or fluid is given 
by mouth, but through this tube adequate 
nourishment and fluids are introduced, and 
the stomach is thus placed at rest. Roent- 
genograms are made at the end of 3 weeks' 
treatment. If the ulcer is smaller, a further 
3 weeks’ treatment is given. If at the end of 
6 weeks the ulcer is not healed, operation is 
adiased. If the ulcer be healed at the end of 
6 weeks, further roentgenograms are taken 
after another 3 weeks A recurrence at this 
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o\ cr half the cases, be»^use of the location of 
the ulcer, x ra> studies have faded to reveal 
their presence Such have been rcu>ffniaed 
only after m exploratorj laparotom> under 
taken for persistent abdominal pain, or recur 
ring hcmatemesis We have termed such 
ulcers duodenal ulcer aceuUo 
2 The character oj the pathological lesion 
The local lesion has a definite bearing on the 
surgical procedure in the individual case An 
acute perforation maj occur m an acute or 
chronic ulcer In either case, simple closure of 
the perforation wall deal adequately with the 
emergenLy, and thus discharge the surgeon’s 
sole responsibility under suth circumstances 
A posterior nail duodenal ulcer by penetration 
may invade the pancreaticoduodenal artery, 
or one of Us branches Such a lesion, m our 
CTpencnce, has been present in cases of mas 
sue hemorrhage Indeed, the common duct 
may be invaded and an infective cholangitis 
result because of the direct communication of 
the duodenum mth the common bile duct 
through the infected ulcer base (Fig i) A 
gastric or a duodenal ulcer not uncommonly 
invades the liver or pancreas or both In 
such ulcers, as their removal is desirable if 
operation be undertaken, our experience has 
taught u> that leaving the ulcer base undis 
turbed has made the procedure more safe 
and has permitted remo\al of the pathological 
lesion in cases in which, if the base itself had 
to be removed, the attempt would have had 
to be abandoned The pathological change 
about a duodenal ulcer may result in obstrut 
tion with the associated phenomena The 
obstructing factor may be scar or edema from 
the inflammatory reaction about an active 
ulcer It Js of the greatest importance that 
we differentiate these two (actors The former 
has been progressive over a long penod, and 
accompanied by an atrophy of the gastric 
glands The latter is of recent onset, is not 
accompanied by any change in the gastne 
glands, and continuous gastric drainage for 
7 to VO days with an indwelling duodenal tube 
results m the disappearance of (he obstruc 
tion With both sources of obstruction there 
IS edema m the gastric wall The stomach is 
large, and, m the scar obstruction, often 
atonic 


3 The physiological disturbances Such dis 
turbanccs assoaated with an active duodena! 
ulcer are hyperpenstalsis and increased gia 
tnc secretion, together with spasm m the 
stomach or duodenum In an active gastnc 
ulcer w hich has not penetrated all the musde 
coats, there i!> demonstrated radiogmphiallj 
an evidence of persistent spasm Thu u 
represented byadeepcontractioninthegreater 
curvature immediately opposite the crater in 
the lesser curvature (Fig 2) If, fionever, 
the ulcer has penetrated all the coats of the 
stomach, there is no such spasm but a large 
defect on the lesser curvature (Fig $) 

In a recent visit to Berglands Chmc tn 
St Enk’s Hospital, Stockholm, we were shoim 
a pitfall in the interpretation from \ ray stud 
jcs of the large penetrating ulcer In the 
case presented, su^ was the dtagnosia ndio 
graphically, but with the gastroscope there 
was only a small ulcer tn the mucosa The 
contraction in the stomach wall was limited to 
the musculans mucosa, and gave a radiolosi 
cal shadow which could only he interpreted 
as a deep ulcer crater penetrating all coats 
That the musculans mucxisa contracts inde 
pcndcntly 0/ (he muscle wall of (hestonuch 
as suggested by Forsell, has been de&mtn/ 
pro \<3 by the unpublished work of S D 
Gordon in our department This serves to 
put the surgeon on guard before adviuns 
operative procedures largely on x ray tv 
dence It also explains w hy bed rest in many 
instances results m the almost incredibl) 
rapid healing of what appears to be a htge 
penetrating lesser curvature ulcer In 
dcnal ulcer the w ork of Wilson has shown that 
spasm of the duodenal cap is present dunng 
pain The gastric hypersecretion is of mtr ^ ^ 
to the surgeon in so far as it means an increase 
in the units of free hydrochloric aad Uai'e 
the cause of ulcer is unknown it is agreed 
that an excess ol free hydrochloric aad is an 
important factor in the persistence of the 
ulceration 

4 The biochemical disturbances The bio 
chemical disturbances associated with v* 
are of great importance in first deternuning 
the tyqie of preoperative preparation and, 
second, in selecting the proper operative pro 
cedure As a result of the hypersecretion, 
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the ulcer and thus has lessened local infection 
and the likelihood of peritonitis.^ 

Two patients died of pneumonia, and i pa- 
tient returned 3 months later -with an abscess 
about the duodenal stump. Following drain- 
age of the abscess, a duodenal fistula devel- 
oped, w'hich added to the infection and was 
responsible for death. 

This mortality is almost identical with our 
incidence in gastric resection for gastric carci- 
noma We submit that while these patients 
have not carcinoma, they are equally crippled, 
and, having exhausted all other forms of 
treatment, are justified in accepting this 
risk, as, if they survive a radical gastrectomy, 
they can look forward to good health, as we 
have no case of stomal ulcer in our series which 
followed a primary gastnc resection for be- 
nign gastric ulcer. 

The patient suffering from a scar stenosis at 
the pylorus who has never suffered a massive 
hemorrhage, presents the easiest problem 
The long duration of the disease results in 
atrophy of the gastric glands, vith a low' free 
hydrodiloric acid content in the stomach The 
problem in such a patient is simply the estab- 
lishment of normal gastnc emptying Hence 
any mechanical procedure of the indirect tj'pe 
w'ill accomplish this and be followed by a good 
chnical result A posterior gastro-enterostomy 
or a Finney pjdoroplasty w'e have found most 
suitable A Judd pyloroplasty or a gastroduo- 
denostomy, as suggested by Wilkie, have 
given good results in the hands of many sur- 
geons, but in our series we have had such an 
incidence of unfortunate sequelae that we have 
discarded them MTiere recurring hemorrhage 
from a duodenal ulcer has been present, liga- 
ture of the blood supply of the duodenum is 
essential to prevent further catastrophe Thus 
some type of gastnc resection becomes neces- 
sarj' 

We have still to consider 3 groups of pa- 
tients suffering from duodenal ulcer who must 
accept surgical therapy One group is repre- 
sented by patients most often over 50 years 
of age with a low free hydrochloric acid con- 
tent in the stomach Hyperperistalsis is not 
marked No massive hemorrhage has oc- 
curred, and no pyloric obstruction is present. 
Persistent pain is the outstanding symptom. 



Fig I Case No 036036. Hepatic and common bile 
ducts outlined by banum dunng tie course of a barium 
meal esammation The lesion was a postenor wall duo- 
denal ulcerwhichhadperforatedin to the common bde duct 

and it is unrelieved by food, but may be 
temporarily reheved by recumbency. The 
second group presents identical symptoms, 
but with the following difference; they are 
most often under 50 years of age There is a 
high degree of free hydrochloric acid in the 
stomach, and gastric peristalsis is markedly 
increased The third group suffer from duo- 
denal ulcer occulta in the posterior wall of the 
descending limb of the duodenum. In the 3 
groups, the local lesion is a penetrating pos- 
terior wall duodenal ulcer, with marked peri- 
duodenitis In the first of the above groups 
we believe that a Finney pyloroplasty will be 
foUow'ed by a result w'hich will fulfill the pa- 
tient’s demands. In the small series of 15 
cases which we have followed after this pro- 
cedure, we have seen happy results. If, how- 
ever, any rmdesirable postoperative sequelse 
should foUow such a procedure, we have not 
destro}'ed our anatomical bridges, and subse- 
quent surgical procedures ma}' be carried out 
with safety. If, how'cver, the ulcer penetrates 
the common bile duct, the passage of gastric 
content must be entirely diverted by a gastric 
resection. 

The second group, comprising the jmunger 
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date demands operation In this way one is 
able to differentiate beU\een the malignant 
and the non malignant gastric ulcer with 
greater secunt> than we had previously 
attained If at the end of the first 3 weeks’ 
treatment there is not definite evidence of 
impro\ ement, it is presumed that we arc deal- 
ing with a malignant ulcer On the other 
hand, as Cleaver has shown with this treat 
ment a malignant ulcer ma> be healed to such 
a degree that no radiographic evidence of its 
presence can be demonstrated Such a fact 
leads to the necessity of exanuning patients 
with the X ray not longer than 6 weeks after 
the ulcer is healed by this treatment In 
Cleaver’s senes, over a long penod there is 
only one case m which a mahgnant ulcer was 
treated as a benign gastric ulcer There is 
just one exception to deferring operation 
longer than 3 weeks after the indwelling tube 
has shown improvement m the ulcer This 
exception is in a patient w hose first symptoms 
occurred after 60 >ears of age We have so 
far failed to find a benign gastnc ulcer which 
has not been accompanied by cUmcal evidence 
of Its presence before 60 years of age In 
other words, we believe that all gastnc ulcers 
wluch make their appearance after 60 years 
of age are malignant, and the patient should 
be advised to have a gastnc resection as soon 
as adequate preoperative preparation permits 
It becomes obvious, therefore, that all gastnc 
ulcers which we see are first treated bv means 
of an indwelling duodenal tube Even in those 
cases in which operation subsequently roust 
be undertaken, this treatment is of the ut 
most advantage, as it results in disappearance 
of the edema in the gastric wall about the 


TABLE I — GVSTBIC ULCER OPERATIONS 
JULY 1, 1929 , TO SEPTEUBER I, 1937 


Total number of cases 
Gistro-enterostomy 
Resection 

P61ya reconstruction 
Schoemakec reconstruction 
Hour glass deformity 
Ulcer base undisturbed 
Deaths 

pneumonia 

Pentomtis , 

, months after operation lo^ 
■* abscess and duodenal fistula 


ulcer, thus permitting a more efficient and 
safe anastomosis 

Table I show s the detail of the small groip 
of patients operated upon for gastnc ulcer 

Several worthj observations may be made 
in regard to this group The total number of 
patients who submitted to operation dunn^ 
this penod of time is very smalt, and forcefully 
emphasizes the efficacy of Cleavers method 
of non-operative therapy The patients ac 
cepted for operation failed to re'pond to t be 
treatment, or the ulcer recurred soon after 
they resumed the rcsponsibibties of life The 
reason tube treatment failed in these cases 


IS explained by the extent of the local patho- 
logical lesion, and m 8, or 22 per cent of the 
cases, the patients had an associated orgamc 
hour glass In 13, or 33 per cent, the ulier 
base was left tn silu because it involved ctffl 
tiguous structures, notably the liver or pm 
creas 

It thus becomes obvious that the patient 
with gastnc ulcer whom we accept for 
operation has an extensiv e pathological lesion 
in the stomach, often involving contiguous 
structures Such patients present a techni 
callv difficult operative problem, and as a re 
suit must accept a relatively great operative 
nsk, yet one must realize that ope»h®" 
undertaken only when all else has failed I 
future of the patient without operation i» 
complete invalidism or early death 

In this senes we had 6 deaths, or 17 r P 
cent mortality Three patients died 01^ 
tomtis In one of these paUents the conditio 
demanded local anesthesia, and while atteinp 
mg to put in a splanchnic block the 
became detached from the liver, leaving 
base 2 by I mches, and the resultant ° 
in the stomach could not be controlled be 
pentoneal soiling occurred This case is 
one in which gastro enterostomy was 
out — obviously a resection would have 0 
unwise In the 2 other patients, edema = 
still present about the ulcer in the 
wall These cases provided the stimu 
which has led us to treat all gastric u » 
pnmanly by Cleaver’s method, even fhoUo 
we are reasonably certain that operation 
ultimately be necessary Such treatment 
suits in the disappearance of the edema a 
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the xilcer and thus has lessened local infection 
and the likelihood of peritonitis. 

Two patients died of pneumonia, and i pa- 
tient returned 3 months later with an abscps 
about the duodenal stmnp. Following drain- 
age of the abscess, a duodenal fistula devel- 
oped, which added to the infection and was 
responsible for death. 

This mortality is almost identical with our 
incidence in gastric resection for gastric card- 
noma. We submit that while these patients 
have not carcinoma, they are equally crippled, 
and, hadng exhausted all other forms of 
treatment, are justified in accepting this 
risk, as, if they sundve a radical gastrectomy, 
they can look forw^ard to good health, as we 
have no case of stomal ulcer in our series which 
followed a primary gastric resection for be- 
nign gastric ulcer 

The patient suffering from a scar siowsis at 
the pylorus who has never suffered a massive 
hemorrhage, presents the easiest problem. 
The long duration of the disease results in 
atrophy of the gastric glands, with a low free 
hydrodiloric add content in the stomach. The 
problem in such a patient is simply the estab- 
lishment of normal gastric emptying Hence 
any mechanical procedure of the indirect tj-pe 
will accomplish this and be followed by a good 
clinical result A posterior gastro-enterostomy 
or a Finney pyloroplasty we have found most 
suitable A Judd pyloroplasty or a gastroduo- 
denostomj’-, as suggested by Wilkie, have 
given good results m the hands of many sur- 
geons, but in our series we have had such an 
incidence of unfortunate sequelie that we have 
discarded them. WTiere recurring hemorrhage 
from a duodenal ulcer has been present, liga- 
ture of the blood supply of the duodenum is 
essential to prevent further catastrophe. Thus 
some type of gastric resection becomes neces- 
sarj" 

We have still to consider 3 groups of pa- 
tients suffering from duodenal ulcer who must 
accept surgical therapy One group is repre- 
sented by patients most often over 50 years 
of age with a low free hj’drochloric acid con- 
tent in the stomach Hyperperistalsis is not 
marked No massive hemorrhage has oc- 
curred, and no pyloric obstruction is present. 
Persistent pain is the outstanding sjTnptom, 



Fig I. Case No 036036. Hepatic and common bile 
ducts outlined by banum dunng the course of a barium 
meal examination The lesion was a posterior wall duo- 
denal ulcer which had perforated into the common bile duct. 

and it is unrelieved by food, but may be 
temporanly reheved by recumbenc}\ The 
second group presents identical sjTnptoms, 
but with the following difference: the}' are 
most often under 50 years of age. There is a 
high degree of free hydrochloric acid in the 
stomach, and gastric peristalsis is markedly 
increased The third group suffer from duo- 
denal ulcer occulta in the posterior wall of the 
descending limb of the duodenum. In the 3 
groups, the local lesion is a penetrating pos- 
terior wall duodenal ulcer, with marked peri- 
duodenitis In the first of the above groups 
we believe that a Finney pyloroplasty will be 
followed by a result which will fulfill the pa- 
tient’s demands In the small series of 15 
cases which we have followed after this pro- 
cedure, we have seen happy results. If, how- 
ever, any undesirable postoperative sequels 
should follow such a procedure, we have not 
destroyed our anatomical bridges, and subse- 
quent surgical procedures may be carried out 
with safety. If, however, the ulcer penetrates 
the common bile duct, the passage of gastric 
content must be entirely diverted by a gastric 
resection. 

The second group, comprising the younger 
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Fi^ 3 PiMJited loeuura opposite iaaU)«$5«3ciinjiture rig j LirgealceronltssuanHure CDmp!ei‘lyf*ff 
gastric ulcer (rating all coats no lacisuta oa greater curvature 



individuals with a high free hydrochloric aad 
content m the stomach and no p> lone obst rue 
tion, presents the most diiBcull problem in the 
surgical treatment of duodenal ulcer Before 
considering any operation on such a patient 
we must be convinced that all non operatise 
therapy has been t-^hausted W c must be on 
guard Jest lack of self disapline and failure of 
the patient to follow the outlined regimen be 
the cause of the persistence of the symptoms 
No operative procedure can obviate the neces 
sity for self discipline on the part of the pa 
tients Any patient belonging to this group 
who has not acquired sufficient self disaplmc 
TABLE n — GtSTBO ENTEBOSTOSIY FOB 
DUODENAL ULCER 

Total cases 89 

Deaths (3 
Anastomotic ulcers 

Proved by operation 7 

Clinical aad radiological 
diagnosis 4 


to give Up tobacco and alcohol and folhira 
strict dietetic regimen, should not be accepted 
for operation 

Having decided that an operation on a pa 
tient in this second group is necessaiy.^c 
must determine whether the technical proced 
ure will be of the indirect or the direct tjTic 
The indirect type is exemplified by 
enterostomy gastroduodenosforay, the Judd 
or Finney pyloroplasty , the Devine excluaon 
operation, with or without Bancroft’s modih 
cation of removing the py lone mucous rnem 
branc Our experience with gastro entero' 
tomy since the first of July, 1929, is shownW 
Thb/e H 

Three deaths occurred and all were due to a 
non functioning stoma We believe this 'o 
be the result of edema about the suture line 
as has been demonstrated by Lewis m OJ 
department Such patients would now be 
saved by an indwelling duodenal tube ac 
companied by suction drainage The follow 
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Sep 1937 Oct 1937 NOV 1937 D2C 1937 

Fig 4 Grapli showing the \alue of feeding patients who ha\e suffered a \iqlent hemorrhage, a ^et 
with a high caloric \ alue, nch in animal protein Patient was admitted September 4, 1931, following 
se\ ere hemorrhage Betw een this date and ?so\ ember 2, had 18 transfusions of \ aned % olume and inter- 
val On latter date, a high caloric diet, rich in animal protein, was given, followed by a spectacu- 
lar nse in hemoglobin permitting radical gastrectomy December 6 

up of this series revealed ii jejunal ulcers, loroplasty for a patient in this second group. 
Seven were proved by reoperation In 4, the Our experience with gastroduodenostomy is 
diagnosis is based on x-ra3'^ and clinical evi- confined to 9 cases, and was most unhappj'. 
dence Such a high percentage of jejunal One died from obstruction at the stoma, due to 
ulceration is not a condemnation of gastro- axial rotation of the duodenum, the result of a 
enterostomy, it is a condemnation of our technical error One patient has been reoper- 
judgment in selecting cases suitable for gastro- ated upon for an anastomotic ulcer Sir Da\dd 
enterostomy. In the 11 cases in which a stomal Wilkie, who has carried out this operation on 
ulcer had developed there was no pyloric ob- 180 patients, stated in a recent conversation 
struction, and a high free hydrochloric acid that the incidence of late postoperative se- 
content was present on gastric analysis. We quelie had led him to question the value of 
now ^ believe that a gastro-enterostomi*^ is this operation Such experience has led us to 
unsuitable for such cases We have carried consider for this difficult group of patients 
out the Devine operation on 4 patients, and the more radical procedure of a gastric resec- 
3 jejunal ulcers developed and the fourth pa- tion, with or without the removal of the 
tient died from perforation of the pyloric pyloric antrum 

stump 3 weeks after operation. Several of The opponents of any type of gastric resec- 
our colleagues have^ had happy results with tion for duodenal ulcer base their opposition 
Bancroft's modification of Dernne’s operation upon the following opinions: (r) it is an un- 
We have had no personal experience with this necessarily mutilating operation; (2) it is 
procedure M e would not do anj' t\-pe of py- accompanied by a high operative mortality; 
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aac - in . A„_d2 s 



il Ihe k&uke exceeds tbe output it 1 pbced abokC tbe zero line Tbis grapbicsU) 
shows when gastric emptying has been restored 


(3) it IS follows ed by anemia and decreased 
economic cfficiencj, (0 it does not wholly 
protect the patient from the possibilitv of 
subsequent jejunal ulceration 
Our experience with gastric resection for 
duodenal ulcer extends over ii years Wt 
were in the beginning \er> loath to carry out 
a radical subtotal gastrectomy as originally 
advocated and practised by Fmstcrer yet m 
all the patients upon whom we have operated, 
with the exception of the 4 m whom a Devine 
transection operation was done, section was 
made at the gastroduodenal junction and 
the whole or part of the pjlonc antrum was 
removed We have ne\ er practiced the opera 
tion advocated by Ogilvie of carrying out a 
radical gastrectomy but Icavang the pylonc 
antrum intact He based this procedure on 
the assumption that the anti anemic factor 
originates m this area of the stomach Uc rc 
moved the pylorus because we believed that 
jt was the source of a hormone which sUmu 
laled acid gastric secretion One advantage of 


TABLE m — TYPE OF OPERVTION AND 
MORTvmV 





Dele' s deed due lo redicel ope 
elion foreupposed CA cer 



Finceyapefelitf s 


Other pe et oca 


leaving the pylorus intact is the ease 
which the closure may be accomplished atid 
duodenal fistulas obviated In this group oi 
resections we have had one duodenal fistuii 
and this was efficiently dealt with by meansof 
Potter’s technique 

Gradually, over a period of 8 years our 
operation of gastric resection became 
radical This attitude was determined b) 
results seen in the follow up clmit tw J 
years we have done a radical subtotal gas 
trectomy , removing the pylorus and mo>i oi 
the lesser curvature of the stomach \\e w'* 
reached this decision for the following reasOOJ 
recurring ulceration occurred m some 
with small gastric resections The free hydro 
chloric acid in the stomach is not decrease as 
certainly by a small as by a large gastnc re'« 
tion We have not encountered a s/ngro « 
of anemia which was not due to iri«umaen 
food or a badly balanced diet, the 
plained m many instances by economic stfK 
Such patients readily responded to a pmpr 
diet wnth iron therapy 

\\c have come to believe that there la 
very great handicap arising from the sin 
stomach Such is compatible with ° . 
and efficiency despite the diet, work, a 
environment of a laborer The primary mo 
tahty m our senes is not forbidding t ’ 
operation is followed by the lowest maden 
of jejunal ulceration which we have 
cnccd after any operative procedure J” 
III shows the relative incidence of the \3 
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Fig 6 A graphic record of the balance between fluid intake, which includes that 
taken by all routes, and fluid output, which includes unnary output and fluid with- 
drawn through a duodenal tube. If tbe total fluid loss is greater than the intake, 
the \ olume of loss is recorded below the zero line, and if the fluid intake exceeds the 
loss, such \ olume of gain is recorded abo\e the zero line B\ means of this record it 
is easy to determine whether our method of procedure is maintaining an adequate 
fluid balance 


ous operative procedures together with the 
mortality The late results of gastric resec- 
tions for duodenal ulcer are tabulated in 
Table W. 

An analysis of the results of gastric resec- 
tion reveals a low mortality There were 3 
deaths One tvas believed to be due to pul- 
monaty embolus on the tenth day. This was 
a clinical diagnosis, as no autopsy w'as per- 
mitted The 2 other deaths were the result of 
an error in interpreting the gross pathological 
lesion Both were interpreted as being malig- 
nant, and a verj^ radical operation was carried 
out. 

In the first case a diagnosis of pyloric 
carcinoma was made The patient was an 
elderly male, admitted with coma and tetany 
from vomiting After adequate pre-operative 
preparation, a gastric resection was carried 
out He died of pneumonia, and had the cor- 
rect diagnosis of duodenal ulcer been made, 
only a gastro-enterostomy would have been 
done In the second case an erroneous diag- 
nosis of carcinoma of the bile papilla was made 
and Whipple s resection of duodenum and 
pancreas, with transplantation of the common 
bile duct, was carried out. The patient died 
of peritonitis 

The mortality from a gastric resection for a 
recognized duodenal ulcer is verv low If we 
could e.vclude the 2 cases erroneously diag- 


nosed in the gross as carcinoma from our 
series of 131 cases, we could present statistics 
of 129 resections for duodenal ulcer vith i 
death from a puhnonaiy embolus, an accident 
which is apt to occur even with much more 
minor procedures This would give an opera- 
tive mortality of o 77 per cent \Mien it is re- 
called that our operative procedure is carried 
out only on patients who are suflfering from a 
serious lesion, which, ha^■ing resisted aU non- 
operative therapy, leaves the patient seriousW 
disabled, then some risk is justifiable That 
such a low operative mortality can be indefi- 
nitely maintained is too much to hope. That 

TABLE IV. — LATE RESULTS OF 
G.ASTRIC EESECTTOX 

Cases 

Total resections for duodenal ulcer. i?i 

Deaths (2 25%) 3* 

Limited pylorectomy with Billroth I 
reconstruction 2 

Recurrence and both subsequently died of hemorrha>'e 
Limited pylorectomy and postenor Polya r 

rRecurrence re-operation, then further recurrence 
Limited resecUon and gastroduodenostomy 1 

t Recurrence re-operation, and recurrence 
Pnmarj- radical resection i 

.V jejunal ulcer was suspected clinically and radiograph- 
ically in January-, 1937, but re-cxamination in Sep- 
tember, 1937, showed no radiographic e\adence of the 
presence of ulcer, and the patient was suffering no 
digestne disturbance ° 

*Two (iratha were the result of too radical operatim, as Je-ioa tt-s 
froneousl' diagnosed as cancc" 

tThese 2 cases at present comfortable oa medical re^iraea. 
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Fig 7 \ ray study o{ a short loop po>ierior gastro 
enterostomy talcen m the erect position showing the 
stomach held up on the shelf o( the ga.trocoLc omentum 
Subsequent studies show the stoma to Ii« higher than the 
pylonc antrum with resulting imperfect drainage of the 
stomach and ultimate development of a je;unal ulcer 

it has been maintained over the period from 
the ist of Jul>, 1929, to date n due to a very 
careful selection of patients for operation 
cartful and adequate preparation, and perfect 
co-operation between the medical surgical, 
and operating room staffs, combined with a 
careful and prolonged postoperative super- 
vision of diet and work The recurrences fol 
lotting the Schoemaker or Billroth I type of 
operation have evolved for us a definite pnn 
ciple In one case the ulcer base in the pan 
creas was not removed, and in the second case 
a limited resection was done We now believe 
that no tj-pe of resection accompamed by a 
gastroduodenal anastomosis should be car 
ned out for a duodenal ulcer unless all the 
local pathological tissue, including the base of 
the ulcer, be excised It thus becomes obvious 
that there will be practically no cases of duo 
denal ulcer which require operative therapy 


Tig S Details of I inney pyloroplasty 10 winch tlesto- 

ma IS large and extends below the entrance of ihecomaoi 
bile duct 

in which thts procedure is applicable In one 
instance w^th exasion of a jejunal ulcer follow 
mg a gastroenterostomy , the stump of stomad 
following a limited resection was anastomosed 
to the side of the descending duodenum \a 
anastomotic ulcer occurred in 6 weeks, and a 
massive hemorrhage occurred in 8 weeks after 
operation Re-operalion confirmed the dim 
cal diagnosis of anastomotic ulcer hate 
not used this type of reconstruction since 
WTicn a radical subtotal gastrectomy witb 
removal of the pylonc antrum and most of the 
lesser curvature was the primary openti'C 
procedure, we have to date only one ^ 
possible stomal ulcer This diagnosis is based 
only on clinical and x ray studies madt m 
January, 1937 The patient is comfortable 
on diet, and was carrying on his reponsi 
bihties as a captain m charge of a large lake 
freighter, until lightning pains m his legs en 
for^ a rest A repetition of his gastric and 
X ray studies in September, r937, showed no 
evidence of any organic lesion m hi» gastro 
intestinal tract Has his tabetic state an) 
association with the possible stomal ulcer 
In view of the foregoing data, when a pa 
tient s disability warrants a gastric resection 
we have abandoned all procedures except a 
radical subtotal gastrectomy, with removal 0 
most of the fesser curvature and the pyfonc 
antrum This we believe to be the 
surgical procedure for the young individual 
with a high free hydrochlonc aad content m 
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Fig g The apphcation of the three forceps before the dirision of the duodenum, 
and the method of closing the duodenum The apphcation of the Schoemaker clamp 
IS also shovm and the method of onthmng the stoma near the greater curvature. 


the Stomach, no pylonc obstruction, no his- 
tory of massive hemorrhage, and a penetrating 
duodenal ulcer unreheved by a non-operative 
regimen Ogilvie, in a recent conversation, 
stated that he has had a disturbing incidence 
of jejunal ulceration foUotring his cases of 
gastric resection in which the pylorus was left 
HI siltt He is at the moment modifjdng his 
operative procedure 

In short, for all gastric ulcers in which opera- 
tion is indicated, a subtotal gastrectomj' with 
excision of the ulcer, is carried out If the 
ulcer has invaded the pancreas or liver, the 
ulcer base is left undisturbed We use a pos- 
terior gastro-enterostomj' or a Finney pyloro- 
plasty for a scar stenosis at the pylorus — a 
Finney pyloroplasty in the middle aged or 
elderly patient mth a penetrating ulcer who 
has never had a massive hemorrhage and who 
has a low free hydrochloric acid content in the 


stomach, WTiere massive hemorrhage has 
occurred from a duodenal ulcer, a subtotal 
gastrectomy is carried out, ndth ligature of 
the blood supply to the duodenum. In the 
young indi\'idual ndth a duodenal ulcer and 
obstruction, no massive hematemesis, and 
high free hydrochloric acid in the gastric con- 
tents, if operation be indicated, then a radical 
subtotal gastrectomy is adxdsed In duodenal 
ulcer occulta, a radical subtotal gastrectom}’ 
is carried out, the ulcer being left in situ, as any 
attempt at removal would be futile and dis- 
astrous. 

WTiere acute perforation of a duodenal ulcer 
has occurred, we believe that the surgeon’s 
sole responsibUity is to save life. We have 
preidously shown that the simple procedure of 
tjing a free or pedunculated fat graft over the 
perforation is suifident to accomplish this 
The results obtained are shown in Table V. 



SURGLRY, GYKECOLOGY AND OBSTITRICS 



Pis > I Mecbbd of elosms duodenal stump tsdtxtoup 
uujs the bas^ of poMtrstirsposUner wall duodtaalulm 
which haa been left in ji/ii and uudwturbcd 


and preparation xt e believ e to be of the utmost 
thJovKn dividing duodenum and scpamui importance in safeguarding the patient durrg 

an<i .mmedmt,lytollo,>,nitheopera»n M. 
ing the ulcer are firmlj convinced no patient shoufd 6e Su6 

mitted to a major operation immediately 
TABLE X ACXJTE PEREORATED DUODENAL following a prolonged Dcd fest and dietetc 
ULCERS therapy Such patients should be discharged 

Total number of cases ^ from hospital, and be up and out of bed for at 

o. .h. .™h d,. : o “i ^ 

Dead cardiovascular accident on operatuie taWe i ^ management has definitely decreased 

r ... t ^ the mortality and complications of our open 

in a total ot Oo consecutixe cases operation tions 

has been done 2 deaths One death oc When pylonc obstruction from a daodeaii 

curred on the tenth day from pulmonary em ulcer is present, suction drainage of the sfoni 
bolus, and autopsy rexealed healing at the ach through an indwelling duodenal tube pro 
site of perforation, and no peritonitis The longed oxer 10 to 14 dax s, accomplishes a two 
second death occurred man elderly male while fold purpose first it permits restoration of 
on the operating table before the ulcer xxas tone m the overdistended stomach, second it 
closed He was the victim of senous cardio is accorapamed by the disappearance of the 
vascular disease, and we believe some cardio edema in the gastnc wall If operation b« 
vascular accident occurred which was the undertaken when the gastric wall is edema 
cause of death No autopsy was permitted tous, infection is more prone to occur along 
These results have settled for us beyond all the suture line We believe the infection m 
argument the proper technical procedure to the edema about a gastric ulcer to be BU'Cli 
Carry out for an acute perforation of a duo more senous than such accompanying a djo 
denal ulcer denal ulcer To free the gastric wall fro® 

The immediate pre operativ e manigement edema is therefore most important in the prep 
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TABLE VI. — ^DUODENAL EEEDIKG 

Grams 


Cream 32% 

Vrtavose (Squibb’s) 5 ° 

V^ole milk 

Orange iuice (6 oranges) 200 

Liver extract. 2°° 

Brewers’ yeast 3 ° 

The whites of 6 eggs _ .... 


Soak vital ose in orange juice Cut egg whites into milk 
and cream Mux with Dover egg beater Add the liver 
extract very carefully and slowly, or it curdles The 
brewers’ yeast is added just before using 
This amount provides sufncient volume for 48 hours’ 
feedmg. Contams — 

Grams 

Protein 80 

Fat. 200 

Carbohydrate 130 

with a total caloric \alue of 2,640 
This should be kept in a refngerator untd used 

aration of the patient suffering a gastric ulcer 
To accomplish this, x-ray examination should 
confirm the fact that the indwelling duodenal 
tube has entered the duodenum, in order that 
the stomach may be kept at rest. Feeding is 
carried out through the tube Many mixtures 
may be used, but that shorni in Table IT has 
proved efiicient in our experience. 

This mixture is given in doses of i to 3- 
ounce volume throughout the 24 hours, and 
in addition 3,000 cubic centimeters of 10 per 
cent commercial glucose in saline is allowed to 
drip into the stomach by means o£ an intra- 
venous apparatus during the same period 
This does not necessitate the patient being 
confined to bed, as the tube may be readily 
disconnected in order that the patient may 
take short walks about the hospital, and thus 
maintain general musde tone. This regimen 
supplies 2,520 calories per 24 hours. 

After 3 weeks the edema in the stomach wall 
about the ulcer is definitely lessened This 
can be confirmed by x-ray studies showing 
increased motility of the gastric wall about the 
ulcer The safety of the operation is therefore 
much greater. During this period of prepara- 
tion it is necessarj-, in the patient suffering 
from pyloric obstruction from a duodenal 
ulcer, to supply fluid and nourishment by the 
intravenous administration of saline, glucose, 
and blood. Sufficient fluid must be adminis- 
tered to maintain a urinary output of 30 
ounces or more in 24 hours. UTien the anemia 
is severe, and not responding to iron and die- 



tetic therapy, blood transfusion may be carried 
out If the urgency for operation be great be- 
cause of persistence of bleeding, the continuous 
drip transfusion admsed by hlarriott is ad- 
mirable 

Mr. Gordon-Taylor (9) has stressed, how- 
ever, that if massive drip transfusion be 
used as a pre-operative procedure on patients 
suffering from a severe hematemesis, it must 
be used immediatel}' following the hemorrhage 
and operation undertaken as soon as a satis- 
factory hemoglobin level has been reached. 
We aim to raise the hemoglobin to 80 per cent 
before operation, and the transfusion is con- 
tinued during and after the operation. His 
experience with this method of dealing with a 
severe hemorrhage accompanjdng a gastric or 
duodenal ulcer has been most happy. How- 
ever, in instances in whidi he has deferred the 
drip transfusion until manj’ days following the 
hemorrhage, when secondary' anemia, with 
its associated disturbances, has become well 
established, the results have been disastrous, 
even though a high level of hemoglobin haci 
been attained before operation We have, 
however, on many occasions carried out ex- 
tensive gastric operations on patients with a 
low hemoglobin This is possible if a severe 
degree of anemia has persisted for some weeks, 
in order that the patient's metabolic processes 
may adjust themselves to a low level of hemo- 
globin. It then becomes possible to do exten- 
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ij Method of dosing ibe ne»)/ lormtd lesser evrt»iur» Tht fnll nmawug 
after removal of half the clamp 1$ oversewn and buned T.itb a second la)er of con 
tmuous catgut and retntorced «uh lalerrupled silk Preparabon lot a postenor 
Polya reconstruction 6y uniting the lateral cut margin of the posterior Ia>er of the 
lesser sac by interrupted sutures to the posterior wall of the eastne remnant The 
method of suturing the remnant of the gastrocolic omentum over the duodenal stump to 
make a more secure closure is also aboira 


sive operations m the presence of an estab 
lished and severe anemia which viould be dis- 
astrous if undertaken soon after the develop 
ment of even less severe anemia 

After a massive hematemesis when the ac 
tual gross bleeding has ceased ne give food 
bj mouth The volume and calonc value of 
the food IS rapidly increased until within 4 or 
5 da> s the patient is taking the full ward diet 
containing an abundance of animal protein 
the onl> refinement being that the vegetables 
are purged and the meat and fowl put through 
a mincer We have no instance m which we 
considered this procedure to initiate further 
hemorrhage The value of this l>pe of high 
calonc diet contaimng an abundance of animal 
protein, m the therapy of patients wrho have 
suffered a massive hemorrhage, we believe is 
be>ond question It increases the hemoglobin 


in a manner w hich in our experience, was im 
possible wTth previous ulcer diets (Fig 4) 

\ further pre operativepreparationwhichwe 

believe to be of value is to accustom the pa 
tient to the presence of an indw elling duodena 
tube \ll patients who are being operated 
upon for gastric or duodenal ulcer are sent to 
the operating room with a duodena) tube in 
the stomach 

Because follow ing partial gastrectomy, 
penstaltic contraction is abolished m the 
resected stomach, and because edema is prr* 
ent in a varying degree about the suture line 
there IS m some instances a femporar} delay 
in gastric emptying A gross postoperative 
gastnc retention may be present m the ab 
sence of vomiting In order that there should 
not be an undue amount of gastnc retention 
a careful chart is made of the fluid intake and 
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Fig 14 The use of the two stay sutures to prevent axial rotation of jejunum, also 
the insertion of pursestnng sutures to hitch proximal jej’imum well up on the lesser 
cun ature, thus preventmg gastric contents from empt>Tng into proximal jejunal loop 
Clamps are shown at the anastomosis for clanty, but we prefer to di^ense with 
clamps, as they are too traumatic 

output in the stomach Suction through the 30 ounces or more in 24 hours, the patient is 
tube empties the stomach at frequent inter- definitely protected against deht^dration. If 
vals This prevents any undue strain on the normal empt>nng of the stomach be unduly 
suture line from overdistention of the resected delayed over 5 or 6 days, xve believe that 
stomach Further, it prevents an increase of edema about the suture line is an important 
the edema in the stomach wall which is always contributing cause. FoUoiving the suggestion 
associated with gastric retention The fluid of Ravdin, we give such patients a transfusion 
intake and output from the stomach is re- of 500 cubic centimeters of citrated blood, for 
corded on a graphic chart (Fig 5). The total the sake of the serum protein which the}^ re- 
fluid balance is also recorded and expressed ceive This procedure has, on occasions, 
graphically on a chart (Fig 6) This total given most spectacular results, even though 
fluid balance is determined by estimating the with the methods available we had not been 
intake as the total fluids administered by able to demonstrate a low serum protein, 
mouth, rectum, interstitialljq or intraven- The anesthesia we believe to be important, 
ously. The fluid output is estimated as the If the patient be elderly, or ver^' markedly 
fluid which has been withdrawn from the undernourished, a preliminary* sedative of 
stomach in addition to the urinary output, morphia and hyocine followed by an abdomi- 
This obinously neglects fluid loss by respira- nal waU block with one-haK per cent novocain, 
tion and perspiration, but if sufficient flmd is accompanied by splanchnic anesthesia after 
administered to ensure a urinary output of the method of Braun, is the procedure of 
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Fig fs "Ihe completion of the tetrocolic 
aDAitomosis the iDcmal layer of gutrocohe 
omentum being sutured to the satenoMnhiil 
the stomach The duodenal stump is coveted 
with fat and the diagram (inset 3) shoirs ih: 
proYimal jejunal loop well sutured on tie o tsly 
formed lesser curvature showinghow tie da- 
charge of gastnc contents must go ato tie 
distal jejuoal loop 


choice In the more robust mdmdual, we 
represent the minority who favor spinal anes 
thesia We use nuptrcaine Our ea^Jencnce 
\\ ith this t> pe of anesthesia, administered and 
supervised bj an expert anesthetist has bt cn 
most happy The meticulous dissection and 
freedom from operativ e trauma possible with 
this procedure is of great advantage to pn 
mar\ healing, with a minimum of tissue reac 
tion and wound pain 

We have for many years made a practice of 
givnng a citrate blood transfusion of 500 cubic 
centimeters volume during the operation 
whenever a gastnc resection has been per 
formed This has not been associated with 
any regrets The satisfactory convalescence 
which our patients expenence wc believe to 
be due in part at least to this procedure 

\\Tiile chest complications follow all types 


of anesthesia, we believe that the absence of 
constricting abdominal dressings and 
elimination of heavy retention sutures in the 
abdominal wall enabling the patient to 
breathe freeU and mth less pain is of real 
value E-rpert nursing, which includes rolling 
the patient from side to side every 2 hours 
and stimulating overbreathing by hanng the 
patient frequentlv inhale carbon dionde for 
the first 4S hours following opptation, will QC 
crease greatly the incidence and seriousness 01 
the postoperative chest complications A 
serious pneumonia is now an infrequent po't 
opeiativ e complication 

A detailed account of all the technical pro 
cedures is quite superfluous There an , how 
ever, a few procedures which we hav e found of 
value in gastnc operations In the perform 
aoM of a posterior gastro enterostomy, we are 
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impressed with the value of a long proximal 
jejunal loop If a short or no-loop tA^pe of 
operation be done, particularly in a long- 
■waisted, visceroptopic individual, the stoma 
in the erect posture is held up to a higher level 
than the greater curvature of the stomach 
This results in an imperfect emptying of the 
pyloric antrum, and can readily be demon- 
strated by x-ray studies (Fig. 7) The impor- 
tant technical procedure in a satisfactoiy 
Finney pyloroplasty is a thorough mobihza- 
tion of the descending duodenum By incising 
the peritoneum lateral and parallel to the 
long axis of the second portion of the duo- 
denrim, this may be readily accomphshed 
without trauma or blood loss The stoma 
should be ample, and should reach a level dis- 
tal to the entrance to the common bile duct or 
the ampulla of Vater (Fig 8). Observ’ance of 
these 2 points is essential to achieve the results 
of which, this operation is capable Since we 
have come to appreciate these details, and 
have learned how to mobilize the duodenum 
eashy and safely, we are increasing the appli- 
cation of this operation 
In a subtotal gastrectomy, the lesser sac is 
opened below the greater curvature. This en- 
ables the identification and protection of the 
middle cohc artery. As the diidsion of the 
antenor layer of the lesser sac is carried to- 
ward the duodenum, the (h\'ision by knife dis- 
section of the reflection of the peritoneum onto 
the posterior wall of the pyloric antrum, to- 
gether with the (hinsion of the peritoneum on 
the medial and lateral sides of the descending 
duodenum and duodenal cap, exposes ade- 
quately the duodenal biood supply and thor- 
oughly mobilizes the first portion of the duo- 
denum This latter we believe is of the utmost 
importance in permitting an efficient ciosure 
of the duodenal stump and eliminating duo- 
denal fistulas The pyloric vessels and the 
duodenal branch of the pancreaticoduodenal 
artery are tnple clamped and divided in such 
a manner as to leave two clamps on the stumps 
of the vessels This permits of placing with 
ease and accuracy, on the proximal portion 
of the vessels, two hgatures, and does much 
to prevent accidental hemorrhage 
Shenstone’s method of closing the duo- 
denum is accomplished simply, by virtue of 



Fig 16 Details ol the end-to-end gastroduodenal anas- 
tomosis as onginally suggested by Schoemaker. 

the free mobilization (Fig. 9). Three Kocher 
hemostats are placed across the duodenum 
just distal to the pyloric sphincter. Dmsion 
of the duodenum is made, leaving 2 forceps 
on the stump. One of these is removed, and 
the frfll of crushed duodenum oversewn The 
second clamp is then removed, and with the 
same suture a second row of sutures is inserted 
which effectivelj' imbeds the first row. If the 
first suture of this second layer is placed paral- 
lel to the long axis of the duodenum and then 
continued as an over and over stitch, it invagi- 
nates the comer veiy- well, and the opposite 
comer is closed by ending the over and over 
stitch as a purse string A third row of inter- 
mpted sutures of fine silk tied over the fatty 
remnant of the gastrocolic omentum com- 
pletes a very satisfactory closure 

Occasionally a posterior wall duodenal ulcer 
is large and penetrating into the pancreas. 
Under such circumstances the duodenum is 
opened laterally just distal to the pyloric 
sphincter, and the stomach and duodenal cap 
trimmed awa}-, thus lea\’ing the ulcer base 
undisturbed (Figs. 10 Sr ii). The mucous 
membrane of the duodenum is closed by an 
over and over suture, and thus exteriorizes 
the ulcer base -A second layer of over and 
over serous to serous suture reinforces the 
closure 

With interrupted silk sutures approximat- 
ing the peritoneum over the pancreas and 
the peritoneum of the lateral wall of the 
duodenum, the closed stump is forced into 
the ulcer base, and the whole area is thus 
reperitonealized. This not only assures ade- 
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quate closure of the duodenal stump, but also 
protects the general peritoneal ca\it> should 
anj pancreatic secretion leak from the ulcer 
base, as such nould readilj find its naj into 
the lumen of the duodenum When the duo 
denum is adequately closed, the pylonc end 
of the stomadi which had prevKMjslv been 
w rapped in gauze and tied with hernia tape, is 
earned to the left Sharp kmfe dissection and 
division of the pentoncal reflection of thelesser 
sac onto the fundus of the stomach wiU free 
the stomach to a remarkable degree Injec 
tion of the gastrohepatic omentum above the 
lesser curvature just distal to the esophagus 
with 20 cubic centimeters of per Cent novo 
cam accomplishes two purposes (Eig ij) — 
first, the straining and vomiting which occa 
sionallj accompanj the neccbsary traction of 
the lesser cunature at this stage of the opera 
tion are eliminated Second, the artifiaal 
edema produced permits the < asy and blood 
less isolation of the left gastric artery from the 
lesser curvature of the stomach This artery 
IS triple clamped and doubly ligated m a man 
ner similar to that used m controlling the duo 
denal blood supply The application of a 
Schoemaker clamp enables a safe and radical 
excision of the lesser curvature, the size of the 
gastnc stoma at the greater curvature being 
determined b> the application of crushing 
forceps with blades 2 inches long (Fig 9) 

The closure of thelesser curvature isaccora 
plished by oversew mg the f nil remaining after 
removal of^the outer half of the Schoemaker 
damp and burying this bne of suture by a 
second over and over continuous catgut su 
ture A third layer of interrupted fine silk 
sutures completes the closure of the newly 
formedlesser curvature (Fig 13) The resto 
ration of continuity of the gastro intestinal 
tract may be accomplished either by an 
anterior or a posterior Polya If the former is 
employed, an enteroenteiostomy should not 
be earned out It is unnecessary and nullifies 
whatever virtue there may be m the intimate 
contact of the biliary, duodenal and pan 
creatic secretion with the gastric coitents 
Axial rotation of the jejunum in gastro 
leiunal anastomoses is responsible for many 
of the mal functioning stomas We have been 
amazed how easdy and unwittingly such ro 


tation IS accomplished, even when one is on 
guard against such an eventuality Wehi\c 
found that an interrupted stitch placed be 
tween the stomach and jejunum at either end 
of the proposed stoma, and held so as to pro 
duce tension along the proposed suture line 
during the completion of the anastomosis 
will prevent such a technical error (Fig 14I 
One or two pursestnng sutures holding the 
proximal hmb 0/ the jejunum o\er the dntil 
inch of the newly constructed lesser curvature 
accomplish 2 purposes first, they secure 
against leakage at the angle formed betwen 
the reconstructed lesser curvature and the 
jejunum Second, they prevent the stomach 
from discharging its contents into the pron 
mal jejunal loop (Fig 15) If the resection he 
earned out for a gastnc instead of a duodenal 
ulcer, we choose, when condiiions ptnmt a 
restoration of gastro intestinal continuity by 
the Schoi^maker techmque Instead of cioanj 
the duodenum, a single non crushing clamp 
controls the duodenal stump until fie open 
tion has proceeded to the completion of the 
closure of the new lesser curvature Tbeo as 
end to end anastomosis is carried out bctirem 
the stoma at the greater curvature of^* 
stomach and the duodenum (Fig 16) Th' 
line of anastomosis is then tnarded hy the 
remnant of the fat containing gastrohepatic 
omentum 

This insures a safe and satisfactory union 
A meticulous and accurate closure of the ab- 
dominal wall with the elimination of hea^') 
retention sutures in the skin completes 
the operation The dressing is simply a strip 
of gauze held over the wound with mastiso 
This eliminates all constricting abdominal 
binders , 

Water by mouth is allowed frequently, as 
soon as the patient is returned £<? bed no 
more than an ounce being given at one time 
Other food IS wnthheld until gastric emptv wg 
has been satisfactorily established ^ 

10 days alter this period the diet has been 
increased until it becomes a non residue die 
containing adequate animal protein, the vege 
tables, being purded and the meats putthroug 
a mincer Careful supervision of the conva 
lescence and the observance of a sound meui 
cal regimen for 6 months after operation are 
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essential Tobacco should be permanently 
dispensed rvith 

SUMlLtRY AND CONCLUSIONS 

1 In duodenal ulcer, surgical therapy be- 
comes necessarj" only if the complications of 
perforation, penetration, stenosis, or recurrent 
hemorrhage are present. 

2 Operation for bemgn gastric ulcer will 
rarely be necessarj^ if Qeaver’s method of 
medical regimen is instituted 

3 Operation must secure relief of s}Tnp- 
toms, restored efficiencj'’, and the greatest 
possible security against recurrence of ulcera- 
tion 

4 A consideration of the site of the ulcer 
and the character of the gross pathological 
lesion, together with the accompanying bio- 
chenucal and phj’^siological disturbances, is 
essential in determining the opt imum opera- 
tive procedure for the individual patient 

5- An operation must decrease the free 
hydrochloric acid content of the stomach, 
reheve gastric and duodenal spasm, establish 
efficient gastric emptying, include the excision 
of all gastric ulcers, and ligature of the blood 
supply of the duodenum in the cases in which 
a duodenal ulcer is accompanied by massive 
hemorrhage 

6 The optimum operation for any patient 
is based upon the foUowing data: the age of 
the patient; the results of fractional gastric 
analysis, the presence or absence of pyloric 
stenosis, if stenosis be present whether due to 
scar or edema, the site of the ulcer; and the 
degree of self-discipline which the patient has 
achieved 

7 In a patient suffering a duodenal ulcer 
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with scar stenosis, we ad\dse a posterior gas- 
tro-enterostomy or a Finne}" pyloroplasty 
If there is no pyloric stenosis, in an elderly 
patient with a low free hj’drochloric acid and 
no massive hematemesis, we do a Finney 
pyloroplasty. In all other indications for 
operation for duodenal ulcer we do a radical 
subtotal gastrectomy, with removal of the 
pyloric antrum. 

8. A subtotal gastrectomy with excision 
of the ulcer is the procedure of choice when 
operation is required for a gastric ulcer. 

9 In an acute perforation of a duodenal or 
gastric ulcer, simple closure as outlined is all 
that is necessary’- to save the patient’s life. 

10 Pre-operative and postoperative safe- 
guards are enumerated. 

II. Important technical details of the vari- 
ous operative procedures are outlined 

BIBLIOGRAPHY 

1 Bv;croft, Fred Am. J Sarg , 1923, i6 223. 

2 Br-WX. Quoted by Finsterer 

3 CVEVTES, E E Unpublished data 

4 Deitke Surg , Gjmec & Obst , 192S, 47 239 

5 FrsxEv,! M.T. Surg ,Gynec.& Obst., 1926, 53 50S 

6 Frs'STEREE, Haxs .Anesthesia m Abdominal Surgery- 

Translated by Burke New York Rebman Co , r923 
7. Ge-Uivm, Roscoe R. Surg , Gynec & Obst , 1937, 64 
235-238 

8 Goedox, S. D. Unpublished data 

9 Gordox-Tavior jLancet, 1935, 2- 811 

10 Lewis, F I Unpubhshed data 

11 MacFareaxe, J. Canadian M. Ass J , 1928, 19:442 

12 Marriott, H L Lancet, 1933, i 977 

13 Ocn.\iE, W H Edinburgh M J., 1956, 43 61 

14 Potter, Carvx. J Am. M .Ass , 1927, SS Sgg 

15 MecR-AY, P M , Bardex, R. P., Raitiix, J. S Sur- 

gery. 1937. I S3 

16 ScHOEiiAEXR. Bnt. J. Surg , 1922, 10 142 

17 AVmpptE, A. O , Parsoxs, AY B , AIilxes, C. R. Ann 

Surg , 1936, 102 763 

18 AA'ilkte, Sir David. Bnt. M J , 1929, i 535-53S 

19 AA'iisox, M J Arch Int. Med , 1928, 41 633 



LESIONS OF THE INTERVERTEBRAL DISC AND 
LIGAMENTA FLAVA 
Clinical and Anatomical Studies 

HOWARD C NAFFZIGER, MD, VLRNE INMAN, MD and 
JOHN B deC M SAUNDERS, FRCS (Ed ), San Francisco California 

O VER a period ol years much specula- of our patients were referred b> orthopedic 
) tion has centered about the mech surgeonsafterprolongedefiortshadbeenmide 
anism r«ponsible for low back pacn to give relief Strapping, postural eiercises 
in that group of patients in whom massage and baking, plaster casts and jacket 
a diagnosis has been made of disorders of the traction, fasciotom> (Ober), and even !um 
sicro iliac joint, the lumbosacral region, or bosacral and sacro iliac fusions had been tried 
both Moreover, most of these patients have These are mentioned to indicate that the 
shown no x raj evidence of abnormahtj, and patients m the group which we are discussiDB 
such cases bavcbecnfruitfulsourccsof debate have had severe and really intractable paw 
and argument as to theunderljmgcauseof the It is our expcnence that when such a group of 
disabilitj As might be expected when no well selected patients is studied, the incidence of 
defined pathological changes are recognizable, displacement of a portion of an infenerleW 

the treatment has not been satisfactorj At discorcnlargementofthehgamentuiaflivuini 

various times attention has been direct^ pn or both, will be found to be vetj high 
manly to the removal of focal infections and We have again reviewed and investigated 
again to the correction of what were consid anatomical factors bearing on these leswoa 
ered to be skeletal or postural strains with andthemechanismsinvolved Fromtheliter 
various functional disturbances ature and from recent detailed dissections b\ 

IVhile such symptoms maj be produced by Drs Verne Inman and John Saunders o tw 
a V anety of causes attention to twostruciures University of California staff, certain iB 
concerned in the production of these sjrop portant relationships have evolved 
toms— the intervertebral discs and the hga Owing to the great interest which ha» been 
mentum flav um— will demonstrate the source displaj cd m recent j ears with regard to 
of a considerable number of them Either an affecting the intervertebral disc, it is na^J 
injury to the intervertebral discs or a thicken nccessarj to give here more than a very bn 
ing of the ligamentum flavum, or both, may outline of the structure of this imports 
be responsible Displacements of portions of organ, an outline necessary as a preJimias^ 
the intervertebral discs, particularly the cen a discussion of the Iigamenta flava, m ^ 
tral portion which herniates backward mto vertebral canal spinal nerves and mjun 
the spinal canal, and injury to the ligamentum related to them , , 

flavum with subsequent thickening and h The space between each two 
brosis, can be demonstrated pathologically bodies is occupied bj the intervertebral a 
The patients m whom these diangcs have cartilaginous disc The intenertebral Ois 
been found are not ordinarily those with mild vary in vertical thickness in j 

or transient pam We have m fact, seen a the vertebral column They are thirnest 1 
number selected from many others because of the third to the seventh thoracic 
the intractable character of their pain which thickest m the lumbar region 
had resisted varied forms of treatment Most and cervical regions each disc is ™ 
r„m th. .r s..™ ..J ».*>™ l--™"* antenody th™ postenotly in this 

of c^orniiMSical School lOg in the production of the antenor conv 

. 1 .. r-i.-tra nrtrrcs, which characterize the vertebral colu 


■ Presented before the CLmcal Congress of the VmencJii 
College o! Surgeons Chicago October aj-ao iftjr 
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in these regions. In the thoracic region, the 
reverse occurs in correspondence udth its an- 
terior concavity. Apart from variation in 
detail, the anatomy of each intervertebral 
disc is essentially the same 

Each individual disc consists essentially of 
three parts First, a circumferential portion 
formed for the most part of oblique and spi- 
rally arranged fibers passing from one vertebra 
to the other, but exhibiting regionally great 
variations, no doubt associated ndth varia- 
tion in function. In section this portion is 
arranged in a series of concentric lamelln and 
has received the name annulus lamellosus or 
fibrosus The annulus is firml)’- attached into 
the substance of the adjacent bone bj’- means 
of the so called fibers of Sharpey and may be 
regarded, for practical purposes, as equivalent 
to the capsule of the joint. It is supported 
anteriorly by the anterior longitudinal liga- 
ment and posteriorly by the posterior longi- 
tudinal ligament. The anterior longitudinal 
ligament is a unde, veil defined structure 
exhibiting, characteristically, expansions at 
the level of the discs On the other hand, the 
posterior longitudinal ligament is a poor, ill 
defined structure supporting the disc only in 
the middle line and often displaying defi- 
ciencies where it is related to the disc. It is 
important to note that posterolateraUy on 
either side where the disc comes into relation- 
ship with the intervertebral foramen, it is 
unsupported by any extnnsic ligamentous 
structure. In these regions the disc frequently 
bulges backward to occupy a considerable 
portion of the lower half of this foramen 
Second, a soft, pulpy, elastic portion ap- 
pro.ximately occupjdng the center of the disc 
and constituting what is knorra as the nucleus 
pulposus This pulp3^ center is of peculiar 
functional sigmficance It has arisen in part 
from the primitive axis about which the em- 
brj'o has developed — the notochord In the 
healthy disc it possesses a considerable inher- 
ent turgor and elasticity and because of these 
properties it serves to distribute pressure over 
the vertebral body. It can be most nearlj’' 
described as an elastic ball-bearing, changing 
in shape and position under functional de- 
mands, and So distributing and absorbing the 
mechanical shocks to which the spine is con- 


tinually subjected. In the lumbar region the 
nucleus pulposus is placed a little dorsal to 
the center of the disc, and in flexion it tends to 
move in a still more dorsal direction. 

Third, the fibrocartilaginous disc is bounded 
above and below bj’’ cartilaginous plates which 
cover the bearing surfaces of the contiguous 
centers These cartilage plates, though re- 
garded by some as analogous to the articular 
cartilages of other bones, really constitute an 
integr^ part of the disc, bounding it above 
and below so that it possesses a drum-like 
form. This conception we owe to Schmorl. 

We know of no adequate detailed anatomi- 
cal description of the ligamenta flava Thej' 
consist predominantlj' of j’^ellow elastic tissue 
and join adjacent laminm and articular proc- 
esses. UTiereas the ligamentum fla\Tim is a 
continuous structure, it is convenient both for 
descriptive and clinical reasons to subdivide 
it into two portions The medial half, the 
broader and thicker part of the b’gament, is 
attached to the contiguous lamins and may 
with advantage be called the interlaminar 
portion The thinner lateral half is less wide 
and tapers off as it extends lateraUj- It is 
attached predominantly to the articular proc- 
esses and is related to the interarticular joint 
and capsule. This part will be referred to as 
the capsular portion. This dirnsion into inter- 
laminar and capsular portions is suggested bj* 
some difference in direction of the fibers of the 
two parts. The fibers of the interlaminar part 
are vertical in position, whereas those of the 
capsular portion run obliquely doumward and 
laterally (Fig 2). 

The interlaminar portion is attached inferi- 
orly to the upper border of the lamina below. 
This attachment is indicated on the bony 
specimen b}”^ a well defined groove (Fig. i, 
inset), the anterior margin of which variously 
exhibits sharp, thin plaques or spicules of bone 
which extend up into the anterior face of the 
corresponding ligament. These spicules are 
variable in size, number, and position and maj’ 
perhaps be regarded as ossification in the liga- 
mentum flavum, but we have noted that thej"^ 
are attached to the lamina and are more in the 
nature of an ossific e.xtension from the bony 
attachment Calcareous matter has been ob- 
served in the ligamentum flaxuim removed at 
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operation, and, m our opinion this is in part 
nothing but ossi&c matter derived from these 
spicules which must necessarily be fractured 
from their attachments when the ligament is 
surgically removed 

Supenorl> the interlaminar portion is at 
tached to a well defined irregular and rough 
area, occup}Uig the lo«cr half of the lamina 
(Fie i) This area is separated from the 
smooth upper half of the lamina by a sharp 
nd'^e The ndge cbaractenstically exhibits a 
smtll bon> spicule at the junction of tte 
attachments of the interlaminar and 
portions, but the bony plaques found below 
^\e not been observed at the upper attach 
ment Ownng to this arrangement, the infmor 
half of each lamina is excluded antenorb from 


the neural canal and the upper smooth half jf 
the lamina alone is directly related 

spinal dura The medial end of the inter 

nar portion blends with its 
opposite side m the nudhne at the 
spinous process Laterally, ,n 

portion IS continuous with, and j 

s« parable from the capsular ol 

for the diflerence in direction of the n 


the two parts The interlaminar 

the most part a direct posterior relati 

the spinal dura , _ . 

The capsular portion is attached below i 
groove (Fig i) which extends j 

penpherv of the inferior articular proces 
point a little be>ond the intervertebral 
men Above the ligament is attached 
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Fig 2 Dissection of the nght posterolateral wall of 
the vertebral canal in the lumbar region The attachments 
and extent of the hgamenta fiai a are clearly shomi. 

inferior border of the pedicle and lies 3ust 
below the groove for the spinal nerve (Fig. 2) 
which is found on the inferior aspect of this 
structure. Laterally the ligament, considera- 
bly attenuated, blends tyith the capsule of the 
interarticular joint, some little distance lateral 
to the intervertebral foramen. This portion of 
the ligament excludes the joint from the neural 
canal and from the lower half of the inter- 
vertebral foramen. 

The inten^ertebral foramina of the lumbar 
region are of special clinical significance and 
will receive major consideration here. The 
bony foramen or the foramen as rnsualized by 
•X-rays, is approximately the shape of an 
inverted pear. This description scarcely holds 
for the fifth lumbar foramen which is more 
oblique and irregular, as is likewise, though to 
a lesser extent, the fourth. In .x-ray examina- 
tions it is observed that the shape of the fora- 
men changes with alteration in position, being 
larger and more elongate in flexion Its upper 
boundarj', formed by the pedicle and, more 
anteriorly, by the lower part of the vertebral 
body of the upper of the two contiguous 
vertebrae, is deeply notched (inferior verte- 
bral notch). The spinal nerve, doselj' applied 


Sulcus nepvi spinalis 



Fig 3 Dissection of the third and fourth lumbar inter- 
vertebral foramina, Gewed from aathia the vertebral canal 
The apposition of the inten ertebral disc and ligamentum 
flavum obliterates the mfetior half of the bony foramen 
The spmal nerv'e lea\ es through the upper half of the bony 
foramen Note the relationship of the outlined ners e to the 
sulcus betueen the bgamentum flamm and the disc at 
the foramen abo\ e that of its exit. 

to the medial surface of the pedicle, grooves 
this structure, forming the sulcus nervus spin- 
alis (Fig 2). This sulcus, in the case of the 
upper lumbar foramina, extends onto the 
inferior aspect of the pedicle at the apex of 
the infenor vertebral notch At the fifth lum- 
bar foramen and to a lesser extent at the 
fourth, the sulcus e.xtends obliquely forward 
for some distance outside of the foramen, 
groornng the root of the pedicle, base of the 
transverse process, and adjacent body In 
consequence, the fifth lumbar ner\'e, which 
has a verj- obhque anterior and domiward 
inclination, is almost completely overhung by 
bone and lies close in to the lateral side of the 
bod}’- It is important to recognize that the 
spinal nerves of the lumbar region occupy only 
the uppermost portions of their respective 
interv’ertebral foramina, closely applied to the 
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Fi« I Fronial vi«ir of the arlicuUted lumbar spine The \erte 
bral bodies have been removed at their junction with the pedicles 
thus nennitting esamination of the dorsal mM of the bony vertebral 


operation, and, in our opinion this is in part 
nothing but ossifac matter denved from these 
spicules which must necessanly be fractured 
from their attachments when the ligament is 
surgically removed 

Superiorlj the interlaminar portion is at 
tached to a well defined, irregular and rough 
area occupying the lower half of the lamina 
(Fig i) This area is separated from the 
smooth upper half of the lamina by a sharp 
nd'^e The ridge characteristically e^bits a 
small bon> spicule at the junction of the 
attachments of the interlaminar and capsular 
portions, but the bony plaques found bdow 
have not been observed at the upper attach 
ment Owing to this arrangement, the infenor 
half of each lamina is excluded anteriorly from 


the neural canal and the upper smooth half 0 
the lamina alone is directlj related to tie 
spinal dura The medial end of the interlarai 
nar portion blends with its fellow 
opposite side m the midhne at the base of tie 
spinous process Laterally, each interlaminar 
portion IS continuous with and almost m 
separable from the capsular moietj etcep 
for the difference in direction of the fibers 0 

the two parts The interlarmnar portion is for 

the most part a direct posterior relation 0 
the spinal dura 

The capsular portion is attached below to 3 
groove (Fig i) which extends along tne 
penphery of the inferior articular process to a 
point a little be>ond the intervertebral fora 
men Above the ligament is attached to tie 
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usual, or be about to emerge from the sac, or 
may have just emerged, enclosed mthin its 
own sheath. It should be recognized that the 
nerve, no matter what relation it bears to the 
dural sac, is lying at this point in the sulcus 
between the intervertebral disc and the liga- 
mentmn flarnim on the medial aspect of the 
lower bah of the intervertebral foramen above 
that which gives it egress. Furthermore, the 
nerve is relatively fixed in this region because 
of its proximity to its point of emergence, 
although lying within the spinal dura It has 
also been observ^ed that the spinal theca in 
this region is normally slightlj" indented (Fig, 
4) by the disc anteriorly and the ligament 
posteriorly with the nerve occupying the in- 
terval. These intimate relationsMps are of the 
greatest importance, for in this position the 
ner\re is peculiarly vulnerable to encroach- 
ments by either the ligamentum flarnim or the 
intervertebral disc, or both. 

Protrusions from the posterolateral portion 
of the intervertebral disc may encroadi upon 
the intervertebral foramen or protrude poste- 
riorly and involve the nerve passing to the 
foramen below, in the latter case deforming 
the spinal theca at the level of the inter- 
vertebral disc above the foramen of the nerve 
involved. 

We have had the unique opportunity of 
examining, postmortem, an instance of en- 
largement of the ligamentum flaxaim and 
observing its prease relationships This ex- 
ample was found in the course of dissection on 
cadaver material and in consequence no his- 
tory is available. The lesion occurred at the 
level of the lumbosacral junction on the left 
side The ligamentum flavum was considera- 
bly enlarged, rough, irregular, and nodular. 
It protruded forward, impinging on the first 
sacral ner\'e The nerve was found almost 
buried in the sulcus between the enlarged 
ligament and the corresponding disc 
The^ relative violent forces which act upon 
the spinal column are perhaps not suffidentlv 
well appreciated The column itself, freed o'f 
muscles, maintains a state of equilibrium to 
which it tends to return when a deforming 
fcrce is applied. This ectuilibrium is established 
by two forces necessarily equal, but acting m 
opposite directions One of these forces is 


expansive and tends to separate the verte- 
bral bodies. It depends upon the turgor of 
the inter\'ertebral discs. This force has been 
experimentally ascertained in the cadaver, 
by Petter, to approximate 30 poimds in the 
individual discs of the lumbar region. The 
other force is tensile and resists separation of 
the vertebral bodies. It depends upon the 
various ligaments such as the annulus lamel- 
losus, the anterior and posterior longitudinal, 
the interspinous, the supraspinous, and inter- 
transverse ligaments. The elastic nature of 
these forces permits of spinal movements. 
When these forces are liberated bt’^ separation 
of the neural arches from the bodies, the 
expansile force residing in the nucleus pul- 
posus elongates the anterior part of the col- 
umn while the tensile force of the various 
ligaments of the neural arches shortens the 
posterior portion. The change approximates 
10 per cent of the total length of the column 
These intrinsic forces, together with the pri- 
mary and secondaiy curves, give to the column 
its extraordinary' resiliency'. 

Under functional stress, the pressure exerted 
upon and distributed through the lumbar 
vertebra and interv'ertebral discs must be 
enormous. They must, of course, carry the 
superincumbent body' weight. Furthermore, 
in lifting a weight, the lumbar region carries 
the brunt of the pressure attendant upon use 
of the spinal column as a lever of the third 
class. We have estimated by analysis of the 
force vectors, resultant upon the lower lumbar 
discs in lifting a weight of 50 pounds, that this 
pressure amounts, under average conditions 
to about 500 pounds Under other conditions, 
there are fleeting periods dining motion in 
which the pressure is considerably in excess of 
this rough estimate. In addition, when the 
spine is flexed, the nucleus pulposus in the 
lumbar region migrates dorsaliy, tension is 
thrown upon the posterior portion of the 
annulus and, if some rotation should accom- 
pany' flexion, the annulus is further subject to 
torsional stresses The magnitude of these 
forces, the dorsal migration of the nucleus, the 
stresses thrown upon the posterior part of the 
annulus, no doubt account for the greater 
frequency of dorsal herniations in the lower 
lumbar region. These are sufficient to account 
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Fig 4 A dissection exposing the vertebral canal and its contents in tbe lumbosacral 
region by removalof the vertebral bodies The lateral relations of the spind theca and 
the course of the spinal nerves through the intervertetval foramina ate sbown 


inferior aspect of the pedicle, and bear no 
direct relationship to the lower half of the 
foramen The relationship of nerve to inter 
articular joint is very slight occurnngonly at 
the most lateral part of the joint At this 
point the nerve is no longer within the fora 
men proper, but at its wide and funnel like 
exit 

The lower half of the foramen is bounded 
below by the shallower supenor vertebral 
notch on the upper aspect of the pedicle 
below This portion of the foramen is narrow 
(Fig 3) and bounded anteriorly b> the back 
ward protrusion of the intervertebral disc and 


postenorly b> the fon\ ard bulging of the hga 
mentum flavum, due to partial offsetting of the 
inferior articular process U ith the soft tbSuB 
intact, this portion of the foramen is Wtie 
more than a slit In some instances these 
structures are m actual contact 
On the medial side of the lower half of the 
intervertebral foramen the apposition of the 
backward bulging intervertebral disc and the 
fonvard protrusion of the hgamentum flavum 
create a deflmte sulcus (Fig 3) Thu sulws 
IS related to the spinal nerve Due to mdi 
vndual variations, the nerve may be lying at 
this point, within the dural sac, as is 
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usual, or be about to emerge from the sac, or 
may have just emerged, enclosed mthin its 
own sheath. It should be recognized that the 
nerve, no matter what relation it bears to the 
dural sac, is lying at this point in the sulcus 
between the intervertebral disc and the liga- 
mentum flavum on the medial aspect of the 
lower half of the intervertebral foramen above 
that which gives it egress Furthermore, the 
nerve is relativelj' fixed in this region because 
of its proximity to its point of emergence, 
although lying within the spinal dura It has 
also been observed that the spinal theca in 
this region is normall}’’ slightly indented (Fig 
4) by the disc anteriorly and the bgament 
posteriorly with the ner\'e occupying the in- 
terval. These intimate relationsWps are of the 
greatest importance, for m this position the 
nen'^e is peculiarly vulnerable to encroach- 
ments by either the ligamentum fia^mm or the 
interv'ertebral disc, or both 

Protrusions from the posterolateral portion 
of the inter\’’ertebral disc may encroach upon 
the intervertebral foramen or protrude poste- 
riorly and involve the nen'^e passing to the 
foramen below, in the latter case deforming 
the spinal theca at the level of the inter- 
vertebral disc above the foramen of the ner\’’e 
involved. 

We have had the unique opportunity of 
examining, postmortem, an instance of en- 
largement of the ligamentum fla^’^^m and 
observing its prease relationships This ex- 
ample was found in the course of dissection on 
cadaver material and in consequence no his- 
tory is available. The lesion occurred at the 
level of the lumbosacral junction on the left 
side The ligamentum flavum was considera- 
bly enlarged, rough, irregiflar, and nodular 
It protruded fons-ard, impinging on the first 
sacral nenu. The nerve was found almost 
buned in the sulcus between the enlarged 
ligament and the corresponding disc 

The^ relative idolent forces which act upon 
the spinal column are perhaps not sufficiently 
well appreciated The column itself, freed of 
muscles, maintains a state of equilibrium to 
uhich it tends to return when a deforming 
^rce is apphed. This equilibrium is established 
by twp forces necessarily equal, but acting in 
opposite directions One of these forces is 


expansive and tends to separate the verte- 
bral bodies. It depends upon the turgor of 
the intervertebral discs This force has been 
experimentally ascertained in the cadaver, 
by Fetter, to approximate 30 pounds in the 
individual discs of the lumbar re^on The 
other force is tensile and resists separation of 
the vertebral bodies It depends upon the 
various ligaments such as the annulus lamel- 
losus, the anterior and posterior longitudinal, 
the interspinous, the supraspinous, and inter- 
transverse ligaments. The elastic nature of 
these forces permits of spinal movements 
WTien these forces are liberated by separation 
of the neural arches from the bodies, the 
expansile force residing in the nucleus pul- 
posus elongates the anterior part of the col- 
umn while the tensile force of the various 
ligaments of the neural arches shortens the 
posterior portion The change approximates 
10 per cent of the total length of the column. 
These intrinsic forces, together with the pri- 
mary'' and secondary cur%'es, give to the column 
its extraordinaiy resiliency'. 

Under functional stress, the pressure exerted 
upon and distributed through the lumbar 
vertebrie and inter\'ertebral discs must be 
enormous. They must, of course, carry" the 
superincumbent body' weight Furthermore, 
in lifting a weight, the lumbar region carries 
the brunt of the pressure attendant upon use 
of the spinal column as a lever of the third 
class We have estimated by analysis of the 
force vectors, resultant upon the lower lumbar 
discs in lifting a weight of 50 pounds, that this 
pressure amounts, under average conditions, 
to about 500 pounds Under other conditions, 
there are fleeting periods during motion in 
which the pressure is considerably in excess of 
this rough estimate. In addition, when the 
spine is fle.xed, the nucleus pulposus in the 
lumbar region migrates dorsaUy', tension is 
thrown upon the posterior portion of the 
annulus and, if some rotation should accom- 
pany flexion, the annulus is further subject to 
torsional stresses The magnitude of these 
forces, the dorsal migration of the nucleus, the 
stresses thrown upon the posterior part of the 
annulus, no doubt account for the greater 
frequency of dorsal herniations in the lower 
lumbar region These are sufifldent to account 
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for herniation, in a normal disc, from a single 
trauma In others, repeated trauma of the 
discs with attendant w eakening of the annulus, 
or m those with such degenerate changes as 
we ha\e often observed, these forces alone 
would serve as an adequate cause of hernia 
tion It should be further noted that, in 
reaching forward to one side, the anatomical 
arrangement m the lumbar region is such as 
to limit that rotation which so freelj occurs in 
the thoracic segments This limitation forces 
lateral bending in the lumbar region, which 
puts the major stress on the posterolateral 
portion of the annulus and hgamentum flav um 
of the contralateral side Such a mechanism 
would readily account for the un])aleraht> of 
lesions to one or both of these structures oc 
curring in the neighborhood of the interver 
tebral foramen and involving, m the case of 
the hgamentum flavum, its capsular portion 
It IS many jears since \irchow demon 
strated that, m flexion of the spine the lumbar 
region contributes very little to the mo\ emcnl 
except m that the curve is obliterated and the 
segment becomes straight This limitation of 
movement is in contrast to that which occurs 
in extension Phylogenetic history in the 
adoption of the orthograde position, evidences 
the enormous development of the sacrospi 
nales muscles necessarj for the maintenance of 
the erect posture These musdes have their 
potnt d appui on the lower tboraac cage and 
thoracic spine The> play over, rather than 
on the lumbar segments The lumbar spine 
may be regarded, m consequence, a's a single 
lever It is apparent that, should the lumbar 
spine develop an anterior concavuty, the tend 
ency would be for the sacrospinalis muscle to 
approach the axis of the lumbar spine Such 
an approach would place the muscle in a 
position of mechanical disadvantage for pro 
tettioti of the spine, or for recovery from the 
hypeiflexed position The dilhculty of Iiftmg 
aheavj weight with the £uU> flexed spme is a 
familiar observation Likewise when the «5pme 
IS forced into hyperflexion its integnty is no 
longer fully guarded b) the musculature and 
strain is thrown upon the dorsal hgamrats and 
liffamentum flavum, notably the mterlammar 
Dortion Such a mechanism suffiaently « 

plains injuries to the hgamentum flavum Tie 


association of lateral bending with fomard 
flexion in producing unilateral lesions has il 
ready been discussed 
It has been pointed out that structurally 
the ligamentum flav um consists predomnai! 
ly of elastic tissue and is normally under 
tension ^Vhen torn or injured its fibers 
retract Healing occurs by scar formation 
That such scars should undergo hypertrophy 
is not surprising Numerous examples of such 
hypertrophies can be observed in other situa 
tions They charactensticallv occur m such 
regions where movement is unavoidable ana 
free, such as on certain parts of the abdominal 
wall and m the neck The persistent stimuli 
tiOD of healing wounds results in excess ol 
fibrous connective tissue, and hypertrophy is 
greatest where movement is most Greig 
pointed out that such hypertrophied scan ate 
not true keloids but a focal response to stiffiu 
lation and that they are merely hypertrophied 
acatnees Once injury and scar fonnation 
occur in the hgamentum flavum, there can be 
no question that the factor ol movercefiti 
continually operative, resulting in hypertto 
phj of the cicatrix These conclusions are 
conflraed by the appearances of every asa® 
pie of hypertrophy of the hgamentum ne 
nave been able to examine histologically 
Though displacements of cartilage acd ti 
brocarti^ge from the intervertebral discs may 
occur at any level of the spine, the majority 
will be lound in the low lumba- region, mos 
often between the fourth and fifth lumba 
vertebne though sometimes between we lu 
lumbar vertebra and the sacrum, or 
the third and fourth lumbar vertebr'e I 
production of symptoms by enlargement o 
the hgamentum flavum has in our erp^nence 
been bimted to the same low lumbar region, 
for although these structures are presen 
higher up they are much thmner and are no 
subject to the same gross alterations 
Over a period of years, cartilagmoa 
have been removed from the spinal canal oy 
vanous surgeons after a diagnosis of 
the spinal cord had been made L^" ° ^ ' 
but inaconsiderable number of instances, a 
atioim in the ligamenta flava have been tou^n 
and have been noted in the literature 
nature of the cartilaginous masses and the 
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source have only recently been thoroughly 
understood. Frequently they have been con- 
sidered to be new growths — that is chondro- 
mas The recent mterest in them has been due 
largely to their intensive study by Drs 
hlixter, Barr, and Hampton, and their asso- 
ciates at the Massachusetts General Hospital. 

The herniations from the interr'^ertebral 
discs var}’’ in position and frequentty the 
extruded mass is not visible at once, even 
after laminectomy has been performed. With 
proper localization of the lesion before opera- 
tion, extensive laminectomy is not needed, but 
usually the laminae that are removed are 
completely rongeured away, including the 
lamina! portions of the articular facets In 
special instances, with particularly well local- 
ized extrusions, unilateral laminectomy may 
be adequate, but, in most instances, complete 
removal of the fourth and fifth laminae is 
necessary to permit thorough exploration of 
the canal and to follow the course of the roots. 
After removal of these laminae the ligamenta 
flava uill be seen as yellow bands crossmg the 
dura MTten their condition is pathological, 
they will be found not only greatly increased 
in thickness, but will show eiident fibrosis 
uith no clean hne of cleavage between them 
and the dura, and will need to be dissected 
free In such instances a transverse groove 
and indentation will be left in the dural canal 
Under this, the dura is frequently very greatly 
thickened Having resected the hgamentum 
flavum, both sides of the dural canal are 
carefully palpated, particularly along the area 
of the emergence of the spinal roots. A small 
nodule may be felt m relation to them, not 
infrequently, however, it will be difiicult of 
detection If so, the dura is opened, the fila- 
ments of the cauda eqmna are freed from their 
arachnoidal covering, and the interior of the 
dural canal is inspected From its inner sur- 
face each root is observed and, only then, may 
a nodular protrusion be eindent. Frequently 
It IS of verj^ small size — not more than from 
three-quarters of a centimeter to one centi- 
meter in diameter — but mil be seen compress- 
ing a nerve root as it emerges from the dural 
canal, and ordinarily the root so involved will 
be injected and edematous The dura cover- 
ing these protrusions will show an alteration 


in appearance, small telangiectases being ap- 
parent. 

\^Tien these masses are found extradurally, 
they are usually removable by the same route. 
At times the fibrocartilage will be lying free 
and only need be lifted out with forceps At 
other times, it will have a fibrous covering 
which, when incised, will permit the white 
stringj' material to be withdrawn, leardng a 
dean, smooth, shiny cavity from which a 
grooved director or probe will often pass 
directly down into the space between the in- 
tervertebral discs. At times the fibrocartilage 
may be extruded to considerable distances, 
and we have had the experience of finding a 
major part of it immediately beneath the 
laminae after their removal, compressing the 
dura from its dorsal aspect. This material 
had extruded from in front of the dura, 
passed around its side, and had come to lie 
beneath the laminae Such an extreme protru- 
sion is unusual. In the instances in which the 
mass is recognized only after the dura is 
opened, we have removed it through this 
transdural approach. A short incision over 
the mass will usually permit the material to 
be picked out readil)’’, and the incision ma}' be 
closed by a single silk sutmre. The incision in 
the posterior surface of the dura, through 
which the work has been done, is then com- 
pletely closed (Figs. 5, 6, 7, 8). 

WTien thickening and alteration of the hga- 
mentum flavum are found, the ligament is 
completely dissected out, not only on the 
dorsal surface of the dura, but as it passes 
forward deep to the articular facets, and is cut 
dose to its attachments to the intervertebral 
foramina In most of our series of patients, 
the symptoms resulted from rupture of the 
intervertebral disc, a minority had gross and 
microscopic alterations in the ligamenta flava, 
and, in one, both conditions were present. 
From the anatomical studies it is apparent 
that the two conditions might well be asso- 
dated and that a combination of alteration in 
the position of a portion of the inter'.’ertebral 
disc and a thickening of the ligamentum 
fla^'um, would enormously encroach upon the 
nerv'e in its groove. 

With reference to the histoiy given by these 
patients, their ages varied from iS’to 63 




Most of the patients complained of both Icnv 
bacL pain and saatica, although the latter 
Fig 5 Transdural exposure of a complamt T\as the more prominent Reis 

dispiared fibroeartdage ttvely fer\ had Ior\ back pam alone Aspreii 

ousl> noted, these patients had had all man 
years, but most of them were m the actne treatments with varying degrees of 

working period of life A history of trauma but, in general, no lasting relief It 

caused by falls, bending, lifting, or torsion of to us of particular interest that the 

the spine was given by the majority of pa symptoms may subside at times so thatoae 
tients, though m some cases, no history of ^r^uently obtains a history of recurrent at 
trauma could be eliated In still others, there tacks, with penods of entire relief bet^ieen 
w as chronic repeated trauma, as in one woman extending o\ er a number of > ears 

who had done a great deal of horseback nding reference to the dislocation of a por 

and jumping Inpatients with rupture of the t'®" intervertebral disc, it must be 

ligamentum flavum, trauma was consistcntK appreciated that the clinical picture may van 
present and often the patient had felt a sudden fireatly, depending on the amount and the 
snap in the back location of the protruded material Wehaie 

seen sufficient extrusion of fibrocartilage to 
compress the entire content of the dural canal 
causing complete paralysis below the level of 
the lesion, loss of motor power in the sacral 
distribution sensory loss and incompetence of 
the sphincters Such a marked compression 
of the entire dural canal is unusual, and more 
often there is pressure on a single root Sciatic 
pain is the most frequent and troublesome 
complaint It may be aggravated by strain 
ing coughing and sneezing, although this is 
not consistent Usually the radiation of the 
saatic pain is indicated as being down the 

Fig 7 Theappearanceof* ebrocartUageaftertemoval. outer Side of the leg, extending into the foot on 
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Fig 8 The cartilage extrudes backward and in 
the midline b Transdural exposure c Incision o{ 
the \ entral dura to expose the mass 


Its dorsal surface Listing of the spine is 
common and may be marked In writings on 
the subject it has been stated that the hst is 
commonlj" toward the side of the lesion, but 
very frequently we have found listing to the 
opposite side (Fig 9) An absent or altered 
Achilles reflex on the affected side is perhaps 
the most common objective finding The 
motor and sensory findings depend on the 
location and the structures compressed HI de- 
fined sensory alterations over the outer side of 
the calf and the area supplied by the external 


popliteal nerve are rather common, though 
sensory loss is not pronounced The muscles 
supplied by the external popliteal nerve may 
be weaker than those on the opposite side and, 
at times, there is a discrepancy' in the degree 
of involvement of the tibialis anticus as com- 
pared to the extensor haUucis or the common 
extensors of the toes. Atrophy in the peroneal 
muscles is seen in long standing cases, but the 
normal fullness over the belly of the tibialis 
anticus is rather commonly noted Move- 
ments of the back are limited and painful and 


SURGERY, GYNECOLOGY AND OBSTETRICS 



the patients assume a \anety of positions m 
sitting and lying in order to obtain comfort 
Straight leg raising gives severe pain 
In the presence of such a history and the 
findings herein noted, particularly when there 
are objective evidences of involvement of a 
nerve root, compression by the dislocation of 
cartilage or the enlargement of the ligamen 
turn flavum must be stronglj consider^ We 
have not ventured however, to make a posi 
tive clinical diagnosis, or to operate without 
the aid of x ray confirmation In the tinal 
decision as to whether or not laminectomy is 
indicated, we lean heavily on the roentgenol 
ogist His fanuliant> with the condition and 
bis interpretation of the x ray studies are of 
the greatest importance Plain x ra> films are 
not diagnostic, although in certain instances 
there is some narrowing of the intervertebral 


ageb> the Queckenstedt test \\eha\e,lioTC 
ever, been able to reproduce thepamofTluch 
the patient habitually complains, bycomprfs 
Sion of the veins of the neck and inaease in 
spinal pressure In a considerable proportion 
of instances, the spinal fluid will show m 
increased total protein although the alwnce 
of such an increase does not speak panic 
ularlj against lesions of the discs or tJf 
ligaments 

Lipiodol must be introduced in adequate 
amount — 4 or 5 cubic centiinefers FoUohidj 
this, the patient is placed upon a tiltmg i ra) 
table in the face down or prone position and 
under the fluoroscope, the movement of tie 
lipiodol m the canal is followed as, wti the 
tilling of the patient, it is made to flow up and 
down the canal If there is an irregular pn>- 
trusion into the canal, the column ofhpiodoi 
will be found to bend around it, or to hesitate 
m passing it and often, by inclining the patient 
slightl> to one side or the other, such an 
alteration may be exaggerated SuA&d«is» 
are rechecked and bnaUy films are taken with 
the lipiodol about the point of obstruction 
A lack of s> mmetry in the column of bpiodol, 
a constant notching at a level which tore- 
sponds to the root involved or the distortion 
of a root at its point of emergence from tw 
dural canal, is considered diagnostic In usfS 
of doubt, the x ray examination should be 
repeated at the end of 10 days or so It is ro 
uncommon for a second examination to pve 
dearer diagnostic evidence An hour gh^ 
constriction of the dural sac and the e''doaed 
column of lipiodol has been seen lO enlarge 
ments of the hgamentum flavum Notching 
of the lipiodol column is more characteristic 
both of the protruded cartilage and tb‘ 


disc on the affected side Ordinarily, spmat thickened ligament 

puncture with the introduction of hpiodol is The results of laminectom} with the re 
required The puncture is usuallj done at as moval of the displaced cartilage or enlarge 
low a level as possible — u&ually between the ligament, m relieving pam in the back scia 
fourth and fifth lumbar spinous processes ita, and such neurological fiudirgs as roa 
Occasionally, as the needle penetrates the have been associated with them, have 
dura and distorts it as it is pushed ahead, the excellent and attended with htlle risk e'er 
patient will experience intense pam which tain questions are usually asked as to 
follows the radiation of the root involved It effect on the back of the laminectomy ifac 
Is exceptional for the dural canal to be so and the use of lipiodol Laimnectorrij in 1 
greatly encroached on or for the lesion to occur low lumbar spine entails no disability for tco 
at a sufficiently high level to show any block not engaged in heavy physical work. Ihou^ 
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some limitation in bending is present for a 
period of weeks. In relation to those who are 
engaged in doing heav)^ manual labor, the 
question is not so easy to answer. Some of 
our patients have returned to such work; 
others have been unable to perform the heav- 
ier parts of their duties, so that, in certain of 
the patients engaged in manual labor, lami- 
nectomy has been followed at the same stage 
by a bone graft 

As to the use of lipiodol, this procedure is 
reserved for patients in whom the probability 
is strong that such pathological changes as we 
have described will be found It has certain 
disadvantages and is not to be used indis- 
criminately. The most common complaint is 
of some ^scomfort referable to the sacral 
region and often a burning pain about the 
coccyx IITien a condition is found warranting 


operation, the lipiodol is entirely removed at 
that time. "WTien the x-ray e\*idence has not 
been sufficient to justify operation, the lipiodol 
may cause discomfort for a considerable 
period of time 

The differential diagnosis between extru- 
sion from the inten’ertebral disc and thicken- 
ing of the ligamentum fia%’um is not easy to 
make, but the same surgical approach is 
required in both 

The patients discussed were among those 
who had been diagnosed as ha^’ing some lum- 
bosacral or sacro-iliac disorder which did not 
jdeld to such treatments as strapping, exer- 
cises, phj’sical therapy, traction, and lum- 
bosacral and sacro-iliac fusions If temporari- 
relief was secured, the episodes recurred. In 
such selected patients, lesions of the disc or of 
the ligamenta Hava are frequent 



THE RELATION OF CHRONIC CYSTIC MASTITIS TO 
CARCINOMA OF THE BREAST 


DEAN LEWIS, HD, FACS, andC F GFSCHICLTER, B.lomot., MarjUrf 


I T IS ]ust a little over one hundred >eais 
ago that the first attempts iAere made to 
differentiate between benign and malig 
nant tumors of the breast In Lecture 
XIII, which appears in The Pnnctples and 
Practice of Surgery written by Sir Astlej 
Cooper and published m 183s, appears the 
following 

The diseases of this organ have been too much 
considered as being of a malignant nature, and the 
females who have had the misfoitune to have tu 
mours in their bosoms have often been unnecessarily 
submitted to an operation under tbeideaofthecom 
plaint being cancerous I shall therefore proceed to 
state what 1 have been able to (earn from various 
diseases of the organ, to discriminate the malignant 
from the more benign complaints and to point to 
cases which really require removal in distinction 
from those in which the operation is entire(> unnec 
essary 

Cooper gives the following account of path 
ological changes m a group ot benign mam 
marv conditions 

\ change in the nature of the swelling occurs a$ it 
enlarges At first it is uniformly solid but after 
wards distinctly divided into a solid and fluid pan 
the latter fluctuating so as to inform the surgeon of 
the existence of fluid If this part be punctured a 
liquid having the character of serum is discharged 
but the swelling soon becomes distended again and 
continues to grow At length the tumoni acquires 
enormous magnitude and some of the largest swell 
iQgs in this organ ate of the hydatid Lind I have 
twice seen swellings not of this description rather 
larger than the hydatid but generally the large t of 
the breast are of this kind From iirs King at 
Chantii, Cross I removed one which weighed thir 
teen pounds but frequently they are removed when 
sfiilsmill underasuppo uion that they are scirrhous 
tubercles 

It IS a complaint I have seen at au ages after 
twenty but more frequently in advanced age than m 
youth 

There may be some doubt as to whether 
many cases described by Cooper were qrstic 
From the Surgical Dcpartmeal of the Johns Hopiins Wedical 
for^he n.iiicil Congress of the AnKncan OJIege 
of Surgeons Chicago October a, J9 iw? 


mastitis Undoubtedly he recognized the dis- 
ease, for he described over the fluid part of 
the cyst a slightly blue appearance Tbs, as 
far as vve can dc tcrminc, is the flrst mention of 
this feature, the significance of which Blood 
good has emphasized so much dunng the past 
years 

Brodie w as apparently the nrst to recoftuze 
that the cysts originated m the milk ducts, and 
to attach some etiological significance to tie 
absence of lactation Lecture '^Il'waspii' 
hsbedmi 846 It was devoted to cystic disease 
of the breast The follovnng appears in the 
published lecture 


The disease of which I propose to treat oa lit 
present occasion is an affection of the female btei.t 
It IS one of general interest m various ways 
among others in this that m ita advanced stagesitn 
liable to be confounded with carcinoma althougi it 
IS not really of a malignant nature I 
hate been able lo trace its exact history if l aw 
trusted altogether to my hospital experience If 
I have not met with any description of it in leti 
books corresponding to what I have observed of u 
actual progress \ou will pre eotl> see how thii « 
easily explained by the disease assuming a 
new character a, tt p oceeds so that if you were o 
look at two cases of it one in the early and tie oUM 
in the more advanced stage without having w 
nessed the intermediate changes which have us« 
place you nould scarcely be able lo recognize 
identity Let me not, however beroisundeisiow* 
to representing that no notice whatever has of c 
taken of it by surgical writers . 

Ike avco^nt wh ch Sit AslJey Cooper has pven « 
the hydatid breast has been taken principally Ito 
cases of this disease and there have been allusw s 
to it in the treati e on Disferes 0] the Breast la’f i" 
published by \elpeau 


Brodic’s contribution to cystic mastitis 
the recognition of the age inadence ana 
frequent occurrence in women who had oot 
Inctated 

The observations made by Reclus desetre 
comment They are as follows 

The first characteristic is the extreme *buDdance 
of the cysts Without doubt one would be ante t 
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count by the naked-eye at least fifty, but microscopic 
examination shows innumerable cysts, not only in. 
the tumor itseK, but disseminated throughout the 
entire gland The second characteristic is Uiat m 
this specific disease one finds cysts in the acini and 
in the rmlk ducts, and m all the lobes and lobules 
The third characteristic is the involvement of both 
breasts The occurrence of tumors in both breasts is 
uncommon, but we have found in the cases which 
we have studied cysts in both breasts It is perhaps 
because both breasts are affected that the lesion has 
been unrecognized as cystic m character The dis- 
ease verj' often is characterized only bj' irregularities 
on palpation, associated at times with but httle pain 
To the ordinarj' dmician the lesion might be regarded 
as a constitutional physiologic phenomenon. 

This statement seems almost prophetic in 
light of the isolation of the ovarian hormones 
and the reproduction in animals by their use 
of the histological picture of cystic mastitis. 
Burrows, as be shown later, has even sug- 
gested that the lesion be called estrogenic 
mastopathy. 

Sdummelbusch gives the following descrip- 
tion of the disease bearing his name: 

Cyst adenoma mamm$ {Maladie kysltqtie) is a 
disease which is not uncommon in middle aged 
women It occurs with equal frequency in those who 
have and have not borne children Numerous cj-sts 
the size of a pea or bean, rarely larger, develop 
These are filled with greemsh-brown, somewhat 
sticky fluid, and are found especially m the posterior 
part of the gland. The diseased breast is not adher- 
ent to the neighboring structures The disease af- 
fects almost without exception both breasts at the 
same time, or one shortly after the other Micro- 
scopically there is found a marked mcrease in the 
number of acini. The epithehum may undergo 
slight hyperplasia or form a cast of the alveolus. 
Two or more acini maj’ fuse, and as a result of the 
poor nourishment of the epithelium cj'sts may form, 
the contents of which ate a combination of secretion 
and degeneration The connective tissue shows no 
evidences of inflammatory or proliferative changes 
It IS known, however, that a carcinoma may develop 
upon this disease, for among 43 cases, a carcinoma of 
the breast w as found three times 

Nature Numerous names have been given 
to diseases of the breast characterized by cyst 
formation. These are all based upon histo- 
logical peculiarities. There is no need to recall 
all, suda as senile parenchymatous hypertro- 
phj-, cystiphorous desquamative epithelial 
hjqierplasia, and fibro-adenomatosis cj'stica 
mammEe The terms are based largely upon 
the anatomical findings, and suggest no etio- 


logical relationship to glands of internal secre- 
tion, although there has been abundant evi- 
dence to show that a distinct relationship exists 
between ovarian function and the breast. The 
mechanism by which the actixdties of the 
ovaries, uterus, and mammary glands are reg- 
ulated, co-ordinated, and sjTicbronized is 
fairly well understood at the present time. 
The idea which formerly prevailed, that the 
changes which occurred in the breast during 
pregnancj’’ were due to nenmus influences, has 
been shown to be wrong. Clinically changes 
are frequently obseri-ed in the breast during 
the menstrual cycle; most frequentl}' before 
menstruation begins The woman complains 
of a sense of fullness of the breast and some 
tenderness. Upon palpation a granular, flat- 
tened mass, which disappears when menstrua- 
tion begins, may be felt. Definite changes in 
the breast during the menstrual ci'cle have 
been described. Differences of opinion there 
ma}’- be as to the interpretation of these 
changes, but all agree that changes do occur 
which are correlated with the different phases 
of the menstrual cj'de. The isolation of the 
different ovarian hormones has made it pos- 
sible to study the changes produced in the 
breast when the hormones are introduced into 
the circulation. 

The conclusions arrived at by Burrows in 
an article recently published entitled “The 
Pathological Changes Induced in the AlammEe 
by Oestrogenic Compounds” are as follows : 

1 The earliest pathological effect of estrin ob- 
served in the mainmiE of male mice is a proliferation 
of the mammary ducts, that is to say, gj-necomastia. 
This proliferation of ducts is occasionally accom- 
panied, especially when the treatment has been pro- 
longed, by the formation of what look like clusters 
of acim. 

2 Speedily following the prohferation of ducts is 
their dilatation with the formation of mammar>- 
c>sts 

3 The next stage is that of h3'perplasia of the 
epithelium hmng the ducts; sometimes accompanied 
by an increase of the periductal stroma. This stage 
of h\-perplasia, combined with the presence of cysts, 
represents the chrome cystic mastitis of the old and 
the “cystic mastopathy” of the new terminologj-. 
In \-iew of its causation, it might perhaps better be 
termed “estrogenic mastopathj-.” In advanced cases 
epithehal anaplasia may be seen in the ducts .Ml 
the foregoing changes are produced bv estrin, in the 
same sequence in both male and female mice. 
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Fie i A uhole mount o{ the breast ofacastraiefemale 
rat showing the production ol cjatic disease This rat re 
ceived too gamma of eslrin for twenty da}sbeginntnf with 
the twenty first day of life The pecimeo was laleo $ 
days after the last injectioe 

Recent studies by Asttvood Gesduckter, 
and Rausch ha\e shonn that during the lirst 
6 weeks of life the mammary gland de\clops 
independently of the ovary or testii, and 
that the gland enlarges tilth equal raptdrty, 
whether the gonads are present or not TTie 
breabt of the normal female possesses no lob 
ules or acini except during pregnancy but 
shows periodic secretory changes recurrent 
with the estrous cycles The manner in which 
estnn modifies mammary development is de 
pendent upon the dosage, the age of the am 


mal, and the state of nutntion During tie 
first 2 weeks of life, estnn causes no demon 
strable changes After the age of 3 treeb 
estnn in small or moderate doses accelerates 
the extension of the duct tree La^e doses 
cause a stunted type of growth, with irregular 
widened ducts, distorted tubules or end bad 
proliferation Continued high doses cause 
scerttory changes which are initiated with cyst 
formation The gland becomes prematurelj 
aged, the hyaliniaed connectiie tissue is in 
crca«d in amount, and marked changes in 
the ducts are noted 

The changes w hich ha\ e just been desenbed 
are not unlike those «een in Schimmelbuschs 
disease As has been stated, large cysts are 
not usually found in this disease, but a wade 
spread transformation of the parenchyma into 
small cysts, associated with epithelial owr 
growth, occurs 

Closstficohon Notwithstanding the amount 
of work that has been done upon cystic masti 
tis, there is still a lack of uniformity of opi“®“ 
as to how some phases of the process should w 
classified , 

A number of different names, suthaspipu 
loma intracanaliculare, duct cancers, cysUM 
noma papillate carcinoma villeux and cyst 
epithelioma intracanaliculare have been giwn 
to the papillomatous growths which ate en 
countered in the medium sized and large ducU 
Many different views have been eipreS'ed 


>V ^ 






* Whole section from the breast of a case of acte 
nosis" The lobular development is reduced in amount. 
There is increased fibrosis and the tenninal tujudes at base 

of gland show irregubr hypeipbstic epithelial changes. 



Fig 3 High power photomicrograph of 'P'S 
diangesin the case shown m figure * ° ,,ous 

matieniB being replaced by non.encapsulated adenoinai 

changes in the region of the tenninal tubules. 
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Fig 4 Gross specimen showing charactenstic tissue re- 
mot ed from a case of multiple blue dome cj'sts The smooth 
walled cjst is surrounded by dense fibrous tissue 

concerning the relation that these may bear to 
cystic disease of the breast. 

Koenig beheved these to be true tumors 
which differed from and were not related to 
the epithelial proliferations noted m cystic 
mastitis Tietze, on the other hand, thinks 
that the papillomatous growths observed in 
cystadenoma mammae are a part of the change 
and of the same nature, and ascribed to them 
a role in the development of cancer in cystic 
mastitis Semb believes that the occurrence 
of multiple papillomas in cystic mastitis, their 
frequency and the histogenic analog}^ unth the 
development of the disease render it necessarj*^ 
to regard the two processes as being closely 
related to each other, and concludes that the 
cj'stadenopapiUomas must be conceived of as 
being formations belonging to the picture of 
cystic hbro-adenomatosis, or a part of that 
condition and connected especially with the 
later stages of that disease. 

Certain papillomas appear as independent 
tumors iMany emphasize the relationship be- 
tween these and carcinoma Such papiUomas 
are usually large, solitar>- growths and are not 
associated wdth the mammary changes seen in 
cystic disease It will be seen from the above 
that tliere is no uniformity of opinion as to the 
nature of the small multiple papillomatous 



growths Alultiple papillomas do not seem to 
occur as a true 'tumor, but develop as the 
result of epithelial changes in cj'stic disease, 
and should be regarded as a part of the dis- 
eased process ttTiether or not the}- are pre- 
cancerous, or are liable to undergo malignant 
changes, will be discussed later, when the 
clinical histories of cases of cy'stic disease fol- 
lowed by us are discussed. 

As one’s experience with cystic mastitis in- 
creases, many lesions that were formerly re- 
garded as malignant are placed in the benign 
group The following indicates how Bloodgood 
changed his opinion over a period of a few 
years Cases will be cited from the Johns 
Hopkins Clinic which will indicate how a 
change in the classification of lesions of this 
type has occurred as the specimens and the 
results have been restudied and correlated 

As an example, Bloodgood in 1904, basing 
his opinion upon microscopic examination 
alone, concluded that malignant epithelial 
change occurred in 10 per cent of all cystic 
disease In igo6, he wrote that adenocarci- 
noma was already present in 50 per cent of the 
patients with adenoci'stic disease that he had 
e.xamined. In 1921, he reported his e.xperience 
with 350 cases of cystic disease in 1 28 of which 
the treatment had been local excision only. A 
follow-up showed that carcinoma had devel- 
oped in 3 of these cases — an incidence of '> 3 
per cent. 
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Fig 6 Photomicrograph of asmall tumorrcmo\e<]froin 

the breast «f s patient of De llilHei $ ta t 8 <}j The fesioo 
was dugnos«<l microscopically as adenocarcirtom arid the 
complete operation was performed There were no metas 
Uses to the lymph nodes and the patieot remain^ well for 
a period of more than i6 years This lesion on mtudy has 
bwn reclassided as benign 



Fig 7 Pbel6microgr8pbofanen-ercapsulatedsdsM®i. 

diagnosed adenoearcinema from the biopsy perfotBMW 
tpiy The complete operation was perioraed. The IjW 
n^es show no metastases and the patient ass rrpom 
well 8 years later This lesion also on restudy bss b«fl 
reclassioed as benign 


DifEculties o( making a diagnosis, both 
microscopic and clinical, are encountered m 
certain types of cystic mastitis A study of 
some cases tthich have been observed in the 
Johns Hopkins Surgical Clinic will illustrate 
the difficulties and account for the change m 
opinion which has been made from time to 
time Chnicallj intermittent retraction of the 
nipple has been observed The following dm 
ical note appears in the paper by Bloodgood 
upon “The Pathology of Chronic Cystic Mas 
titis of the Female Breast “ The patient, ex 
amined by him in 1913 presented a variation 
m the clinical picture which he had obsmed 
once since, that is intermittent retraction of 
the nipple as a symptom of onset with indu 
ration of the breast chiefly m the nipple and 
areolar zone 


The patient a white unmarried nomao aged 38 
had intermittent retraction of the left nipple for 4 
years and permanent retraction for 4 months while 
she had obser\ ed intermittent retraction of the right 
nipple for 4 months On inspection both nipples 
seemed retracted on palpation the left nipple re 
mamed retracted while the right nipple bulged 
There was an indefinite induration beneath both nip 
pies He performed the complete operation on the 


left breast and then 3 weeks later, removed tj* 
right breast and then 6 months later removed Ur 
glands in the right aiifla The operation on u« 
right breast was an illogical one but at my 
pathologic examination I interpreted this ca*e aua 
adenocarcinoma m chrome cystic mastitis » ^ 
patient was well 9 years later 
On pathological examination a non-eawp- 
sulatcd cystic adenoma was found beneadi 
both nipples The small, solid adenoma mw 
traled the fat 


The following is the history of another pa 

tient who had an intermittent retraction of 

mppleof 18 months' duration \Vhen examin 
la igz2 thenipple was permanently refracted 
The patient was a widow aged 49 years S*ieS 
observed that the nipple of the left hreast Ktrac 
and protruded on and off for 18 months There 
been no discharge from the nipple She j 

>ic* because of pain of 4 months duration 
pation nothing very definite was made out * 
breast was explored and it was thought that tD 
was a carcinoma just beneath the nipple A , 
operation was performed In the Jaboraloo * 
of non encapsulated adenoma was found ju * ” 
neatb the nipple The surrounding breast tissue 
fatty and senile The diagnosis was small, . 

stellate adenoma with some cystic adenoma iv 
metastases were found in the lymph node* 
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The patient returned 2 years later with a. similar 
clmical picture in the right breast — intennittent re- 
traction of the nipple of i year’s duration, perma- 
nent retraction for the last 3 months On palpation 
indefinite lumps were discovered in the breast. Be- 
cause the diagnosis of adenocaranoma in chronic 
cystic mastitis was still unchanged, a complete opera- 
tion for cancer was performed. The gross and micro- 
scopic pathology of this breast was practically iden- 
tical with that of the breast removed at the first 
operation. 

Here are recorded 2 cases of chronic cj'stic 
mastitis with intermittent retraction of the 
nipple, and in each both breasts were finally 
involved 

Nine of 18 specimens (50 per cent) of non- 
encapsulated cystic adenoma in the cases 
studied by Bloodgood were removed at the 
Johns Hopkins Surreal Clinic Only i of these 
showed microscopically fully developed can- 
cer. All, with the exception of one, were at 
once or later subjected to the complete opera- 
tion. During the same period, about 30 years, 

9 specimens were sent to Bloodgood for diag- 
nosis. These 9 specimens were sent by sur- 
geons in 9 different states This indicates that 
the lesion is rare, excites interest, and that 
pathologists disagree as to benignity and 
malignancy. A radical operation was performed 
.immediately or later upon these patients. No 
metastases w'ere found in the nodes. All have 
been followed. There have been no recur- 
rences in this group and none has died of can- 
cer. Bloodgood concludes, after studjing this 
group of cases: 

I am confident that it is this group of cases that 
has given rise to the impression that it is not dan- 
gerous to excise a malignant tumor of the breast, 
submit it to microscopic study, and then perform 
the complete operation for cancer some days or 
weeks later This tj^ie of tumor, when diagnosed 
adenocarcinoma, increases the percentage of cures 
of cancer, not only in this group but the total per- 
centage of operative cures of cancer of the breast 
When these cases and some of those in group B B 13-8 
were included in our cases of cancer of the breast 
they increased the percentage of five-year cures. 
YTien all cancers of the breast without metastases 
to the nodes and these two groups with the comedo- 
adenoma were mcluded the percentage of five-year 
cures was more than 80 When these three groups 
were excluded the percentage of cures dropped to 60 

Bloodgood doses bis artide upon “The 
Pathology^ of Chronic Cystic ^Mastitis of the 


Female Breast — ^WTiere Pathologists Dis- 
agree” with the following: 

I have submitted sections of ever}- t}-pe of chronic 
cystic mastitis, lactation mastitis, tuberculous mas- 
titis, encapsulated Q'stic adenoma, fibro-adenoma, 
and intracj-stic papUlomas to more than forty con- 
sulting padiologists, and I have their written diag- 
noses. In the majority of these there was some dis- 
agreement; the percentage of those favoring benig- 
nity varied from twenty to ninety. 

In aU of these demonstrations the sections illus- 
trated in Figures 87 and Sp were induded. On these 
2 cases of fully developed cancer there was not a 
single disagreement. 

During the same period many sections and tissues 
have been sent to me from other surgeons and path- 
ologists with their diagnoses I have never received 
one which proved to be a fuUy developed cancer that 
had not been diagnosed cancer But I have received 
many with a diagnosis of cancer which, in mi- opin- 
ion, belonged to one of the above mentioned benign 
groups. 

It is very interesting to record here again that in 
breast lesions, when good pathologists disagree as to 
malignancy, the patient hves; when there is agree- 
ment, there is always a large percentage of deaths 
from cancer. 

EiTECT or PEEGNAIsCY AND LACTATION 

Experimental work which has been dted 
indicates that there is a definite relationship 
between the ovarian hormones and cy’’stic 
mastitis It vrill be interesting to record the 
effects of pregnancy and lactation upon the 
breast when a diagnosis of cystic mastitis has 
been made. Sterility is not uncommon when 
this lesion exists, and we have had an oppor- 
tunity to follow but a few cases The history 
of four will be given. 

McC. The patient, a white female aged 32 years, 
had had two children, the youngest being 10 years 
of age In .‘^pril, 1934, one ovarx' and two-thirds of 
the opposite ox-aiy were removed because of cysts 
and the patient was told that no further pregnancies 
were probable Followmg the operation, pain more 
pronounced m the premenstrum was noted in both 
breasts The patient was first seen in November, 
1935. At this time nothing abnormal was palpated 
m either breast but the pain had become continuous 
and there was mild galactorrhea Cancer w as feared 
The patient was given reassurance that her condi- 
tion was not cancerous and told to return in 6 weeks 
When the patient returned m 1936 pain in both 
breasts had become constant. The menstrual periods 
had become irregular and the cycle was shortened to 
21 or 26 days. .At this examination indurated masses 
were found m_ the outer upper quadrants of both 
breasts Definite masses were present in both breasts 
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about r centimeter in diameter One m the ui^r 
half of the left breast and one in the outer upper 
quadrant of the right breast The breasts vereshotty 
and had a definite edge No hormones were given 
but the patient was told to «tura for treatment 
She did not come back how'ever /or over a year 
The patient was nect seen April 3, 1937 $he was 
DOW 4 months pregnant The pains in the breasts 

werenon’iatemjtteflt but sharperandmore stabbing 

since pregnaac> On examination a definite edge 
could stiU be felt m the left breast and the nodule 
persisted in the Je/t breast but not in the right In 
the right breast an mdefinitt dense masa ms pal 
pxted m the outer upper quadrant there were no 
lumps and no definite edge No treatmenr was pre 
scribed The patient was told to return la 3 weeks 
The patient was seen April 33 1937 She is now 5 
months pregnant Paw has disappeared, the breasts 
ate enlarged, and so masses can be felt w either 
breast She was followed until after delivery when 
both breasts were normal to palpation 
D II The patient IS a white female aged 297 ears, 
who IS aained but childless She has had trouble 
with her right breast over 4 years In 1925 tbe first 
noticed tenderness and a small mass afwut 3 centi 
meters m diameter m the low et inner quadnnt Re 
cently a small tumor appeared to the outer side of 
fast naenttoned tumor Both were smafi smooth and 
cystic to palpation, w hen eramioed m January 1939 
la June the patient beam« pregoant Both 
breasts increased rapidlj in sue at tbe end of the 
first month and from then on the tumors could no 
longec be palpated and no tenderness was noted 
Following the birth of her first child 10 March 2930 
the breasts have remained negative She bad a sec 
ond child to August 1932 ana when last beard from 
in October 1936 she had remained wcU 
E K The patient IS a white female 3ged37>ears 
who IS married but has no children Her tnenstruai 
periods arc regular About 4 jcars ago severe pain 
w as noted in both breasts before her periods At first 
this soreness lasted for x week before periods It is 
now nearly continuous Four months ago a lump 
appeared in the right breast The patient received 
sixteen injections of anterior pituitary like hormone 
and small doses of estrin {350 intertiaiional units per 
C cm ) elsewhere The tumor regressed under treat 
ment but the pain was not aCected and the patient 
was advised to have her breast oS 
Wieo seea SB January 1936 tbe right breast was 
larger than the left but the breasts were otherwise 
normal to inspection The left breast has a definite 
edge on palpaUon and is diffusely abotty or lumpy 
particularly in the outer and upper quadrant The 
right breast sUo has a definite edge bat has a Urge 
flat dense area about 4 centimeters in diameter a 
the outer and upper quadrant The rcgioo where tbe 
former lump was felt the inner lower qsiadrMt w 

“riS'MS <0 <SJ islenal,!^ omB « 

,n Tanuarv. 1936 Thereafter she recused 
,0^ mlLatiMil units once a month Tbe breasts 


have remained free from tumors and free ftonpjm 
Since the second month of injections She vu s«a 
»a January 1937, and both breasts were aegiUrt i! 
that time In June 1937, there was some reitita si 
premenstrual pato Tbs was foliotiedby «pd»- 
fargement of both breasts and ao Ascb'ieua Zoaftt 
test revealed that the patient was pregsaat % 
was seen August 20 1937 when she aatj^DsoBfia 
pregnant At this time both breasts were uniionsJr 
enlarged tense, and free from nodules and paa te 
tenderness In the last third of pteguiney Ite 
broaats softened and were negative to pipalws 
Mrs Law The patient is a while Jeisalt t?el 
33 years married but childless Her nienstniil pe 
rio^ are regular She has had trouble wili btr 
breasts for at least to jears In 1925 a opentios 
was performed for the removal of a tumor from ite 
right breast In 1929 a tumor was reiaosed fws 
tbe left breast In November 1932 tumors atu 
removed from both breasts through inciswas slost 
the lateral borders of the breast The lumps sm 
fear of carcinoma have been tbe most ptooouncM 
feature of the case Tbe patient has rewntlygaiaea 
weight She has always been nervous and has s cos- 

slant fear of cancer 

Examination shows two relatively small aaiou 
shapen lumpy breasts Sara end tuoMS art 
m both breasts The largest fixop a m theew 
lower quadrant of the right breast and ab«* 
there is diopliag due to tbs lormer incision ptf* 
DO discharge from either fiipple At least figal sa« 
cysts can be palpated la the right breast the n* 
jotiiy m the middle of the upper half Ttoe 
four cysts in same location of left brwt ana I*? “ 
lower outer quadrant Multiple small O’st hVe w 
mors can be palpated at periphery of both breasts 

The palital received esina therapy m 
1935—35 «» international units The syttpft® 
were somewhat improved lo February, 191J 
has been free from pam but the cyst sWi r«an“ 
mOctober 1936 In May 1937 thepaUMtbra®* 
pregnant and she has b^me less consaws 01 w 
lumps m her breast These have not bolhw^ « 
since the second month The patient ns* ^ I'W 
retuns for exammatioa during pcegnaiiCT out 
cause of tbe illness of her mother she did coto 
In Nosember tgsT ber breasts were eMnuoM 
her obstetrician who scat the following 

Tbe patient is now 7 months pregnant Iflt ^ 
breast IS negative except for a small nodule 
3 oeatimeters la diameter just above the oipp* 
left breast is abo negative except for a . 

X centimeter in diameter m the upper inner qu 
rant Both nodufes are not tender and are not 
tached to the skin or surrounding tissue 

CRITERION FOR ESTABUSHING EELAIIO’^®'^ 
TO ilAUGNANCV 

TTiose Studying the relation of 
and chronic cystic mastitis may be divided 
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into two groups One group considers cystic 
mastitis a benign lesion with no etiological re- 
lationship to carcinoma, the other, a benign 
lesion but precancerous in nature. The group 
which regards the lesion as beni^ without 
malignant potentialities base their opinions 
upon clinic^ examinations and a careful, pro- 
longed follow-up of patients operated upon 
and observed clinically over a long period 
There are certain borderline cases, the nature 
of which has not been recognized Not infre- 
quently these have been regarded^as malig- 
nant The clinical behamor of such cases, 
however, has not justified the conclusions 
based upon histologic examination. 

Campbell has followed a large number of 
cases chnically and he concludes- 

One may approach the problem with the easj- 
philosophy that total removal of the breast mil for 
all time reheve the patient of worry and risk, the 
surgeon of responsibility However, it is assumed 
that preservation of the breast, both from a func- 
tional and a cosmetic standpoint, is desirable and 
commendable if it can be accomplished with reason- 
able safety to the patient 
From the standpoint of risk of malignant change, 
there is no more justification for amputation of the 
breasts than for the routine removal of normal breasts 
to prevent the inexdtable occurrence of cancer in 
approximately 2 per cent of the cases 

We have records of 1,048 cases of chronic 
cystic mastitis, of which 375 were cases of earl)- 
adenosis — Schimmelbusch’s disease Two 
hundred seventy of the 375 patients were not 
operated upon; 105 were. Seventy excisions 
were performed and 35 radical removals, 9 of 
which were bilateral. Among the cases in 
which operation was not done or in which sim- 
ple evasion was performed, 76 have been 
followed 10 or more years But two of these 
patients are known to have died of carcinoma 
originating in the breast Eighteen died of 
other diseases during the period of follow-up 
In a second group are 158 cases of advanced 
adenosis No operation was performed upon 
57; a simple evasion upon 57; radical removal 
of the breast upon 44; and in 9 of these both 
breasts were removed Of these 15S cases, 97 


TABLE I. — ULTmATE RESULTS IK 1,048 
CASES OF CHROKIC CYSTIC MASTITIS 



(Zases 

Cjstic Disease 

Oses 

Xo operation 

Early (operation)*^, 
Advanod (operation) 

• 3=7 
. 105 

lOI 

No operation . 

Simple cysts (operation). 
iiuUiple c> 5 t (operation). 

54 
. 3 S 6 

• 75 

Followed more than s 
Dead ot breast cancer 

535 

271 

3 

Followed more than 5 yrs. 
Dead o£ breast cancer . 

S15 
. 252 

. I 


fe’v exceptions the operations performed in these cases were 
Simple ercisions 


have been followed for a period of more than 
5 years But one of these is known to have 
died of a cancer originating in the breast — an 
incidence of about r per cent. 

In the series are 515 cases of c)-stic disease. 
In 54 of these an operation was not performed. 
Simple excision was performed 395 times and 
radical removal of the breast 66. Two hun- 
dred and fifty of these have been followed 
more than 5 )-ears, and of these but one has 
died of carcinoma of the breast originating in 
the breast — an incidence of 04 per cent 
(Table I). 

Tissue from 2,675 carcinomas of the breast 
has been examined In but 29 did the sur- 
rounding tissue show any w'eU developed areas 
of adenosis; in 3 tystic disease was found. 
Less than 0.5 per cent of the changes found in 
Schimmelbusdi’s disease are found in the ordi- 
nary t)"pe of carcinoma of the breast, but ap- 
proximately 30 per cent of comedo or duct 
carcinoma show histologically a relationship to 
adenosis (Schimmelbusch’s ^sease). 

These figures would seem to indicate that 
c)’stic disease and adenosis are not precan- 
cerous lesions, and that radical operations 
should not be performed as frequently as they 
are. Another form of therapy should be tried. 
Redus’ statement seems to be almost pro- 
phetic: “For we may finally condude that the 
disease is really dependent upon some consti- 
tutional physiologic phenomenon.” It seems 
that in chronic c)-stic mastitis the epithelial 
changes have been carried almost to the point 
of lactation, which is not reached. If lactation 
had occurred these changes would have dis- 
appeared during involution of the breast. 



IMMEDIATE OR DELAYED TREATMENT OF ACUTE 
CHOLECYSTITIS 
Liver Shock and Death 
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I T REQUIRES sound judgment to choose 
the opportune moment for surgical in 
tervention m acute cholecystitis Any 
attempt to standardize the time of oper 
atJOD jn all cases is hazardous In acute in 
flammatory disease of the gall bladder, as in 
acute hyperthyroidism, care in judging the 
individual case is of the utmost importance, 
if operative mortality and postoperati\e com- 
plications are to be lept at a minimuis 
In the past lo years considerable conlro 
versy has ansen as to the ideal time to oper- 
ate, the recent literature on ths subject has 
frequently been \ague as to the definition of 
immediate or emergency operations and by no 
means eipliat as to what is meant by an early 
operation The purpose of this paper is to help 
clear up some of the confusion that exists, m 
order that we may more dearly interpret these 
terms Certain beneficial pre-operative meas 
ures will be emphasized, and a postoperative 
complication termed “bver shock and death" 
will be discussed 


The ‘UmrTudtale" group A J Walton a 
noted English surgeon, as early as i5i'*3 era 
phatically advocated immediate interference 
He dccned the fact that surgeons universally 
have agreed that acute appendiatis should be 
treated at once yet are reluctant to operate as 
emergenaes on those patients who are suffer 
ing from acute cholecystitis He emphasized 
that if the operation is earned out in the early 
stages, severe complications such as gangrene 
with perforation may be entirely prevented 
He also points out the fact that the maneuver 
IS faahtated by the edematous state ol the 
tissues, and that if the operation is performed 
at a later stage the technical difficulties are 
increased 

Lenche and Cotte in ip’S advocated name 
diate cholecystectomy , and it is surmised from 
the article reviewed that the present tend 
encies in France are for interveatwn with 
out delay 

Graham urges prompt operation In a group 
of 198 consecutive cases, 20 patients were op 


The idea must be clarified that immediate or crated upon withm 48 hours of the onset of the 
emergency operations are synonymous terms acute symptoms, with a moitabty rate of 5 
An early operation implies an interval of from per cent, the remaining patients who were 
24 hours to 7 days, while delayed or late pro operated upon after the 48 hour interval sui 
cedures indicate that the acute process has fered a mortality of d 2 per cent The single 


been allowed to subside, and the gall bladder 
js removed some weeks or even months later 

The recent trend toward earlier interference 
m acute cholecystitis has had a stimulating 
effect upon the leading surgeons of oar ooun 
try and abroad Their opinions have been 
quite firm, but showr a surprising lack of una 
mmity At first glance one feels that iheir 
arguments are equally convinang, but on sec 
ond thought, hesitates to take a definite stand 
without analyzing the situation more carefully 

From the Surpc»I Service The Roosevelt Hoepit*!. 

1 resented before Uie Oioical Conrressof the Aaencin CoDcfe 
otSiirseons Chicago October JS-J- 


death in his first group was due to pancreati 
tis Although his contention may be valid, it 
does not seem that there are sufficient num 
bcrsin the immediate group to warrant definite 
conclusions He enumerates \aTioas reasons 
for immediate operation, the most important 
of which are 

r No deaths followed early operations 
when acute cholecystitis was the only disease 
present at the time of the operation 

2 The necessary operations were simple 
ones 

3 Postoperative complications were few 

He observes further that operations from 1 
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to 34 days after admission to the hospital 
showed that: 

1 . Mortality was increased and in many the 
deaths were attributable directly to the delay. 

2. Longer and more difhcult operations 
were necessary. 

3 The number of postoperative complica- 
tions was greatty increased 

Stone and Owings in a concise and enthusi- 
astic manner approach the problem other 
than statistically. They suggest that, if it is 
a sound principle to remove immediately an 
inflamed appendix, or to suture immediately 
a perforated peptic ulcer, it is logical to treat 
acute lesions of the gaU bladder in the same 
manner. They admit certain anatomical dif- 
ferences between the gall bladder and the 
source of more e.xtensive and gross soiling 
than a leak in a distended gall bladder. They 
state that “anyone who realized the amount 
of infectious material that a diseased gaU 
bladder may contain will not be inclined to 
underestimate the possibilities of contamina- 
tion that its rupture may entail.” 

My own contention is that the acutely in- 
flamed gall bladder but rarely perforates into 
the free abdominal cavitj^ causing a diffuse 
peritonitis The majority of perforations of 
this viscus occur so gradually that protective 
adhesions between the gall bladder, omentum, 
and colon are formed, and usually result in a 
localized abscess. 

Stone and Owings are uncomnnced of the 
argument that operations in the acute stage 
require greater skill and judgment than op- 
erations on the subsiding gall bladder. They 
think it is unworthy to compromise a prin- 
ciple of treatment on account of the lack of 
skill in the profession 

Finney, a reliable and conservative surgeon, 
believes in immediate operation. Heuer, in a 
most painstaking statistical and rationalized 
presentation, should be placed in this group 
of immediate operators He gives a series of 
153 cases, 65 per cent of which were sub- 
jected to operation the day of admission, 35 
per cent being observed 48 hours or more 
before operation was performed. He feels 
that 20 per cent of all cases of acute cholecj's- 
titis are complicated by gangrene and perfora- 
tion. He confesses that he does not operate 


upon every case as an emergency^ for opera- 
tions have been deferred where pre-operative 
treatment seemed advisable. 

The ‘"early” group. From a careful study of 
the literature, I am impressed with the fact 
that the majority of surgeons can be classed 
in this group of so-called “early operators,” 
who do not advise operation at once. 

A valuable statistical contribution in favor 
of “early operation” (48 hours to 7 day’s) is 
that of Branch and Zollinger. In their study 
of 235 histories of patients admitted to the 
Peter Bent Brigham Hospital in Boston, they 
found 34 or 14.4 per cent were operated upon 
immediately for reasons of definite signs of 
peritonitis or of an impending perforation, 
with a mortality’ of 20.3 per cent; the remain- 
ing 195 patients were treated conservatively 
for an average of 4.7 days before operation, 
with a mortality’ of 8 7 per cent. 

Many of the authors writing upon this sub- 
ject have referred to Judd and Phillips as 
strong advocates of immediate inteiwention. 
When their article is carefully studied it is of 
interest to note that only’ la times in a series 
of 508 cases was an operation performed as an 
emergency’ measure. It is also of interest to 
note that in 68 of these cases the wall of the 
gall bladder was gangrenous; and in 61 of 
these 68 cases, it had perforated, with the 
formation of an abscess on 38 occasions This 
shows that in over one-half of the cases in 
which the gall bladder was perforated, the 
lesion had walled off into a localized abscess, 
and only’ in three had the gall bladder rup- 
tured into the general peritoneal ca\-ity' with 
an ensuing diffuse peritonitis. It seems to me 
that these statistics show that perforations of 
this viscus into the general abdominal ca\’ity 
are relatively infrequent, as compared to that 
many’ cases (50S) of acute appendicitis 

Once again the term “early’” has been con- 
fused IMany of the investigators interested in 
this particular disease have classified Judd 
and Phillips as “immediate” operators, when 
in reality they’ must be placed in the “early” 
group 

The operative mortality’ in the group stud- 
ied by’ Graham of Toronto, showed that in 
the group of patients operated upon immedi- 
ately there was 16 per cent mortality’, while 



IMMEDIATE OR DELAYED TREATMENT OF ACUTE 
CHOLECYSTITIS 


Liver Shock and Death 


HENRI CAVE MD. F A C S . New York New-Sork 


I T REQUIRES sound judgment to choose 
the opportune moment for surgical m- 
tervention in acute ciiolec>stitis Any 
attempt to standarcii2e the time ot oper 
ation in all cases is hazatdoiM acute in 
flammatory disease of the gall •J" 
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writers. He quotes Heller as postponing the 
operation until the interi’^al There are other 
German surgeons, among them Enderlen and 
Hotz who 14 j'^ears ago found that the mortal- 
ity following operations performed during the 
acute attack was double the mortality follow- 
ing procedures carried out during the remission 
Unquestionably a certain number of pa- 
tients will not submit to immediate or early 
operation and in consequence endanger their 
lives bj'- the sequelae which follow gangrene 
and perforation. 

Liver shock and death. He3’^d in 1924 de- 
scribed an unusual complication following sur- 
gery on the gall bladder and biliary tract. 
There were certain unexplained fatalities which 
focused his attention upon the possibility that 
these deaths might be due to some form of 
liver disturbance Thus the term came into 
use “liver shock and death.” He dirdded 
these fatalities into three tj'pes . 

I. The patients suffering from chronic 
cholecystitis with jaundice Follo'wing opera- 
tion they fail to regain consciousness and, with 
a rapidly rising temperature and markedly in- 
creased pulse rate, ^e within 36 hours 

2 Those suffering from obstructive jaun- 
dice Following choledochostomy with drain- 
age they progress satisfactorUj’’ for several 
days, then without any known exciting cause 
become fdelirious, and gradually lapse into 
coma The escaping bile becomes less in 
amount and watery in color and consistency. 

3 A. rare condition. The patients vrith a 
diseased pancreas and bile ducts, without 
jaundice After choledocho5tom\' with drain- 
age they appear to be progressing satisfac- 
torily when suddenly there is a marked 
acceleration of the pulse rate, a fall m blood 
pressure, a suppression of urine, and a con- 
dition e.xhibitmg signs of collapse; but occur- 
ring much later than is usuaUj’’ seen in shock 
which ordinarilj’ follows cholecystectomy. 

In 1926 the essa}n3t (4) reported 3 patients 
who died within 40 hours after operation with 
immediate hj-perpiTcxia One had a tempera- 
ture of 107 2 degrees, another 106 degrees, and 
still another 107 degrees. Hemorrhage, peri- 
tonitis, pneumonia, and embolism were ruled 
out clinicallj". These wrere cases of chronic 
cholecystitis with cholelitiuasis, and a chole- 


cj^stectomy had been performed. None was 
jaundiced. The operations wrere performed 
without difficulty, in fact 2 were noted as hav- 
ing been extremely easy; all 3 were drained. 
It seemed that immediately after the opera- 
tion was finished the temperature began to 
rise with an accompanjdng rapid pulse Al- 
though no mention was made of liver trauma- 
tization, except in one instance, we believe 
that these patients died from absorption of 
either diseased or chenncally altered liver cells, 
or toxic bile. 

Pajme, in an article recently read before the 
American Medical .Association, endeavors to 
explain and to offer remedies for this bizarre 
complication He states that if the common 
bile duct has not been drained it seems logical 
to fall back upon blood chemistry determina- 
tions of xanthoprotein, indican, and choles- 
terol esters. It has been shown that in severe 
liver damage and especially in hepatic coma 
xanthoprotein in the blood is high and blood 
indican low; this is different from the blood 
study of uremia where xanthoprotein is high 
and indican is high. He quotes Epstein as ob- 
serving that in liver death there is marked 
lowering of the numerous relations between 
the cholesterol esters and the total blood cho- 
lesterol; also that a steady rise in cholesterol 
esters signified a favorable outcome. 

The late Lord ]Mo3Tiihan reported a liver 
death which he felt followed ligation of a 
branch of the hepatic artery; ischemic necro- 
sis of a large area of liver substance resulted; 
it was thus presumed that absorption of de- 
vitalized fiver cells produced an overwhelm- 
ing intoxication. There are man3’- who have 
supported this view as the primar3’’ cause of all 
“fiver deaths ” 

It has been demonstrated (18) e.xperimen- 
taUy in dogs that the clinical course of “liver 
death” and similar liver changes has followed 
ligation of the hepatic arteries; in the auimaU 
that did suiwdve there was found adequate col- 
lateral circulation to all lobes of the fiver, and 
absence of hepatic necrosis. Thus a pathologi- 
cally descriptive term has been applied, “acute 
postoperative necrosis of the liver.” From ex- 
perimental investigation and from clinical 
studies (i), the following h3potheses have 
been offered : 
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m the “early” group it «as only 48 per 
cent 

Smith, some > ears previous to thepaW/ca 
tion of his paper m 1933, "o hesitancy in 
operating immediately, even though there -was 
an elevation of temperature, and the patient 
was desperatel> ill He changed his opinion 
rather abruptly following the death of an 
obese woman aged 53, upon whom a partial 
choleostectomv during the acute stage bad 
been done In the records of the St Luke’s 
Hospital in Incw York, he found that 107 pa 
tients operated upon in the acute stage showed 
a mortahtj rate of 9 3 per cent while m a 
group of 94 patients who had been allowed to 
subside, 5 died with a 33 per cent mortal 
ity rate 

Recently 3 study of 300 consecutive cases 
of chnicallj acute cholecystitis was made b> 
Pennojer of our surgical staff at The Roose 
\elt Hospital All of these patients had an ele 
vatjon of temperature, abdominal pain, man> 
of them had nausea and vomiting, acoim 
panicd by abdominal distention All had tec 
tal temperatures of xoi degrees or over with 
a leucocytos’s of 12,000 or over 

His cases were selected as clinically acute 
ones to ascertain whether or not the manage 
ment and the mortality rates were comparable 
to other groups studied During this investi 
gation he noted that only one hair of the cases 
reported acute by the pathologist could be 
considered acute clinically This was partic 
ularlv noticed m the edematous, distended 
enlarged gall bladder with other signs of acute 
inflammation, where acute attacks were super 
imposed upon a chronic inflammatory process 

Themostseriouscomplicationofacutechole 
OsUtis IS gangrene and perforation I admit 
that It IS much commoner than the textbooks 
of the older writers record but do not believe 
It IS as frequent a complication as had been 
intimated recentlj , and consider it to be less 
serious than those which will ensue if chole 
cystectomy is to be performed routinel> m the 
acute stage by the surgeon of average abihtj 
PracticaU> 90 per cent ol patients acutely iH 
inth clinical manifestations of acute choleras 
titis will subside It IS striking to note the 
smooth convalescence of patients operated 
upon when gangrene, perforation and local 
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ized abscess have ensued There were 30 
deaths in The Roosevelt Hospital senes of 300 
consecutive cases a mortality of 10 per cent 
It IS Significant to note that half of these 
deaths occurred m the small group o! 59 pa 
tients who were operated upon as emergenacs 
When the mortahtj rates are rearranged U u 
observed that immediate operation in our 
hands gives a mortality rate of 20 per cent 
while tn the remaining group the rate is 5 
per cent 

In 1926 the writer w'arned against the dan 
gets of cholecystectomj too early in the acute 
stage That paper was prompted by several 
deaths which were attnbufable to too rapid 
intervention It was my belief at that time 
as It is now, thatia the majority of these casts 
It IS far better that these patients be observed 
for 24 or 36 hours, or even longer to see 
whether or not the temperature, pulse rate 
and blood count will dimmish, mdiating a 
subsidence 0/ the inflammatory process 
iVhen the temperature remains elevated 
after 36 or 48 hoiir>, the pulse rapid and the 
general appearance is not improving, we do a 
cholecjstectomj ora cholecj^tostomj How 
ever, we are not bj any means averse to imme 
diate operation upon admission il the patient's 
condition indicates prompt intervention 
Tie ‘ delayed ‘ treatment Few surgeons con 
sider It wise that surgery m aU cases of atuw 
cholecystitis be postponed, delayed or de 
/erred until a complete remission has taken 
place weeks or even months later, thus wa’ch 
fullv waiting for an acute process to become 
a distinctly chronic one 1 believe it is a com 
mon eTpenence among surgeons that many 
patients vvill refuse operation after the sub 
sidence of their acute symptoiUa "Hus is 
untvoidable and in many instances little harm 
has been done by the delay of months or 
even years 

Bruggeman has pleaded for more conserva 
tive treatment of acute cholecystitis yet even 
he ujuld not be classified as a surgeon de 
mandmg a complete subsidence m all cases 
pnor to operation He quotes the opinion of 
many surgeons throughout our country and 
abroad who agree with his conservative stand 
He mentions the names of Lewis Archibald 
hfuUer Deader, Haggard and certain German 
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ful indmdualization is necessary- if operative 
mortality is to be kept lorr. Although there 
are a few surgeons who insist upon immediate 
operation after the patient has been admitted 
to the hospital, the great majority prefer to 
intervene in from i day to 5 daj's, thus allow- 
ing sufficient time for beneficial pre-operative 
measures to be instituted. 

We have divided these surgeons into three 
groups; (i) those who operate immediately 
upon admission of the patient to the hospital; 
(2) early, i day to 5 da5^s; (3) delayed (weeks 
or even months). The mortality rate in the 
hands of the majority of surgeons is better in 
the so called “earlj’’” group of operators than 
m the so called “immediate” group. 

In our series of cases, convalescence follow- 
ing gangrene and perforation has been smoother 
and more satisfactory’’ than is usually stated 
by most authors 

The treatment of acute cholecystitis cannot 
be compared -with the treatment of acute ap- 
pendicitis The exact cause of liver death and 
shock is unknown Suggested causes are; in- 
to.xication due to the absorption of de\-itali2ed 
liver cells, disturbed liver metabolism and 
dj’sfunction, hidden infections. 

Jileticulous pre-operative study of the blood 
chemistry’ and the study’ of the bUe if the ducts 
are drffined will lower the mortality 

CONCLUSIONS 

I. The majority of surgeons are obtaining 
better results by waiting from i to 5 days be- 
fore operating upon patients suffering from 
acute ^olecy’stitis Time is thus given for the 
acute inflammatory process to subside and the 
patient offered the opportunity to be properly- 


prepared for the shock of a major surgical 
procedure. 

2 The mortality rate ■will be higher in the 
hands of the majority- of surgeons if “immedi- 
ate” operation in all cases is ad^’ised. 

3. More frequent and painstaking post- 
mortem examinations would no doubt throw 
light on the cause of “liver shock and deaths.” 
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SURGFRY, GYNECOLOGY AND OBSTETRICS 


I A sudden release of biliary obstnicUon, 
rather than obstruction itsell, is responsible 
for the fatal outcome in certain cases of bihaiy 
tract surgery 

3 liver changes alreadj present m biliaty 
tract disease are aggravated at times bj opera 
tiv e measures which are supposed to relieve it, 
and thus there is released a toxic substance, 
into the arculation which is presumed to be a 
water soluble foreign protein 

3 \Vhen the function of the liver is stopped 
the iudaey takes up the procesi of dctowoca 
tion from which r«u5ts damage to the con 
voluted tubules through whi<A foreign pro 
terns are excreted 

4 The Iiver'kidnej syndrome is a single 
pathological process of which the kidney pa 
thologj represents the second stage 

Due to repeated failure at autopsj to find 
suffiaent liver pathology to etplam these re 
peated deaths, it has been suggested (s) that 
»be fatal syndrome is not hepatic but extra 
hepatic with possibly an important cerebral 
factor 50 that careful postmortem exanuna 
tion of the brain should be insisted upon 

Touroff has attempted to show that viru 
lent infection may produce a chenucal syn 
drome identical with so called "liver shock ” 
He believes that often the infection is mcapa 
ble of being detected, the patients being so til 
that it is difficult for the examiner to deter 
tmne ihs presence of any posifive physical 
signs He showed that often postraortera ex 
amination failed to reveal patients dying of 
so called "hver shock’ but really succumbing 
to other complications 

With the newer methods of dctenmxnng 
U\et funcUon before operation some idea 
should be obtained as to whether or not this 
vuscus can be held partially or completely re 
sponsible fbr the-e fatalities The mortality 
following chdlecy vwctomv due to liver d> sfunc 
tion can" thus no doiift below ered b> the more 
painstaking selection of cases 

In jaundice, dye tests are of value in deter 
mining tht activity of hvec parenchyma and 
should be undertaken before operation m all 
such cases Today, “burgeons appreaale too 
infrequently the danger of the acute toxic 
liver incompetence which sometimes follows 
operative measures and which accasmtially 


results fatally I^ether the cause of these 
startling deaths is hidden infection^, ciem 
ically altered liver cells, disturbed hver me 
tabolism or hver dysfunction meticulou' pr-* 
operativedata can and should be obtained 
Pre operalne management A satisfactory 
pre-operative program cannot be earned out 
with those patients who of nec®«i!t> must 
undergo immediate operation However in 
cases in which it is safe to allow the syaiptoms 
to subside and to plan interference some 4 to 
6 days later it is of \ alue 
r To know of upper respiratoo infections 
and to treat them if (hey exist 
2 To obtain thorough cIean«ingof the lower 
inlesUnal tract ' 

$ To institute a minute laboratory investi 
gation, with a complete blood count, blood 
chemistry studies, xaothoprotcin, mdican, and 
dioloterol esters determination If the urea 
nitrogen is not mthw normal limits the Lb 
eral use of fluids is indicated the blood sugar 
should be carefully noted The sedimentation 
rate gives some index of liver damage, if ele 
rated the liberal use of glucose injures gly 
cogen store The icteric index is a sourve of 
information as to blockage of the ducts, slight 
elevation of from to ao probably means a 
cholangitis or hver damage Roentgen ray 
vision with dve is valueless if the patient is 
jaundiced and there is known to be liver dam 
age, it IS of doubtful \alue in the face of im 
tations of the gastro intestinal tract, such as 
pepticulcer acute appendicitis or malignancy 
4 To give intravenous infusions of 1,000 
cubic centimeters of s per cent glucose m 
saline twice daily, a diet high in carbohy 
dcat*^ and fovrm fats IS recommended Trans 
fusions of blood are given to the jaurdiced 
patient prior to, and immediately following 
operation, especially if there is profuse bleed 
or a prolonged operating time Liver func 
tion tests, though properly administered, often 
give but scant information, therefore, satura 
tion with water and sugar should be gise*^ 
intravenously before and after any operative 
maneuver on the biliary tract 
SUMMARS 

No set time is feasible for surgical interfer 
ence in all cases of acute cholecystitis Care 
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Fig I Vanous stages in the formation of a diverticulum; 
a, left, earlj' stage, b, center, later stage, c, nght, final stage. 


showing how thinning of the muscular la3'er over the sur- 
face of the di\ erticulum takes place 


gested that perhaps the dragging effect of the 
vessels supplying blood to the bowel produces 
diverticula 

Our obser\'ations have led us to the belief 
that acquired diverticula originate, as both 
Edwards and Fraser have stated, in close 
proxiinity to the vascular suppljr of the in- 
testine (Fig. i). According to Butler, the pull 
of the vasa recti of the superior mesenteric 
arter}’’ as a result of sclerosis is probably an 
important factor in the formation of intra- 
mesenteric diverticula of the small intestine 



I ig ^ Incidence of diverticula in vinous portions of 
the intestme. 


C. H IMayo once saw a diverticulum form 
during the course of an intestinal operation 
It occurred on the mesenteric border of the 
sigmoid at a time when the proximal segment 
of bowel was in a state of contraction. 

DLA.GNOSIS ..UsT) TREATiTEN'T 

Duodenal diverticula. Of the diverticula of 
the intestine, about 18 per cent (Fig. 2) have 
as their site of origin the duodenum and the}’- 
are present most often in indi\'iduals 50 years 
or more of age. Frequently, duodenal diver- 



Fig 3 Duodenal diverticulum, showing charactenstic 
eatralummal outpouching. 


DIVERTICULA OF THE INTESTINE 
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D iverticula of the mtestme, when 

I they are symptomlcss, ma> be 
considered as nothing more than 
anatomical curiosities Such saccu 
lations or pouches, howe\er, may become the 
sites of an inflammatory process, or neoplastic 
changes may occur m them The develop 
ment of eitherof these conditions may produce 
s>mptoms requiring medical treatment or 
surgical intervention 

&ome diverticula are congenital in origin 
(for etample, Meckel’s diverticulum), but the 
majonty are thought to be acquired It is 
quite logical therefore that mquirj should be 
made to learn the reason for their formation 
Virchow, for example, described diverticula 
of the small intestine as herniations of the 
mucosa through the muscular layers of the 
intestinal wall Edwards, m an extensive 
review of the literature on jejunal diverticula, 
together with a report of his own cases, em 
phasized the point that diverticula apparentl) 
invariably form m close proTiimty to the small 
vessels 8Uppl> mg the intestinal w all He called 
attention to the fact that, usually, blood is 
supplied to the intestine b> pairs of vessels 
In confirmation of his thcorj as to the origin 
of diverticula, Edwards illustrated his paper 
with specimens and diagrams which showed 
diverticula arising m pairs corresponding to 
the points where the paired blood vessels en 
tered the intestinal wall He expressed the 
opinion that as the diverticula increase in size 
they encroach on one another and produce 
pressure on the mesial wall, with the end re 
suit that they become converted into a single 
diverticulum Further evidence that dner 
ticula originate at the point of entrance of 
blood vessels into the wall of the intestine is 
found m the fact that the majontj of diver 
ticula arise from the mesenteric side of the 
bowel 

From the Divuion ol Surgery and the Sections on Suigetyud 
on Roent&enolosy The Msyo Clinic 

Fresented before the ChniL»J Congress of the Amenian Col 
lege of Surgeons Chicago October J5 19 i917 


Careful microscopic studj of intestinal di 
vcrticula reveals for the most part a charac 
tcnstic picture it will be seen that the mucosa 
has herniated through the wall of the intes 
fine and in some instances that the muscular 
layers cover a portion of the diverticulum 
Near the base of the pouch the muscular strut 
ture IS highly thickened, at the apex it is 
thinned out Edwards also called attention 
to the almost valve like muscular apparatus 
at the mouth of the herniation 

THE MECHANISM BY WHICH INTESICAL 
DIVERTICULA ARE FORMED 
When contraction of the intestine occurs, 
it IS obvious that the openings for the entrance 
of blood vessels become smaller in the con 
tracting segment of the intestine w’hi/e, in tin. 
relaxed portion, there is a tendency for such 
openings to become larger If contractions 
occur when a relaxed segment of intestine is 
between two contracting portions, the pres 
sure exerted on the relaxed segment where the 
vascular opemngs are larger may be sufB 
acntly great to cause herniation Most ob 
servers share this view regarchag the esusa 
tion or formation of diverticula Some beheve 
that the areas of decreased resistance in the 
wall of the bowel are produced by degenera 
tion of the venous connective tissue, and that 
increased pressure mthin the intestine may 
cause the formation of diverticula through 
such areas SudsuLi, particularly, has voiced 
this view Fisher suggested Chat thinning 
the arcular muscular layer may occur and 
that, when this happens, an e\ agination of the 
muojus membrane may quite easily find its 
way through the longitudinal muscular layer 
to the serosal coat, forming a diverticulum 
Fisher has also observed definite thickening 
of the peritoneal layer covering a diverticu 
iiun, tius is apparently an attempt to limit 
the process Uebs has observed that some 
segments of bowel containing diverticula have 
an extremely short mesentery, and he sug 
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Fig I. Various stages m the formation of a di\ erticulum, 
a, left, early stage, b, center, later stage, c, right, final stage. 


showing how thinning of the muscular layer over the sur- 
face of the di% erticulum takes place 


gested that perhaps the dragging effect of the 
vessels supplying blood to the bowel produces 
diverticula 

Our observations have led us to the belief 
that acquired diverticula originate, as both 
Edwards and Fraser have stated, in close 
proximity to the vascular supply of the in- 
testine (Fig. i) According to Butler, the pull 
of the vasa recti of the superior mesenteric 
artery as a result of sclerosis is probably an 
important factor in the formation of intra- 
mesenteric diverticula of the small intestine 


C H. Mayo once saw a diverticulum form 
dunng the course of an intestinal operation. 
It occurred on the mesenteric border of the 
sigmoid at a time when the proximal segment 
of bowel was in a state of contraction. 

DLVGNOSIS AND TKEATilENT 

Duodenal diverticula Of the diverticula of 
the intestine, about 18 per cent (Fig. 2) have 
as their site of origin the duodenum and they 
are present most often in individuals 50 years 
or more of age Frequentljq duodenal diver- 



I ig :: Incidence of di\ erUcula in Nunous portions of 
the intcstme. 



Fig 3. Duodenal diverticulum, showing characteristic 
extraluminal outpouching. 
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D iverticula 0/ (he mit-stmc, when 

I they are symptonJcss, may he 
considered as nothing more than 
anatonucal curiosities Such saccu 
lations or pouches, honever, may become the 
sites 0 / an inflammatoiy process, or neoplastn. 
changes ma> occur in them The develop 
merit of either of these conditions may produce 
symptoms requiring medical treatment or 
surgical intervention 

Some diverticula arc congenital in origin 
(for example, Meckel’s diverticulum), but the 
majonty are thought to be acquired It is 
quite logical therefore that inquiry should be 
made to learn the reason for their formation 
Virchow, for example, described diverticula 
of the smalt latestine as herniations of the 
mucosa through the muscular layers of the 
intestinal wall Edwards, m an extensive 
review of the literature on jeyunal diverticula, 
together with a report of his own cases, em 
phasized the point that diverticula apparently 
invaxiablyiOTmin close proximity to small 
V easels supplying the mtestiaal w all He called 
attention to the fact that, usually, blood is 
supplied to the intestine by pairs of vesseU 
In confirmation of his theory as to the ongm 
of diverticula, Edwards illustrated his paper 
with speamens and diagrams which shooed 
diverticula arising m pairs corresponding to 
the points •where the paired blood vessels tn 
tered the intestinal wall He expressed the 
opinion that as the diverticula increase id size, 
they encroach on one another and product 
pressure on the mesial wall, with the aid re 
suit that they become converted into a single 
diverticulum Further evidence that diver 
ticula originate at the point of entrance of 
blood vessels into the wall of the intestine is 
found in the fact that the majority of diver 
ticula arise from the mesenteric side of the 
bowel 

From the Diviiion of Surgery ifld the SectionsoitSPiSWTard 

on Fotntge ology The Mayo Ujoit 

Frewnted before the Clmical Congress of the Amenraa Col 
leg- of Surgeons Chicago October jj-jo 1037 


Careful microscopic study of mtestiaal di 
vertfcula rt-v eals /or the most part a charac 
teiiatic picture it will be seen that the laucosa 
has herniated through the wall of the inte 
tine and in some instances that the muscular 
layers cover a portion of the diverticuluin 
Near the base of the pouch the mu«cular struc 
tore is highly thickened, at the apex it h 
thinned out Edwards also called attention 
to the almost valve like muscular apparatus 
at the mouth of the herniation 

THE MECH VMSM BY WHICH IVTESTINVI. 

DIVERTICULA ARE FORMED 
When contraction of the intestine ocoii* 
It IS obvious that the openings for the entrance 
of blood vessels become smaller in the con 
tractiDg segment of the intestine while, m the 
related portion there is a tendency for such 
opemngs to become larger If contractions 
occur whto a refated segment of intestine i-* 
between two contracting portions, the pit® 
sure exerted on the relaxed s^mtat where the 
vascular opemngs are larger mav be sufS 
aently great to cause bemiatioa Most ob 
servers share tius view regarding the cau«3 
tion or formation of div erUcula Some believe 
that the areas of decreased resistance in the 
wall of the bowel arc produced by degeneia 
tion of the venous connective tiSsue, and that 
increased pressure mfhin the intestine mat 
cause the formation of diverticula through 
such areas Sudsuki, particularly, has voiced 
this vnew Fishex suggested that thinning of 
the arcular muscular layer may occur ana 
that, when this happens, an evagmation of the 
mucous membrane may quite easily find it> 
v'ay through the longitudinal muscular laver 
to the serosal coat, forming a divetliculutr 
Fisher has also observed definite thickeninj, 
of the pentoncal layer covering a divcrticu 
lum, this li apparently an attempt to limit 
the process KJebs has observed that some 
segments of bowel containing diverticula have 
an extremely short mesentery, and he sug 
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Fig 6b. 


Fig 6 a, Diverticulum (segment on superior surface) of ileum, b, showmig marked 
ulceration m tip of di\ erticulum 

usually symptomless Occasionally, however, before necropsy. Since duodenal diverticula 
duodenal diverticula become large enough to are often quite large, the characteristic e.vtni- 
produce sj’-mptoms of partial obstruction luminal outpouching is usually recognized 
mechanically, in which event surgical inter- without difficulty as the opaque meal is fol- 
vention is indicated The operative procedure lowed along the course of the duodenum after 
of choice in such cases is dependent on certain it has passed through the pylorus Figure 3 
factors in the indixddual case, the procedure represents a tj^iical instance. The patient 
most commonly undertaken being removal or was a man, aged 71 j'ears, who for 20 years 
inversion It is quite obxdous that the latter had complained occasionally of a sensation of 
operation should be carried out only when the fullness and bloating in the epigastric region 
diverticulum is small after eating. His s\Tnptoms, plus the finding 

The diagnosis of duodenal diverticula is of a duodenal diverticulum, were not thought 
not made clinically, and it is strictly roent- sufficient, however, to warrant surgical inrer- 
genologic when it is made before operation or vention 




rig gb \Teckel s dii erltcplum of lieum 
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Tio- 6 a Diverticulum (segment on superior surface) of ileum, b, shov.-ing marked 
ulceration in Up of dii erticulum. 


11 TTiotomless Occasionally, however, before necropsy. Since duodenal diverticula 
usua y s) become large enough to are often quite large, the characteristic extra- 

uo cna of partial obstruction luminal outpouching is usually recognized 

pro uce_ 3 ^-hich event surgical inter- without difficulty as the opaque meal is fol- 
V \i n is inicated. The operative procedure lowed along the course of the duodenum after 
f b e in such cases is dependent on certain it has passed through the pylorus. Figure 3 
factors'” in the indi^^dual case, the procedure represents a tr-pical instance The patient 
most commonly undertaken being removal or was a man, aged 71 years, who for 20 j-ears 
inver^on It is quite ob%-ious that the latter had complained occasional!}' of a sensation of 
eration should be carried out only when the fullness and bloating in the epigastric region 
diverticulum is small _ after eating. His symptoms, plus the finding 

The diagnosis of duodenal diverticula is of a duodenal diverticulum, were not thought 
not made clinically, and it is strictly roent- sufficient, however, to n arrant surgical inter- 
wenolo'uc nhen it is made before operation or vention. 




Jejunal di 'erltcula Haascoiann descnbed 
a case in which, at necropsy, more than 400 
diverticula were found m the jejunum About 
6 per cent of intestinal diverticula occur in this 
segment of the intestine, and as a rule, multi 
pie diverticula ivill be found Of 4,8^0 ne 
cropsies, 9 revealed jejunal diverticula In 
many cases in which jejunal diverticula de 
\clop, the patients complain of gaseous rum 
blmg m the upper left abdominal quadrant 
after meals others experience internutfent 
cramping abdominal pain following the ingcs 
tion of food In a few cases \ornitmg and 
diarrhea occur The diagnosis of jejunal 
diverticulum is likewise chicfl> a roentgeno 
logic problem Diverticula m this portion are 
also large and are generally recognized wuth 
ease as the opaque mea! is observed to pass 
through these segments As a rule the diver 
ticulum does not exacuate the contrast sub 
stance rapidly, and the outpouching is readily 


rccogmred even after the lumen in the im 
mediate vianit> has contracted and propelled 
all but a very small residue of the opaque 
substance from the mucosal folds 

^Vhea surgical treatment is considered ad 
visabte, removal of the diverticulum or dj 
vcrlicula is earned out If many herniations 
are present, then resection of the involved 
segment is the procedure of choice Figure 4 
shows many diverticula m the jejunum of a 
patient, aged 71 years who did not give a 
history of any intestinal disorder save an 
occasional attack of diarrhea in the previous 
to years Surgical intervention was thought 
to be inadvisable 

Di-^hcula of ike ileum Only about i 5 
per cent of acquired intestinal diverticula 
occur in the ilcum Some cases of deal diver 
ticula have been reported m which the hernia 
tion arose from the amcsentcric border Most 
ileal diverticula, however, arc congenital and 


DIXON, DEDTERMAN, WBER: DDTERTICULA OF THE INTESTINE 319 


since Meckel’s diverticulum is quite a com- 
mon finding, the discussion ivill be hmited to 
it It is thought that Meckel’s diverticulum 
is present in 2 per cent of all individuals. 

The existence of Meckel’s diverticulum 
may be suspected, but the diagnosis has sel- 
dom been made before operation In several 
cases in which we have strongly suspected the 
presence of inflammation or disease in a 
Meckel’s diverticulum, exploratory operation 
substantiated our preoperative impression. 
Persistent bleeding from the rectum in chil- 
dren is always suggestive of the presence of a 
Meckel’s diverticiflum. Also, attacks of 
cramp-like pain in the region of the umbilicus 
are often indicative of it. A few Meckel’s 
diverticula have been found at operation in 
which the neck of the lumen was quite small 
and was the cause of complete or alrnost com- 
plete obstruction of the diverticulum, a con- 
dition somewhat analogous to that of the 
appendix in appendicitis The presence of 
gastric mucosa in diverticula of the Meckel 
tjqie is responsible for many of the ulcers that 
have been obsen^ed in these pouches, and it 
undoubtedly accounts for many of the sjonp- 
toms. Gray and Kernohan have reported a 
case in which there was malignant degenera- 
tion of the gastric mucosa in a Meckel’s diver- 
ticulum; microscopic study of the malignant 
process revealed a structure similar to that 
of gastric carcinoma In 2 cases in which the 
heterotopic gastric mucosa in such diver- 
ticula had undergone ulceration, the patient 
observed that his pain ceased 2 or 3 hours 
after the ingestion of food Pancreatic tissue 
has also been found in diverticula of the 
hleckel tj-pe. 

Case was the first to demonstrate Meckel’s 
diverticulum by the use of roentgen rays, 
manj'- years elapsed before another instance 
was reported in the roentgenologic literature 
Then others, among them Pfahler, AUemann, 
and Prevot, reported other cases Up to the 
present time Meckel’s diverticula have been 
demonstrated roentgenologically on but 3 
occasions at The IMayo Clime Since these 
diverticula vary so wideN in their gross mor- 
phologic characteristics, a tj-pical roent- 
genologic appearance is not to be described. 
The roentgenologic appearance may, how- 



Fig. 8 BKcrticuIosis of colon. 


ever, be expected to reflect the morphologic 
contour of the particular diverticulum. Figure 
5 a and b illustrates this point in a satisfac- 
torj’^ manner. The patient, a man 39 years 
of age, had had gaseous eructations for 10 
years, and during the past }mar there had 
been kmfe-like pain and tarrx’ stools. Alarked 
ileitis was responsible for his sjauptoms and 
on this account 35 centimeters of ileum and 
colon were removed However, a hleckel’s 
diverticulum was also present and gave a 
t3qjical roentgenographic manifestation. 

In another case, a girl aged 5 years, blood 
had been passed b)’ rectum on several occa- 
sions. In the 3 years prior to her examination 
at the dinic she had had attacks of diffuse, 
cramp-hke abdominal pain. She also had 
sei ere asthma On e.xamination she appeared 
to be somewhat cachectic. There was marked 
secondary anemia. Abdominal exploration 



Hg 7 » lift Di>«flieuUtis of descending coton ind l> right carcinoma of de«cendin!r colon shewing typical rocnt 
(.eoographic finding for both t)pes of lesions 


Jejunal dti.erticula Hanscmdnn described 
a case in which, at necropsj , more than 400 
diverticula were found in the jejunum About 
6 per cent of intestinal diverticula oa ur in this 
segment of the intestine, and as a rule, multi 
pic diverticula i\iU he found Of 4 820 ne 
cropsies, 9 revealed jejunal diverticula In 
man\ cases m which jejunal diverbcula de 
v elop, the patients complain of gaseous rum 
blmg in the upper left abdominal quadrant 
after meals, others expenence intermittent 
cramping abdominal pam following the inges 
tion of food In a few cases vomiting and 
diarrhea occur The diagnosis of jcjunal 
diverticulum is likewise chieflj a roentgeno 
logic problem Diverticula m this jxiition are 
also large, and are generally recognized with 
case as the opaque meal is observed to pass 
through these segments As a rule the diver 
tjculum does not evacuate the contrast sub 
stance rapidly, and the outpouching is readily 


recognized even after the lumen m the im 
mediate vianity has contracted and propelled 
all but a very small residue of the opaque 
substance from the mucosal folds 

When surgical treatment is convidcrcd ad 
vtsable, removal of the diverticulum or di 
verticuJa is earned out If many herniations 
are present, then resection of the involved 
segment is the procedure of choice Figure 4 
shows many diverticula in the jejunum of a 
patient aged ji years, who did not give a 
history of any intestinal disorder save an 
occasional attack of diarrhea m the previous 
10 years Surgical intervention was thought 
to ^ inadvisable 

Dticrlictila of the ileum Onl> about i 5 
per cent of acquired intestinal dt\cHicuh 
occur in the ileum Some cases of ileal diver 
ticula hav e been reported in which the hernu 
lion arose from the amcsentcnc border "Most 
ileal diverticula, however, are congenital, and 
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Carcinoma and diverticulitis may be co- 
existing conditions but there is no reason to 
believe that diverticulitis is a precursor of 
malignancy. The clinical differentiation be- 
tween diverticulitis and malignancy of the 
colon is frequently difScult to make. The 
symptoms of an acute infiammatorj' process 
are, of course, in favor of a benign condition. 
The passage of a large amount of blood and 
mucus wi^ the stool is one of the predomi- 
nant symptoms of malignancy. Bargen and 
Dixon reviewed a large series of cases of diver- 
ticulitis and observed that noticeable bleeding 
by rectum was quite a rare sjmptom of that 
condition A review of the differential roent- 
genologic diagnostic criteria has been made 
previously (5). It was pointed out that 
accurate differential diagnosis between these 
conditions is possible at the roentgenologic 
examination Figure 7 a and b shows the 
tj^rical roentgenographic manifestations of 
carcinoma (left) and diverticulitis (right). 
Both of these lesions are in the descending 
colon at the crest of the ilium 
The treatment of diverticulitis of the colon 
in its earlier stages is not a surgical problem. 
Even if there is marked deformity of the bowel 
due to diverticulitis, rest in bed, a non- 
residue type of diet, liberal doses of bella- 
donna, and warm saline irrigations by rec- 
tum, frequently cause the process to subside 
^ffth care of the diet such individuals may 
continue throughout life with nothing more 
serious than an occasional attack Figure 8 
shows multiple diverticula throughout the 
colon of a man aged 89 who succumbed to a 
cerebral accident. Throughout life he gave 
no history^ of any intestinal disturbance. 
Figure 9 a and b shows roentgenograms of 
the colon before and after medical treatment 
of diverticulitis. 

There are other cases in which the condition 
is intractable to all forms of medical manage- 
ment and operation obviously is indicated. 
It has^ been our plan to manage stricture 
formation sur^cally by establishment of a 
colonic stoma in an uninvoNed portion of the 


bowel proximal to the inv^olved segment. The 
establishment of such an artificial anus fre- 
quently' allows the inflammatory process to 
subside completely and closure of tiie colonic 
stoma can be carried out with good results 
subsequently. Judd was of the opinion that 
such colonic stomas should not be closed be- 
fore a year bad elapsed. 

If it is obvious that more radical treatment 
for div^erticulitis is required, the next surgical 
procedure to be considered is resection of the 
involved segment, and even this should some- 
times be antedated by colostomy, particularly 
if there is abscess formation or perforation 
into an adjacent viscus such as Ae urinary 
bladder. 
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Fig 9 D>v«rticiilitu o( aigmoi<l a l«ft ro«n(senocram 
paiienC received medical t(«atmeDt February le 19^4 


disclosed a Meckel’s di>erticuluin, 66 centi 
meters jit length m the distal portion of 
which there was marked ulceration (Fig 6) 
1 he ileum and the diverticulum had a com 
mon mesentery, and removal without sacn 
fice of the ileum was therefore impossible It 
was felt that the symptoms might abate if 
treatment similar to that for some pqitic 
ulcers were eraplojed, and for that reason an 
anastomosis was made between the ileum and 
the diverticulum Unfortunatelj, howoer 
the patient succumbed to bronchopneumoma 
a few days following operation 
It must be admitted that m the past, roent- 
genologic eaanunation seemed to have httle 
to offer in the diagnosis of this condition It 
may be predicted, howoer that the roent 
genologic diagnosis of Meckel s diverticula 
woll become more and more satisfactory as 
roentgenologic experience with them accumu 
latcs Such Meckel s diverticula as are small 
and communicate wnth the lumen of the bowel 
b> a verv wide neck will, however, be rccog 
nizcd roentge nologicaU> only wath the greatest 
difficulty, and m a certain number of the 



before medical treatment February 3 19^4 b tight after 


cases will inevitably escape roentgenologic 
detection 

Dt 'trlicuta of the colon B> far the majont> 
of diverticula (about 60 per cent) occur in the 
sigmoid, some have stated that as high as 80 
per Cent of colonic diverticula occur in the 
lower part of the descending colon and sig 
mold The condition in which one or more 
diverticula have been lormcd is known as 
“diverticulosis ” 

The term “diverticulitis’ is applied to that 
state in which one or more of the diverticula 
have become inflamed It has been estimateiJ 
that in about a fifth of people w ith divertioilo 
SIS, diverticulitis develops The complications 
and sequela; of diverticulitis are stricture for 
mation perforation with abscess formition, or 
perforation into or onto another viscus pen 
tonitis and Gstula The symptoms of acute 
diverticulitis are similar to those o! acute 
appcndiatis except, of course that in the 
former the symptoms are contincd to the left 
lower quadrant of the abdomen /Ibot/t st 
per cent ot patients with diverticulitis have 1 
palpable mass m that region 
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effect, kowever, is a great slowing of the heart 
rate. WTien the abdominal musdes relax, the 
intra-abdominal pressure falls, and the exces- 
sive quantity of blood which has been forced 
into the chest flows back out of it. Thus over- 
dilatation of theheartisprevented. If vomiting 
occurs after the vagi have been cut, it is 
accompanied by a great rise of blood pressure 
Is the intra-abdominal circulation impeded 
when the intra-abdominal pressure is greatly 
increased by ascites, by the pregnant uterus, 
or by tumors^ The abdominal veins have 
walls of paper thinness which are easily com- 
pressed by the slightest pressure It would 
seem that they would be blocked when the 
mtra-abdominal pressure is elevated, but 
every day experience shows that thej' are not, 
and that the blood flow through the abdominal 
viscera is not stopped by even an enormous 
increase in the intra-abdominal pressure The 
question is answered by the results of the 
following experiment; 

Arrangements are made to record the sys- 
tolic blood pressure, the intra-abdominal pres- 
sure, and the pressure in the vena cava. The 
intra-abdominal pressure is then elevated by 
injecting normal salt solution into the peri- 
toneal cavity. As the intra-abdominal pres- 
sure increases, the pressure in the vena cava 
increases, and the two are always equal. WTien 
the intra-abdominal pressure equals the sys- 
tolic blood pressure, all flow through the ab- 
dominal organs ceases, and they are white and 
bloodless. 

From this experiment we conclude (i) that 
the_ heart forces enough blood through the 
capillaries to maintain an intravenous pres- 
sure equal to the intra-abdominal pressure; 
(2) that the intra-abdominal circulation can- 
not be stopped by any increase in intra-ab- 
dominal pressure lower than the diastolic 
blood pressure 

The second conclusion requires comment. 
\Vhen the pressure upon a capillar}^ equals the 
diastolic blood pressure, the flow of blood 
through it occurs only in systole when the 
arterial pressure rises above the diastolic pres- 
sure. ^ The flow, therefore, consists of a series 
of brief spurts. As we shall show later, the 
resulting volume of blood flow is insufficient to 
maintain the normal activities of the tissues. 


It has been shown experimentally that when 
salt solution is injected into the peritoneal 
cavity in sufficient quantity to increase the 
intra-abdonainal pressure to equality with the 
diastolic blood pressure, the absorption of the 
salt solution is very slow (10). 

In the experiment just described, sudden 
removal of the fluid caused no noteworthy 
change in the blood pressure. The coUapse of 
the patients who, wlffie in the sitting position, 
have had large amounts of ascitic fluid re- 
moved, is to be attributed for the most part to 
the inability of the overstretched abdominal 
walls to compress the great capillary and ve- 
nous reserx'oir of the abdomen sufficiently to 
provide an adequate supply of blood to the 
heart Of course, a vasomotor relaxation 
within the abdominal idscera would hasten the 
onset of this difficulty, which is not likely to 
occur if the patient is kept in the recumbent 
or head-doum position. 

The venous return from the lower extrem- 
ities is not prevented by increased intra-ab- 
dominal pressure as long as the valves in their 
veins are intact. If the femoral vein be tied 
and cut just below Poupart’s ligament, it will 
be found that the venous pressure in its distal 
portion, as measured with a mercurj* manom- 
eter, is equal to the systolic blood pressure. 
It may be increased until it is several times 
greater than this by compression of the leg. 
The valves in the leg veins give them the 
power of a force pump, so that contraction of 
the leg musdes around the veins raises the 
intravenous pressure to any height necessary 
to force the blood from the femoral into the 
iliac veins 

DISTURBANCES OF CIRCUL.ATION EIMITED 
TO SINGEE ABDOMINAL OSG.\NS 

Distention and venous obstruction are the 
common causes of drculatoty disturbance in 
the hoUow, distensible abdominal organs Ve- 
nous obstruction affects chiefly those organs 
hadng a mesentery. 

Effects of distention. These can be produced 
and studied most conveniently in the wall of 
the intestine. Facts established by this study 
apply in general to the drcularion of any 
hollow, distensible viscus The set-up for this 
study is shown diagrammaticaliy in Figure i. 
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T his paper co\ ers only tKose di&luib 
antes of the abdominal orcolation 
v.hich art peculiar to it Disturb 
antes due to cmbobsro, thrombosis, 
artenat disease, and cardiac failure are not 
withm Its scope It deals chieS> with acute 
derangements of circulation such as may occur 
m fairly healthy patients who requite opera 
tion These may affect the entire abdominal 
arculation ot they may be limited to the cir- 
culation of a single organ 


DISTURBANCES Ot THE ABDOiOMAL 
CIRCULATrOS AS A t\Tr<3LE 
The abdominal ^c5seis have two important 
functions beside supplying blood to the ab 
dominai organs They serve as a reservoir to 
regulate the flow of blood in the lesser atcu 
lotion Someof them, in the liver and spleen, 
constitute a Tvoscierfully efBctent apparatus to 
remove bacteria and other particulate matter 
from the blood 

Disturbances oj the fioji oj blood /rom abdatnen, 
to thorax The great capaaty of the abdominal 
vessels 13 obvKmsl) of advantage at times to 
the entire circulation, because it permits the 
twnporafy storage of blood in the abdonuna] 
organs when, for any reason, (he supply of 
blood to tie heart is greater than it can pump 
The quantity of blood in the abdomaj vanes 
between wide limits In man after fasting it 
probably does not etceed 25 p« cent of the 
total blood volume It is possible to rmptrand 


Mere lie 0iajeai Cwvyseu of the Amencio Ct>ll^ 
ftl SviTgeons. Cbicase O tobens-iq 
<Tw<}4eteniFa*UoQ*^(i°^SP‘^*''iT»>»nM in tnetMom od 
the fistua iog «ere msile The vov*. blood volume •*» 
miort by Vhe eye isethwJ Tie dog wm llwn kif/ed »& antljr 
wuh cynudo endiUiwvt %iyso» vems '«» «««■*«><*'«« 
wid «®mcm liiK vessels vtte danip^ All Wo^ "'*1..^, 
eiPfUed Jiew U>* eWomtnil visewa ty lireing iim rJiyswldgicsa 
♦tlwAaV TO end ihen »if ato the «ort» The escaping 
tfoUtrtftf teem the vmw cava. SecUroa rA the viwta aUw ^ 

s.ho«fd»Iiem In be bloodless }n eiie«p«praMt ihpceww 

rnfh^ufcfs Tqoer«ntt-(th«WSelbJo£>4vrfunic»»»cbta»i»d 
In the kvMn tbS^anl.ty of blood in ih* abdomeo Ofter Jasu^ 
IS probably somTOhat Sroatei- possji y as pa ""Li? 2f 
effect Of twS TO Ibe Woo.1 flow of the d/sesii e Mgatt* we 

hUiin (5) 


in the abdomen of a dog nearly all the Wood 
»0 Its bod> * 

The absence of valves m the abdominal 
veins permits a rapid backflow into them of 
blood accumulated in the Ihorav In the course 
of general anesthesia, the bead down position 
ot vigorous struggling may prevent this un 
loading of fhe thoracic veins, and thereby 
iiDpettl h/e This danger is not great tmJess 
(he air way is obstructed Tien a high nbga 
live pressure m the cheat accelerates tbe^ow 
0! blf»d from abdomen to thorat This over 
dilates the heart when it is suflenng from 
anoxemia Experiments show that tms evil 
combination may damage a normal heart 
bevond recovery in a time as short as s tniR 
uics(7) 

Failure of a normal quantity of blood to 
leave the abdomen is present when the ab 
dommal muscles are paralyaed and the patient 
put in the erect posture Thus a deeply 
anesthetued animal dies if kept in the head up 
position because of the accumulation of blood 
m the abdomen Tatients with paralyzed ab 
dommal muscles cannot remain upngbt for 
any considerable time It would seem that 
compression of the abdominal viscera bi the 
muscles which enclose them is essefltial to 
(he roaintcoance of ihe circulation under the 
or^naiy conditions of bfe (6) 

Ejection of the stomach contents by voniit 
mg is accomplished b/ powerful compression 
of the stomach by simultaneous contractions 
of aU the niusdes which enclose the abdomen 
This expefs from the abdomen not t&r 
contents of (he stomach but a large quaniit> 
of Wood as well the blood being forced 
through the inferior vt-nv cava into the nght 

chambers of the heart Ivature has evolved a 

remarkable adaptation lo protect the heart in 
this event During vomiting there is a vagaf 
inhibition of the heart This may cause the 
blood pressure to fall to zero because of a 
complete cessaiion of heart action The usual 


33a 
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found that various sugars p^s through the 
living bowel at fixed rates which are different 
ior each sugar. In about 6 hours they all 
begin to pass through more rapidly aivd at the 
same rate. Six hours is therefore a fairly 
accurate estimate of the survival time of the 
detached bowel. 

Both types of experiment show that the 
bowel can endure a remarkably long period of 
anemia. Under clinical conditions the in- 
testine may not be injured beyond recovery by 
several days of distention. This is because the 
distention is usually intermittent. It is prob- 
able, however, that distention may injure the 
intestinal mucosa enough to deprive it of 
power to keep toxic substances, always present 
in the bowel lumen, out of the blood. Even in 
this event, the body is protected from harmful 
absorption by way of the mesenteric veins if 
the bowel is distended by a force equal to the 
diastolic blood pressure. Patients suffering 
from advanced bowel obstruction may have a 
very low diastolic blood pressure, which can 
easfiy be equalled by the intra-intestinal pres- 
sure ^ If the latter be suddenly reduced, the 
circulation through the bowel will be restored 
and the absorption of to.xic material will occur. 

A probable explanation of death following 
shorri}’’ after the release of a bowel obstruction 
is that the operative trauma causes an over- 
whelming absorption of toxic material both by 
the mesenteric and by the transperitone^ 
route. Weatherby and Chen have shown that 
to.xic material can pass through the entire wall 
of the partially deritalized bowel. It has been 
demonstrated that the inflammatory e.xudate 
thrown out by the peritoneum about the 
damaged bowel hinders the absorption of toxic 
material which has passed through the bowel 
waU.^ It is easily conceivable that the removal 
of this exudate over long reaches of bowel may 
lead to the absorption of a fatal dose of toxins 
(10) To.xins absorbed by way of the mesen- 
tery pass through the liver, which has a well 
known detoxif>dng action; those absorbed by 
the transperitoneal route pass directly into the 
systemic circulation. 

It is certain that by gradual deflation of the 

‘Since tie fucctioa of the t^-rel t% earned on m a fair]/ oonaal maaoer 
as Ions as tie mtni mtes final pressxire does not exceed the diastolic blood 
pressure, it is probable that tie bo-wcl mucosa tnlf cot be injured encash 
to pemit the pasiase of tones unless tie mtra-iatestinal pressure eauals 
the dmtoVc blood p'essurc 


bowel and relief of dehydration before opera- 
tion, the death rate from advanced bowel 
obstruction can be greatly reduced. 

Effects of disleniion on hollow viscera other 
than the bowel. The effects of distention on the 
appendix and c}'stic ovarj' are much the same 
as on the intestine. The effects on the gall 
bladder are peculiar and call for special com- 
ment 

Distention of the gall bladder. If the cx’stic 
duct of an e.xperimental animal be tied, the 
gall bladder vaU be found, after a few hours, 
to be contracted. If the common duct be tied 
and the cystic duct left open, then the gaU 
bladder becomes greatly distended (13, 16). 
In the former case the gaU bladder remains 
contracted because of the rapid absorption of 
water from its contents. In the latter case it 
becomes distended because its power of ab- 
stracting water from its contents is not suffi- 
cient to cope with the constant arrival of more 
fluid by way of the cystic duct. 

WTien this condition exists in the human 
subject, due to obstruction of the common bile 
duct by cancer, the gaU bladder distends to 
five or six times its normal size, but rarely or 
never becomes gangrenous. The pressure 
within it, probably from 250 to 300 millimeters 
of water (14), is too low to cause a dangerous 
impairment of circulation The gall bladders 
dealt with by the surgeon are usually without 
function, winch means that they have little or 
no power to absorb water from their contents. 
A gall bladder in this condition may become 
distended to a great size. In one obserx'ed by 
the writer the distention was intermittent and 
apparently due to the presence of a ball valve 
stone in the cystic duct. Here the gradual 
stretching of the gall bladder permitted the 
maintenance of the drculatfon. Massive gan- 
grene of the gall bladder and appendix cannot 
be e.xplained by distention, but is probably 
always due to venous obstruction. 

Effects of venous obstruction In the intes- 
tind preparation we have described, if a 
manometer be tied into the vein draining the 
closed piece of bowel, the venous pressure, as 
measured by the manometer, wffi be seen, to 
rise until it equals the sj-stolic blood pressure. 
This is proof that the systolic blood pressure 
in the presence of venous obstruction is trans- 
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I Dugram shomogMt upus«(l iivMudy 

By means of this preparation and modifi 
cations of It ne can show 
r That the venous outflow from a distended 
bowel decreases as the lotra inteseinal pres 
sure increases, and ceases when the intesunal 
pressure equals the s}5tolic bhod pressure ' 
i That distention of the bowel causes no 
venous congestion thereof This can bederaon 
strited ea«dy by measuring the venous pres 
sure in a branch of the outflowing vein when 
the fatter is not obstructed I mention (his to 
dispro\e the idea, whiJi appears m the litera 
tore, that distention of the bowel causes a 
venous congestion of it 

3 That the bowel is m no waj injured by 
act Ultra intestmaJ pressure short of that oeces 
sarv to rupture it, provided the pressure is 
present for a short time only After deflation 
the bowel can be made to contract normaUj , 
and, on microscopic study of its wall, no 
damage thereto can be observed 

4 That the function of the bo \el as shown 
b> Its power of absorption is earned on in a 

M ratonhebtawSeo'’by<ittat ah *frj MicniHiUJiarl ottit it 
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fairiy normal manner in the presence of intra 
iQtestinaJ pressure Jower than the dias'ofic 
blood pressure, but that all absorption ejcept 
bj the transpentoneal route ceases when the 
pressure is higher than this * 

5 That distention of the bowel auses no 
edema of its wall, and diminishes or abolishes 
secretion bj its mucosa The hovel, when 
tighfl> distended, becomes covered b> drops 
of fluid. It IS true, but these are composed of 
plasma squeered from the tissues 

6 That (ighffv distended loops ol hcjav? 
kept for a number of hours in the abdomen 
gradually increase in diameter and may re 
mam viable provided the pressure witim 
them does not increase as fast as their walls 
are stretched The enlargement o! the hotcel 
under these conditions diminishes the pressure 
on the capillaries of its wall and penaits a 
resumption of the blood flow 

The effects of anemia on the bowel wall an 
be studied also b; e-epenments on pieces ol 
fresh, deuebed rabbit iPtcstine By this 
means we can determine how long the totallj 
anemic bowel can survive This detennina 
tion wav made at my reque-»t first b/ Dr J H 
Wealherby and later by Dr k. K Chen (to) 
The bowel was assumed to be alive as loag as 
Its power Ol selective absorption was not com 
pfetefy fovt The normal bowel will not absorb 
histamine, proteoacs, and peptones It ab 
sorbs sugars at a de^ite rate 
The experiment was performed by im 
mersing dosed pieces of fttsb intestine, con 
raining one or more ol these substances m 
Ringer’s solution The latter was tested at 
frequent intervals for the material m th^ 
bowel 

Chen found that pure peptone will not dif 
fuse through the bowel wall in ^4 hours 
found that histamine begins to diffuse in about 
an hour, its passage being slow until after the 
sixth hour when it rather suddenly begins (o 
pass through at a greatly increased rate He 
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'ound that various sugars pass through the 
liv ing bowel at fixed rates which are different 
[or each sugar. In about 6 hours the}’’ all 
begin to pass through more rapidly and at the 
same rate. Six hours is therefore a fairly 
accurate estimate of the sundval time of the 
detached bowel. 

Both types of experiment show that the 
bowel can endure a remarkably long period of 
anemia. Under clinical conditions the in- 
testine may not be injured beyond recovery by 
several days of distention. This is because the 
distention is usually intermittent. It is prob- 
able, however, that distention may injure the 
intestinal mucosa enough to deprive it of 
power to keep toidc substances, alwmys present 
in the bowel lumen, out of the blood. Even in 
this event, the body is protected from harmful 
absorption by way of the mesenteric veins if 
the bowel is distended by a force equal to the 
diastolic blood pressure. Patients suffering 
from advanced bowel obstruction may have a 
veiy low diastolic blood pressure, which can 
easily be equalled by the intra-intestinal pres- 
sure.^ li the latter be suddenl}' reduced, the 
circulation through the bowel will be restored 
and the absorption of toidc material will occur. 

A probable explanation of death following 
shortly after the release of a bowel obstruction 
is that the operative trauma causes an over- 
whelming absorption of toxic material both by 
the mesenteric and by the transperitoneal 
route Weatherby and Chen have shown that 
toxic material can pass through the entire wall 
of the partially deritalized bowel. It has been 
demoiistrated that the inflammatory exudate 
thrown out b}' the peritoneum about the 
damaged bowel hinders the absorption of toric 
material which has passed through the bowel 
w-all It IS easily conceivable that the removal 
of tms e^date over long reaches of bowel may 
lead to the absorption of a fatal dose of toxins 
fro). To.xins absorbed by way of the mesen- 
tery pass through the liver, which has a well 
known deto^fying action; those absorbed by 
the transperitoneal route pass directly into the 
systemic arculation 

It is certain that by gradual deflation of the 

M Ions 4S cnmcd on ia a faitU nortnal manats 
the diastoUc wSd prcssart,"* nnleis the intia-ujtcsUnal pressure equals 


bow’el and relief of dehydration before opera- 
tion, the death rate from advanced bowel 
obstruction can be greatly reduced. 

Effects of distention on hollow viscera other 
than the bowel. The effects of distention on the 
appendix and cystic ovary are much the same 
as on the intestine. The effects on the gall 
bladder are peculiar and caU for special com- 
ment. 

Disteniion of the gall bladder. If the cystic 
duct of an experimental animal be tied, the 
gall bladder w^ be found, after a few hours, 
to be contracted. If the common duct be tied 
and the cystic duct left open, then the gall 
bladder becomes greatly distended (13, r6). 
In the former case the gall bladder remains 
contracted because of the rapid absorption of 
xvater from its contents. In the latter case it 
becomes distended because its power of ab- 
stracting water from its contents is not suffi- 
dent to cope with the constant arrival of more 
fluid by way of the cystic duct. 

WTicn this condition exists in the human 
subject, due to obstruction of the common bile 
duct by cancer, the gall bladder distends to 
five or six times its normal size, but rarely or 
never becomes gangrenous. The pressure 
within it, probably from 250 to 300 millimeters 
of water (14), is too low to cause a dangerous 
impairment of arculation. The gall bladders 
dealt with by the surgeon are usually without 
function, which means that they have little or 
no power to absorb water from their contents 
A gall bladder in this condition may become 
distended to a great size. In one obseiv^ed by 
the writer the £ stention was intenmttent and 
apparently due to the presence of a ball valve 
stone in the cystic duct. Here the gradual 
stretching of the gall bladder permitted the 
maintenance of the circulation Massive gan- 
grene of the gall bladder and appendix cannot 
be explained by distention, but is probably 
always due to venous obstruction 
Effects of venous obstruction. In the intes- 
tinal preparation we have described, if a 
manometer be tied into the vein draining the 
closed piece of bowel, the venous pressure, as 
measured by the manometer, will be seen to 
rise until it equals the systolic blood pressure. 
This is proof that the systolic blood pressure 
in the presence of venous obstruction is trans- 
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Fig 3 Dugram to Illustrate the tetochanse of ina 
temJs through the captilary wail C Blood ctpdiary L, 
l^ph capillary Fi', tissue spaces around both 


nutted through the capillaries into the vein 
Under these conditions the botvel soon becomes 
thick and sodden with extravasated blood 
Its mucosa becomes detached and all its tis 
sues disorganized This because of rupture 
o£ the capillaries b> a pressure they are not 
able to withstand This mechanism ts the 
most common cause of disturbances of the 
acculation of individual abdominal organs It 
IS present when a loop of bowel passes into the 
neck of a hernial sac or beneath a peritoneal 
band It is present m volvulus of the bowel 
and in rotation of an ovarian cyst on its 
pedicle In all these cases the thin wall of the 
vein is tompressed, whereas the arterj is not, 
so that It continues to pour blood into the 
tissues Early gangrene is the result Dislen 
tion of a hollow viscus may protect its capil 
lanes from the disastrous effects of venous 
obstruction 


I.XPLA>ATrOV Of OBSERVATIONS. 

The explanation of the foregoing observa 
tions IS to be sought m the laws which govern 
the capillary blood flow and the interchange 
of matenals through the capillary wall 
The discovery by Starling fi?) that the 
blood proteins produce a measurable osmotic 
pressure, permitted him to formulate his 
theory, nov generallj accepted, on the inter 
change of water and other materials between 
the Wood and lymph This has been of great 
help to dimcal mediane— for example in the 
explanation and treatment of edema and 
surgical shock Krogh expresses the present 
day opinion of pfa>sio{ogisCs when he points 


out that the interchanges under consideration 
can be explained as due to an interplay f( 
6ltratioa andjfosmotic pressures, without m 
vobng the aid of a mysterious, vital secreton 
action by the thin endothc-lial cells of the 
blood and lymph capillaries Tins matter can 
be most easily explained b> means of the 
diagram, Figure 3, which shows the following 
C is a blood capillary, L a lymph apiUary, 
TS tissue spaces around both The wall of C 
IS easily permeable to water and soluble ma 
tenal and almost impermeable to proteins 
The wall oi L is permeable not only to water 
and soluble matenal but to proteins and 
particulate matter as w ell The blood pressure 
inC tends to lorcewatermtor5 Theosmotu. 
pull of the proteins m C opposes this filtraiicm 
and tends to draw water from TS wto C In 
the arterial end of C the filtration pressure is 
greater than the osmotic pull, and water 
passes into TS At the venous end of C, the 
osmotic pull exceeds the filtration pressure, 
and water passes into C Soluble materials la 
TS and C diffuse so readily through tbewsllof 
C that they tan exert at most only a tempo ary 
effect on the passage of water 

The passage of water back and forth through 
the wall of C is influenced by osmotic and 
mechanical pressures in TS The osmotic 
pressure to TS l&\Qts the outward passage of 
water from C and hinders its inward passage, 
while the mechanical pressure in TS has the 
contrary effects 

tVhile these pressures in TS under normal 
conditions are relatively unimportant, they 
arc all important in the derangements of cir 
culatioa nehave been describtag Thus, when 
the bowel is inflated, the stretching of its wall 
raises the mechanical pressure in TS It u 
evident that as this increases, the blood flow 
ing through C will decrease and cease to flow 
continuously when TS equals the d astohe 
blood pressure It is evident also that ele 
Mttoa of the pressure in TS wiU diminish or 
abohsh filtration of water from C, and that it 
will not injure C unless it is great enough to 
tear the tissues asunder The effects of de 
vating the pressure in TS upon the function of 
the (issues are exactly what would be expected 
When the pressure in C is elevated by venous 
obstmetion lo the level of the systolic blooii 
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pressure, it is evident that the rupture of C is day clinical experience supports this conclu- 
lne^ntable Since the mtracapillar>' pressure sion • . 

rises as the veaous pressure rises, there can be It seems to me that the evidence indicates 
no absorption of water by the capillar}^ in the that there are D\’o more or less separate sys- 
presence of a certain low degree of venous terns of lymphatics in the abdomen. The 
obstruction. first of these supplies the gastro-intestinal 

canal and its accessor}’- glands It drains 


DISTURB A.NCES OR THE ABDOMIN.-^L 
UVJIPHATIC CIRCULA.TION 

It is clear that disturbances of the blood 
flow, which we have been discussing, are 
always accompanied by disturbances of lymph 
flow. Thus, elevation of the intra-intestinal 
pressure beyond a certain height -will abolish 
the flow of lymph in the abdominal wall; a 
slight rise in intravenous pressure will in- 
crease the flow of lymph, while complete 
venous obstruction -will abolish it. 

The clinical literature on the abdominal 
lymphatics has dealt almost entirely with 
means of preventing the absorption of toxic 
material by them In the early days of ab- 
dominal surgery, there was a great fear of the 
escape of bacteria and to.xins from the peri- 
toneal carity by way of l}Tnph vessels. This 
was due to the idea that the peritoneal cavity 
is an immense lymph space, draining freely 
through openings in the pentoneum of the 
diaphragm into thoracic l}Tnph vessels The 
Fowler position was supposed to retard this 
drainage. Histological study has shown, how- 
ever, that no openings through the peritoneum 
exist, that its mesothehum is everywhere con- 
tinuous, and that it is not a part of the lym- 
phatic system (2, 12) Furthermore, studies 
on absorption from the peritoneal carity have 
shown that it is chiefly by way of the blood 
vessels (3). Th^e absorb water and solutes, 
and apparently may take up bacteria and 
other small solid particles. The lymphatics 
take up only proteins and solid particles 
Many solid particles, however, do not leave 
the peritoneal cavity, but are fixed m situ by 
exudate (10). IMoreover, both chnical and 
e.xperimental observations show that absorp- 
tion from the inflamed peritoneum is very 
slow. “This fact,” says Hertzler, “is self- 
evident, for the result of reaction to irritation 
is exudation, not absorption ” David and 
Sparks have shown that the protective action 
of peritoneal exudates is very efficient. Every 


directly into the thoracic duct. The l}Tnph 
in the thoracic duct comes chiefly from these 
lymphatics It carries a heavy load of blood 
proteins. It is well known, that the capillaries 
of the liver and intestine are more permeable 
to the blood proteins than are the capillaries 
in other parts of the body It appears that 
the thoracic duct ^'Stem is a special mecha- 
nism, the chief functions of which are the 
transportation of fat absorbed by the intes- 
tines and the rapid return of blood proteins to 
the blood (18). 

The second system supplies the parietal 
peritoneum, it drains chiefly into the medi- 
astinal l}Tnph glands, and seems to hav'e only 
circuitous communications -with the thoracic 
duct. 

Drainage of the thoracic duct, therefore, 
as a treatment for peritonitis is both in- 
efficient and harmful It removes little or 
no toxic material from the peritoneal cavity 
and depletes the blood of its proteins 

COXCLUSIOX3 

The abdominal v’eins act as a reservoir to 
regulate the supply of blood to the heart. 
Disturbances of this function may endanger 
life The pressure in the intra-abdominal 
veins is always equal to the intra-abdominal 
pressure. 

The circulation of the hollow, distensible 
organs of the abdomen may be impaired either 
by distention or by venous obstruction The 
effects of distention are caused by an increase 
of pericapiUar}* pressure; those of venous 
obstruction by an increase of intracapillary 
pressure. Arrest of the blood capillary circu- 
lation causes arrest of the l}Tnph circulation, 
also. 

Efforte so far made to treat peritonitis by 
preventing absorption from the peritoneum by 
way of lymph vessels have been based on 
erroneous ideas of the anatomy and the 
function of the abdominal l}’mphatics. The 



523 


SURGERY, GYNECOLOGY AND OBSTETRICS 


prophylactic treatment of peritonitis bj the 
production of aseptic inflammation the 
peritoneum is well founded 
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TUBERCULOSIS OF THE KIDNEY 


FRANK HINMAN, A B , M.D , F.A.C.S , San Frandsco, California 


T here is nothing new to present 
upon renal tuberculosis. Methods of 
diagnosis and treatment have not 
changed in 20 years. The condition 
is surgical and nephrectomy is in order when 
the diagnosis is made. So I thought when the 
invitation to give this address arrived After 
studying my own results with iSr patients 
cared for on this policy and after reviening 
the literature to date, I still think so. This 
point of view, however, has been undermined 
by the suspicion, arising from recent experi- 
mental and pathological studies, that the 
disease is bilateral at onset, that this early 
bilateral tuberculosis may spontaneously he^ 
on one or both sides and therefore that 
nephrectomy is not always in order as soon 
as the diagnosis is definite. In the opinion of 
those who hold this view the chance of cure 
by medical means should be given and, if a 
medical cure fails, nephrectomy should be 
postponed at least until the lesion is advanced 
far enough to have established some immunity. 

The conflict of these ideas is detrimental to 
the victims of renal tuberculosis. Some pa- 
tients will miss a chance of cure because the tu- 
berculous kidney was not removed promptly, 
as the lesion will have spread to the bladder, 
to the opposite kidney, or to the genital tract 
On the other hand, according to the opposing 
vievpioint, some patients who might have got 
well without it will suffer nephrectomy and 
among these wall be some who, by this unnec- 
essary and hurried operation, will have had 
tubercle badlh let loose into their blood 
stream to form new lesions elsewhere or to 
stir old lesions into actidty 
These differences of opinion are not irrec- 
oncilable Nevertheless their variance is so 
apparent and, if not reconciled, so dangerous, 
that it is important to establish whatever 
accord there is in them The truth in each 
may be brought out by a discussion of certain 
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practical points of diagnosis and treatment. 

The diagnosis of tuberculosis of the kidney 
is established by finding pus and tubercle 
bacilli in the urine from that kidnejn No other 
findings are needed. Pus without organisms of 
any kind arouses the suspicion of tuberculosis; 
tubercle bacilli alone have a meaning to be 
guessed at, but pus and organisms mean ac_^e, 
tuberculosis^ Each examination leading to 
this conclusion, however, must have been pre- 
cise and the findings true. Of this there must 
be no question. All possible sources of error 
must have been perceived and removed. The 
preliminarj' steps of examination which form 
the basis for special urological study are the 
history, the physical examination (particular^ 
of the chest in all patients and, in males, of 
the external genitaha, the prostate, and sem- 
inal vesicles, in females, of the reproductive 
tract), the e.xamination of the urine, tests of 
renal function, and x-ray exploration of the 
chest and urinary tract. These non-instru- 
mental methods of examination should be 
complete in eveiy detail before (ystoscopic 
study is undertaken On their completion 
urogenital tuberculosis usually is known to be 
present even though its extent and form are 
not known 

The use of the cystoscope and ureteral 
catheters now fulfills the need of a complete 
diagnosis In no field of medicine can diagnosis 
be more exact nor the technical steps of achiev- 
ing that diagnosis more precise There would 
be no need for this if renal tuberculosis were 
a medical problem Cystoscopy and ureteral 
catheterization, however, localize the lesions 
and make known their true extent and activ- 
ity By reason of the precision in accomplish- 
ing this, surgery of renal tuberculosis has been 
successful Although you are not interested 
in the details of this examination, you should 
know that it results in wrong diagnoses and 
serious complications when carelessly per- 

'It has beer m> custom to check thus findmg bv a second eiam- 
matioa and when pas and tubercle badlli have been found twice] 
m the unne from a Udne> I have ne\er hesitated to advise I 
nephrectomy 
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TABtE I — TLASSIFICA-nON 07 JlESAI. 
TUCERCOLOSIS 


Division I Unilateral 

J I/jcsltwi (no inv >Uement of the (ladder) 
3 With involveiaerit of the Uaddsr 
s hfdd 
b Ertensue 

c, With constriction of the ureter of the 
opposite Vidney produ'-ing renal in 
sudiciercY 
Total 

3 With invoUement of the geriul tract 

a W ith involvement of epididyjnidej 
b WithnvoJv^mento/tfleproruteand 
eeminal ve^oc'es 

e With invoKement of epidjd)inide9 
prostate, and seminal escles 
ToUl 

4 With eetra utoRemtal tuberculosis 

a With involvement 0 * lungs 
b W ith involvement of bones 
i V'lthnvolvement of lungs and bones 
Total 


tphltctotay 


*3 

S* 


*7 


6t 


8 



Division II 


To^l 

Bilateral 


«60 


Total 


tSi 


formfd The stud) of the urine coUectct! b) 
catheter from each fv>(Jnc> leads the list in 
importance W hen a ureter cannot bt cathc 
tetued or a kidney forms no unne {or studj 
the other tests then carr> more weight 
Amng such tests, those of relative function 
are of value mainl> as proof of the suiTicicncv 
of the opposite kidney to carry on after tht 
diseased one is removed Etcretory urograms 
show both functional abililv and structural 
changes but excretory urograms must be 
interpreted with caution and rarely should be 
accepted alone as enough for diagnosis Rc(rj 
grade py elography of a kidney a study of the 
urine from which has proved that kidney to 
be tuberculous, seems to me to be wholly 
unnecessary and not without danger It can 
add nothing of value to diagnosis and because 
of the ease of pyelo>et\ous backflow, it can 
flood the blood stream wnth tuberde baalli 
The urologist who requires a pyriogram show 
mg the defects of Idling caused by luberculoji 
in order to complete his diagnosis of tuber 
culosi^ »!> not prea^e The cystosfxipic CTaoi 
ination of a patient su'^pected of haMng tuber 
culobij* of the kidney should not be earned 
through m the usual routine way, which 
usually consists of f 'St, the collection of sped 


mens, (a) for microscopic study, (b) /<?' of 
tore and fc) for phthalein test of reral func 
tion all of which are put aside and sent to the 
Jaboratoryforstudy by a techniaan, and th^a 
pyelography (m the prone and upright poai 
tiQos) By this routine, the diagrosii is rade 
from the pyclogram and then confirmed in a 
day or w bv a report from the laboratory Ii 
js my belief that a microscope and 
available for use at the time of the cj stoscopic 
examination are as nec»*s>ary as thecystoscope 
and ureteral catheter lor the prease diagniMs 
of renal tuberculosis UTien pus and tubercle 
baciilt arc found, pyelography is no' r eded 
and, because it is dangerous, should hi. 
tondemned Retrograde pyelography, how 
ever, is often valuable in determining the con 
diUon of an opposite non tuberculous kidnev 
which may be hydronephrolic may contain 
sfonea or tumors or may be otherwise aimer 
mal It should be u#ed only when the mtra 
v(.nou& urograms arc unsatisfactory and then 
onlv after all the known precaations agaiost 
urcteropelvic reflux and soiling of the contends 
of the renal pelvis by catheter have been used 
All of these precautions (a bladderwell washed 
out and safeguarded against ovcrdistenlion, 
each ureteral catheter blied with s«n'« 
the outside end securely plugged and the 
inside end surface lubricated for from j to 4 
centimeters with sterile olive oiU shou'd be 
uswJ lor every patient suspected hj pre’ mi 
narv study of having tuberculosis Th** fore 
going points of diagnosis are dear and definite 
Ifnccrtainty arises when tubercle baalh can 
not be found or when there is a tubercle 
bactUuna without pus 
A stinic pyuna (pus m the urme intbwt 
organisms detected by the ordinary methods 
of staimng or cubivationl occurs rot ordy m 
renal tubercufosi" bat also in the temiLnal 
Stages of some py^tme infections and n a 
disease rarely SLPifin this country but fre 
queatly reported abroad as an armc obic 
pj una As a rule, these non tuberculous forms 
of stenie pyuria can be recognized the first 
form by the past history of cystilii and pve 
lonephntis and the fact that a few irrigations 
<d the bladder and renal pelvis clear it up 
second form is of unknown origin, aflvcts 
young men mostly rarely is found in women 
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TABLE n 


■1 

Duration of ^mptoms 

Fistula 

Course 

Result 


m 

Less 

than 

Kyr 

Less 

than 

M 5T 

Less 

than 

I jt: 

More 

than 

I yr 

Drain i 

Closed 

Toti! 

Good 

Fair 

Poor 

Surgical 

death 

Tuber- 

culous 

deato 

Tuber- 

CuIoS’S 

p-cseat 

Remarks 

B 

muMiHiiiii 

■ 

feral — 

J9 

3S 

Si 

toi/27 

(i?ol 

sS/4 

Stated, 

33 

10) 

76 

39 

■ 

■ 

3 

39 

Surgical 

raortality=i S% 

H 

I Loca 
40 1 

bzed— 

S 


6 

jS 

23/6 

J7/0 

6 

B 

S 


None 

None 

None 

See Table m 

\ 









—— 1! 




: bladder- 

^9 

26 

35/6 

■ 

■ 

i 

25 1 

zx 

■ 

B 

S 


a } 

13 

“7 1 

, 1 


4 

7/0 

6/0 

0 

TO 

■ 

n 

r 

{embo- 

lism) 


0 

See Table 




t 

ate , I) 






■ 


■B 



b 3 

Elxtensive 

6 

7 

IS 

32 

2S/6 

(Nc 

! 3o/l 

It stated 

7 

E, 3) 

iS 

1 

TO 

None 

I 

(menia- 

Sitis) 

s 

See Table V 

SI j 









c. ^ 

1 

1 

■■ 

HI 

of the op' 

Z3 

positek 

(Ko 

9 

mm- 

Si 

H 


■ 

None 

t 

6 

See Table 1 1 

3 Wit 
Total ! 

h m\ oU'ei 

nent of th 

e gemtal \ 

:ract j 










i 

=3 

3 

0 

2 

16 

15/3 

7/t 

4 

9 

s 

6 

z 

1 

6 

1 See Table ITI 

a 

8 

kYith.in\Q 

X 

Aemento 

1 0 

— • (Kot s 

1 

f the epid! 

\ . /, 1 

djmides 

i 4 

4/3 

(Nc 

3/1 

)t Stater 

i 

4 

.1) 

3 

3 

J 

I 

(poly- 

cystic) 

0 

3 

See Tab'e 111 



1 1 







u V 

N\ ith ur\ oU cment c 
1 0 j 0 

if the prostate and s 

;emmal vesides 

1 ■ 1 ■ 

1 ° 


■ 

fl 

■ 

I 

(mHiaiy) 


1 cp’didjTCO'Ciiical 
ves culectomj W cH 7 
jTS , free from tbc 

c 

13 

W ith iqvqK emeat ai the epididymides, 

i " ° 1 M “ 

prostal 

zo 

Le, and s 
3 

•e-Tuaai 

0 

vesicles 

6 

■ 


H 

c 

4 

See Table ITt 

4, W iih extxa-urogemtal luberculos. 
2S 1 4 } 4 1 S 

IS 

9 

19/K 

1 4/1 

zz 

7 

Z2 

6 

I 

0 

19 

See Table \m 

f a 

17 

\\ ith ic'voH ement of lungs 

J " 1 ^ 

6 

J3/S 

4/1 

9 

5^ 

s 

4 

I 

0 

14 

See Tab^e VIH 

b 

4 

\\ 1th in% 
I 

ok'ement of bones 

1 a 1 I 


2/1 

(Xo 

t Stated 

X 

X 

B 

M 

0 

0 

4 


c 

4 

>\ Ith inv 

oiA-ement ' 

z 

■ 

id bones 

3 

4/1 


1 

X 

a 

I 

0 

0 

i 

1 

’ 5 

t 

1 

I dead f*om stroke, 5 
vrs 

J dead from embolism, 

remainiag kidney 
nomal 

Di\'is 

12 

lon II Bi 

lateral — 

t ' 


9 

S/7 

(N 

2/0 
[ot state 

7 

< 1 , 3) 


2 

zo 

1 

i ^ 

1 

1 ^ 

1 

See TaVe IX 


and starts acutely with bladder sj'mptoms and 
even terminal hematuria without fever or any 
constitutional disturbance. The inflamma- 
tion, as found in kidneys removed in error for 
tuberculosis, is confined to the mucosa of the 
pehns Recent cultural studies on Rosenow’s 
bouillon by Schafihauser* were positive for a 
non-hemolytic streptococcus which, when in- 

* Zuchr f uiol Out u 1937, 43 83-140 


oculated into dogs, reproduced the disease in 
them. Wildbolz- in Switzerland observed 21 
patients with amicrobic pyuria Six were 
cured by simple irrigations and the 15 who 
resisted any form of antiseptic treatment 
(given for years to some) got well promptly 
after one or two injections of neosalvarsan 
(0.15 gram). So specific is neoarsphenamine 

-J urol,i937, 37 tos-Cog 
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TABLE m— DIVISION I. UNILATERAL INADL\T:iIENT— Continued 
1 Localized (no involvement of the bladder) 


Case 

Xo 

Symptoms 

Drain- 
age of - 
nroimd I 

Fistula 

)uratioQ| 

Post- 

peratiAe 

course 

Patholosy 

Remarks 


jS2 1 

’am in left Udnsy lesion s < 
raos Frequency, noctuna, 
and dysuna 10 mos 

Cigar- 

ette 

drain 

0 < 

Good 

Advanced caseocav- 
emous tube-culosxs 


X 1 
j 

i 

0 

IS4 ) 

Pam m right groin 3 mo«5 ] 

Dysuna 2 mos 

Rubber 

tube 

X 

lyr 

Poor 

Advanced caseocav - 
emous tabesualiKis. 
Taberdes in ureter 

ISBBBI 

0 

0 

■ 


0 

0 

Good 

Taberdes. L-arge 
cyst zn lower l^le 

Well acd free from tube-cu^osLS 9 
jTS hter 

X 

Guinea 

Pfe 

X 

Gcnnea 

P’S 

Z9I 

Frequency, noctuna, and 
dj-suna yrs Inter- 

mittent hcmatuna i vr 
Cloudy onne 6 mos. 


0 

Good 

Early caseoesvemous 
tubercoloszs 

Patient well 6 mos later | 

X 

X 

Guinea 

p's 

■ 

Painm ngKt fianh 32 5 ts 
F reqaencj and urgency 3 
mos Swelling in right 
flank 6 wks Pus in unnc 

16 yrs ago 

Rubber 

tube 

X 

16 raos 

■ 

Advanced caseocaver- 
nous tuberculosis . 

Associated with pennephntic 
abscess and tne kidnej was autol- 
ixed ell and free Dom tuber- 

culosis 5 yrs late- 

0 

0 

B 

Frequenc> and dj-suna 9 
j rs Pus m unne s j rs ago 

0 

0 

Good 

£arl> caseation 

[ 


X 

1 

X 

2 S,l 

Sup-apubic pain i}^ yrs 
Frequenc> , noctuna, and 
dj suna yrs Goudy 

urine iK yrs Loss of 
weight 2 >TS 

Rubber 

tube 


Fair 

Advanewi caaeoav- 
emous tuberculosis 

Associated witn pennepbntic 
abscess Patient -^ell x yr later I 

0 

, 0 

249 

Pam w left lumbar r^on 4 
yrs Cloudy unne 4 >’rs 
Hematuna 4 daj-s 

0 

0 

Good 

! 

Advanced casoocav- i 
c-nous tuberculoses ; 


0 

0 

■ 

Pam in left upper quadrant 

Rubber 

tube 

X 

xz mos 

Poor 

Caseocas emeus 
tuberculosis of left 
kzdnQ 

Remainmg ureter removed 4 mos 
after nephrectomy and wound 
curetted Patient well 6 mos later 

0 

X 

267 

Pam m left kidney region 6 ; 
>*rs Frequency 6 j rs 

0 

0 

Good 

Advanced caseocav- 
emo 4 s tttberczloaxs 

ell acd free from tuberculosis iS 
i 3 >rs later 

X 

Guinea 

pig 

X 

B 

■■■■ 

Rubber 

tube 

0 

Good 

Advanced caseocav- 
emous tubeXculos»5 
Tubendes iP ureter 


0 

0 

275 

Pam m r 1 q left lumbar 
pam, bematuna 3 mos 

Loss of weight 2 mos 

Rubber 

tube 

0 

Good 

Caseocavemous 

tubeTniioais 


0 

X 


■bbb 


0 

Good 

Caseocavemous 

tuberculosis 

Six mos later patient developed 
Hunner^s ulcer 

0 

0 

1 


0 

0 

Good 

Caseocavemots 

tuberculosis 

Wound b-Qfce down 4 /ts, later, 
healed after removal or remain. ng 
ureter Patient well and iree from 
tuberculosis iz yrs later 

0 

0 

392 


Cigar- 

ette 

drzzn 

0 

Good 

Taberdes in cortex 


0 

X 

■ 

► Backache 4 wts Chills 4 
wks 

Cigar- 

ette 

dram 

0 

Good 

Advance caseocav- 
emous tuberculosis 
Large calctdus 


0 

0 

■ 

) Frequcncj , noctuna, and dj 
suna S raos Loss of wcigb 
6 mos Hcmatuna x mo 

0 

t 

0 

Fair 

Caseocavenious 

tuberculosis 

Developed bilateral pa-oULs 

X 

0 

I 3 ‘ 

16 

2 Dull backache and pain in 
right lower quadrant i mo 

Rufabei 
' tube 

0 

Good 

Advanced cxseocav - 
ernous tube*rtilosis 
OihnScatioa Rid 

ney completely 
destro; ed 

Right nepnrectomy -^as core Mi’d 
hvdronepbrosis of Ie»t k.dney | 

caused by kink at upper end of ! 
ureter Cholecv-stectoraj 2 yrs, | 

later Patient well except tot i 

bypcrtens.oa ^^-3 yrs ’ater 1 

i 

2 Frequencj and noctuna 7 
j rs Supp-c&sioa of unne 
z mo Albumin and pUb 
in unne for 7 jts- 

of uremia 

Rubbc; 

tube 

■ 

iFair j Advincedcaseoai- j Blaadsr was Eorml. Left h; i-o- 1 0 i O 

1 j emous tttb^rculosus, } nepiLro'.s — cause was not evident ' ) 

. \ catipleie destruc- { net treated, x yr late- marked ’ > 

t-oa of n;tt Udrej j hypertcas oa Albjnua, casts, jrd , 

» 1 ureter caseoi^ 1 pus m unne persist { j 
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T^BLEin-Dniimi trOLAIERAL IWOLVE lENT-ContauetJ 


I Louluel (aa uvnlvetucnt ol tbe bladder) 



that W ildbolz advised its routine use m differ 
eatwl diagnosis 

During this sludj oi an aseptic j^na, a 
diligent search for tubercle baalli ts b<nng 
earned on continuouslv by the veil known 
methods microscopic exarmcation, laocu 
lauon of feuinea pigs, and bactenologic cul 


tutc According to Tela,* the microscopic 
bcarch demonstrates tubercle badlh in per 
Cent, the guinea pig test, in 94 per cent ana 
the Loervenstetti method of culture or some 
modificatton of U, in 98 per cent Cultural 
methods have largely replaced the uae 0/ 

Hcliiiickr iu6 U- isi; 
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TABLE V— DmSIOX I UNILATERAL INVOLTOJIEXT 
ib With e\tensi% e iii\oh emeat of tbe bladder 


Case 

No 

Symptoms 

Dnun- 

Fistula 

Post- 

iperatiAC 

course 

PatKoIogy 

Remarks 

Tubercles in unne 
from 

wound r 

)uration 

Bbdder 

Kidnev 

12 E 

fematuria and frequency 

4 mos Lumbar pain i Trt 

0 

0 

Poor 1 

C^seoca\emous 

tube-CTilosis 

Patient well except for bladder 
syTnptoms S mos bier 

X 

0 

I? 1 

.umbar pam S mos Hema- 
turia and d> suna a nos 

0 

0 

Good 

rubercles in kidney 

Patient well i jr. bter 

X 

X 

m 


Rubber 

tube 

0 

Good 

Caseoca\craoii 3 

tuberculosis 


X 

X 

=4 1 

Prequency and djsuna 3>2 
jrs 

Rubber 

tube 

0 

Good 

C^oca\enjo^ 

tubc’TuIosis 



1 X 

39 3 

Frequency i jt Dysuna 7 
raos 

0 

0 

Fair 

Cascoca^ ctioiss 
tuberculosis 

W eli 6 yTS later except bbdder 
symptoms which are improving 

X 

X 

■ 

Frequency, dysona 9 mos. 
Cloudy unne 7 mos 
Hematuria 7 mos Supra- 
pubic inin 2 mos 

Rubber 

tube 

0 

Fair 

CascocavemoGS 

tuberculosis 

Bladde- symptoms pcr5L=.t 

X 

X 

43 

Frequenn , di'suria 3 mos 
Hematuria and cloudy 
unne 2 raos Suprapubic 
pam 2 ttLs 

0 

X 

Still 

dram- 

ms 

alter 

3 mos 

Poor 

Tubercles m cortex 
and lower pole 


X 

X 

49 

Hematuna 3 j rs renal 
tenderness 

Rubber 

tube 

0 

Fair 

Ulcers 

fulgur- 

ate 

Caseocaveraous 

tuberculosis 

Patient alive and well 9 yTS bter 

1 

0 

0 

57 

Frequency , dysuna 12 jts 
H ematuria 6 raos Left 
lumbar pain i rao 

0 j 

0 

Fair 

Hydronephrotic 
kidney with fibrosis 

1 Patient returned for fulguratioa of 

1 bbdder ulcers 

1 

X 

0 

6o 

Frequency i vt Hematuna 

1 wk 

0 

0 

Fair 



X 

0 

6i 

Hematuna, frequency, and 
urgency S y r» Cloudy 
unne i yr Suprapubic 
pam 2 mos 

0 j 

0 

Fair 

Caseoca\emous | 

tuberculosis 

Ulcers fulgurated mtemutteatly 
for 3 yTS Patient well and free 
from tbc 4 y rs bter 

X 

X 

66 

. Frequency s yrs Hematuna 

and dysuna 4 yrs ilarked 
loss of reight 

Rubber : 
tube 

X 

Sull 

drain- 

ing 

6 mos 
later 

Poor 

i Caseocaterrous 
tuberculosis 

Nephrotomy for penaephntic 
abscess Nephrectomy i rao 
bter 

0 

0 

■ 

Nocturia 2 raos P> una 

Rubber 

tube 

X 

0\ er 
smos 

Fair 

Caseoca\ emous 
tuberculo::ai 

Much improved and seemed well 3 
y rs bter 

X 

X 

S6 

Lumbar pain, frequenev .and 
dy-suria 12 yrs Cloudy 
urine and hematu-ia 6 mos 

[ 0 

0 

1 Fair 

Ca£eoca\ emous 
tuberculosis 

Patient appeared well 6 yTS bter 

X 

X 

97 

Hematuna and dy’suna 1 yT 

0 

0 

Poor 

Caseoca\ emous 
tuberculosis 

Bbdder symptoms persisted, pro- 

longed treatment Apparently well 
10 JTS bter, although unne still 
showed occasional pus cell 

X 

X 

103 

Frequency , d% suna, and 
lumbar pam 2 yrs 

Rubber 

tube 

X 

lyr 

■ 

Caseocaveraous 

tuberculosis 

Marked bladder symptoms, ulcers 
fulgurated 7 yrs bter bladder 
healed bat contracted 

0 

0 

TIO 

Pam m leu lunbar region z 
yr Frequency , nocluna 
and dvsjria i yr 

Rubber 

dam 

0 

Fair 

Caseoca\ emous tbc 
Round cell xaaitra- 
tioa of ureter 

Llcers fulgi^ated intermittently 
fo~ 2 mos Patient well in 7 raos 

0 

X 

114 

Pam at end 01 penis 6 r«o« 
Dy^iuria 3 \ts Frcqaercy 
and acciuna 4 >ra 

0 

1 0 1 Fair 

1 I 

Ulceration of pehns 
Tubercles in cortex 

1 LIcer fulgimled intennttently for 
JTS, \\ ell and free from tbc. in 
) SjTS 

X 

Guinea 

P‘5 

0 

Gurca 

PiS 

Ncxrturnal emis' on many 
years Lrice showed pas 
cells 

0 

0 

1 Good 

Tubercles m cortex 
and i.reter 

' k leers fulgurated a few iiznes 
} Patient well and free from tbc. 

; 12 yTS bic" 

X 

Guinea 

pig 

X 

12) 

: Suprapubic pam 1 jt Hera: 
tuna, irequcncy, nocturia, 
ds-suna, and cloudy unne 
t >r 

1- Rubber 
, tube 

0 

Fair 

Caseoeax emous 
tubcrculos3 Casea 
Lon and tuberdes 
tn ureter 

1 Patient well 9 jts bter 

1 

X 

0 
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TABLE V -DIVISION 1 UNILATERAL INVOLVEMENT-Loatinued 
ab With ettensive involvement of the bladder 







HimiAlST; TUBERCULOSIS OF THE KIDNEY 
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TABLE V.— DmSION I UXILATERAL INVOLVEMENT— Continued 


2b With extensive involvement of the bladder 


Case 

Xo 

Symptoms 

Brain- 
age of - 
wound 1 

Fistula 

a— t 

Duration 

Post- 

iperative 

course 

Pathology 

Remarks 

Tubercles »c unre 
from 

Bladder 1 Kidney 

1 

Right lumbar pain i yr 

D\ suna S raos Cloudy 
unne 2 vks 

Rubber 

tube 

X 

About 

6 vks 

Fair 

Advanced caseocav- 
emous tuberculosis 
Chronic inflamma- 
tion in ureter 


X i X 
i 

1 


Suprapubic pain 6 mos 
Hematuna, frequencj', 
nocturia 6 mos 

Rubbe** 

tube 

0 

Good 

Tubercles, fibrosis 
and slight caseation 
Chronic inflamma- 
tion in uietcr 

Patient well and free from tuber- 
culosis 4 > rs later 

X 

1 ^ 

*38 

Pain at end of penis 3 yrs 
Frequency ,noctuna 4 yrs 
Hematuria 3 S’ts 

Rubber 

tube 

0 

Good 

Advanced caseocav- 
ernous tuberculosis 

The inv olv ed kidney (left) was 
functionless 

0 

0 

246 

Right lumbar pain 4 mos 
Hematuna, frequencs , 
noctuna, d> suna 4 mos 
CIou(i> urine 4 mos 

Cigar- 

ette 

0 

Poor 

Ulceration of pelns 
and tubercles in cor- 
tex Tubercles in 
ureter 

Ulcers fulgurated intermittently 
for 4 yrs Patient’s general condi- 
tion is good 4 yrs later, but ulcers 
still persist 

.X 

1 

i 

X 

i 

271 

i Cloud> unne 3 mos Hema- 
tuna, frequenej , noctuna, 
disuna 2 vI s 

Rubber 

tube 

0 

Poor 

Caseocavemous 

tuberculosis 

, Patient died r mo later at S F 
Coun^* Hosp tal of tuberculous 
meningitis 

! ' 

i Guinea 

1 PS 

274 1 

j 

1 

Frequency , noctuna, dysuria 
1 jT Hematuna 3 mos. 

1 Rubber 
i tube 

1 

0 

1 Good 

iHMii 


H 

\ ^ 

■ 

Pam m right kidnei region i 
mo Frequency and 
djsuria 3 roos Cloudy 
unne x mo 

■ 

■ 

Fair 

Caseocai emons 
tuberculosis 

Bladder ulcc*^ were troublesome 
foriyr Patient well 9 yrs latcr- 
Urine shows rate pus cell 

X 

1 

X 

1 

2S5 


Rubber 

tube 

X 

d mos 
(^ed) 

Fair ' 

Ad\ anced caseocav- 
emous tuberculosis 
Ureter shows j 

caseation { 

Complete ureterectomy was done 
through a ventral incision at time 
of nephrectomy Patient died of 
my cloid leucemia 

j 0 

1 

295 

Frequency, noctuna, 
dysuna, loas of ireight 7 
mos Fever : wL 

0 

m 

Good 

Caseocai*eraous 
tuberciflo^is Tuber- 
cles m ureter 

Bladder ulcers fulgurated Patient 
improved promptly except for 
unnary frequency 

X 

X 

297 

Hematuria, frequeno , noc- 
tuna, dysuna 2 * 2 mos 

Pen- 

rose 

0 

Good 

Advanced caseocav- 
eraoos tuberculosis 
Chronic infection in 
ureter 

Ulcers fulgurated 

X‘ 

j 

i 

257 

Hematuna, frequencj, noc- 
tuna, d>suna 2 >ts 

Cloudy unne 2 j rs Loas 
ol weight 2 ) rs 

I 

! 

1 


■ 

Advanced cascocrav - 
emous tubcicuJosis 

Bladder ulcers persisted, in spite of 
intennillcnt lulguraiion, fo*^ is 
yrs Patient well 19 yrs bte*^ — no 
evidence of tuberculosis 

X 

0 

JSS 

Hematuria and cloudv urine 
6 mos 

1 

i 

i 

J 

X 

4 mos 

Fair 

Cascoca V emous 
tubewulosis 

Urinary symptoms improved for 4 
yrs , but b^ame so ere aftc- that- 
Ulce^ were fulgurated- Patient 
well except In'- iicqutncy and 
nocturia 7 yTS later 

0 

1 

[ 

259 

1 Hematuria and noctuna 

2 >rs 

■ 

■ 

Fair 

Caseocav emous 
tubcrculo'is 

Bladder ulcc’^ were treated with ir-, 
ncatioa and fulgurated 3 yrs late" 
with good result. Patient devel- 
1 oped active pulmonary lesion x yr 
later, which healed promptly 
Patient well 6 yrs later 

1 


261 

i Frequency and dysuna S 
mos Hematuna 3 mos 
Loss ol weight 3 mos 

0 

0 

Fair 

Advanced caseocav - 
emous tuberculosis 

Patient well xK yrs later except 
in’- persistence of bladder 
symptoms 

1 

X 

Gunea 

P'S 


guinea pigs in tviiich avian strains of tubercle 
badili are non-pathogenic In my series of 300 
patients, tubercle bacilli were found micro- 
scopically in 157 Of 62 patients tested by 
guinea pigs, 58 were positive. The cultural 
studies of the urine have been few and unsatis- 
factor}'’. A diagnosis of renal tuberculosis was 


made in 55 patients, and later confirmed bt' 
pathologic study, without tubercle badili ever 
having been found in the urine. 

Let me discuss briefit- the other condition 
a tuberde badlluria without pus It has been 
demonstrated indisputably, particularly since 
the advent of the newer cultural methods, 
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TABLE DmsIOV I UNIL\TERAL IWOLVE-MENT 
: \\ithia\olv«meBt of die bkdder and mtii constncboa of the ureter of the opposite liduey 
ptoduong icna] inaaffiorocy ’ 
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TABLE VI — DmSIOK I UXILATERAL INVOL\'E2.rENT— Contmued 
2 C With in\olvemPnt of the bladder and -frith constriction of the ureter of the opposite kidney 

producing renal insufficiency 


Case 

Ko 

S3 mptoms 

Diain- 
age of • 
vround 

Fistula 

Post-* 

PatboIos> 

Remarks 

Tubercles in urine 
from 

Bladder 

' Ridney 

Duration 

coarse 

107 

Hematuria, frequenc3*, noc- 
turia 

1 



Caseocavemous 

tubetculosis 

Left kidney removed m 1917 
Bladder ulcers po'^iated and 
capacity decreased to 20 c.cm 
Right uretero-intectinal transplant 
1-9-23- Patient imp'ov ed Right 
epidid3Tnectomy 6-19-23. this 

1 had to ^ foUoTved ngnt orchi- 
dectomy because v-ound did not 

1 heal in 2 mos. Patient died at 
Central Emergency’ in February, 
j 1924, of pneumonia 

! 


iS 

Ftequeuci aud dysuria S 
mos 

Rubber I 
tube 1 

i 

5 ' 

40 da3*s 

j 

j Poor 1 

Left cascocaN ercoos 
tubercolosis 

Right nephrostomy and left | 

epidid>‘mectom> s 6 yrs later, ; 

bladde- symptoms persisting j 

0 1 

i 

X 

34S i 

Frequeno i7 3rs Heraa- 
tunaioin Noctum, 
d3'i>un3, ard orgenej 4 >ts 
Cloudi utme lo yiz 1 

Unne from both kidneys > 
contained tubercles 4 > rs 
ago 

Cigar- 

ette 

0 

Fair 

Caseation at tips of 
calces Ulceration ^ 
of pelns 

Right kidney has good function 
but unne from, it shovs pus cells i 
and tubercles Left kidney shorrs 
h> dronephiofiis and poor f unc- 
tion Left nephrectomy' Epi- 
didymides, prostate, and seminal 
vesicles m\ oK ed. Ulcers ful- ' 

gurated intermiUcntli fo*- 1 yr. ; 
One year later a p-ostatic abscess ; 
broke into the urethra. Right ' 
cephrostoray 22 mos later Kid- i 
ney was CTossty normal Unne 
positive for tuberculosis Patient ' 
died soon after vith signs of 
uremia Ko autopsy 

i 

1 

1 

i 

X 

2 tt 

Fain m bladder 4 mos 
Frequency and cioctimz 

6 mos Loss o( ^V5ht 

J >T 

0 

0 

Fair 

Caseoeaxemous 
tuberculosis of left 
kKifle 3 ' 

Richt bdeey bad good function 
Unne from it contains tubercle 
bacilJi. Leit shows some hy drio- 
nephrosis and bydroureter 

Right nephrostomy was done and ' 
kidney was grossly normal Left 
nephrectomy was done s 
later 

X 

i 

i 

1 

x 

232 

Fain in right (lank 4 3 rs 
Hemaluna, frequenc> , 
nocturia, d3*suria 6 3'TS 
Clou<J3 urine i 3 r P3*ur3a 
5 3 rs ago 

Cigar- 

etie 

0 

Good 

Caseocavemous 
tuberculosis Gil- 
culus Caseation 
and fibrosis of 
ureter 

Prompt improx'cment Left hydro- 
nephrosis due to contraction and 
ulceration of bladder 

X 

0 


that this condition exists frequently in all 
forms of extrarenal tuberculosis. A tubercle 
bacillemia is just as frequent That the kidney 
is not a bacterial filter has been firmly estab- 
lished also Therefore, tubercle bacilli in the 
urine mean tuberculosis of the urogenital tract 
or of some structure in communication, hled- 
iar started the controversy now under discus- 
sion when he demonstrated at autopsy bilat- 
eral tuberculous lesions of the kidneys in 23 
patients in a series of 30 who died of pulmo- 
narj’ tuberculosis None of these patients had 
had dinical evidence or signs of renal tuber- 
culosis, such as pyuria No doubt during life 
the urine of all 23 would have shoum a tubercle 
badlluna and the blood a bacillemia. It has 
since been noted frequently, by various ob- 
serv'ers, that a badUuria of this kind — that is 


a baciUuria without pus — either with or -with- 
out extrarenal tuberculosis, will disappear, 
and the inference that these early lesions have 
healed spontaneously is clear enough. To 
infer, however, because of these findings, that 
renal tuberculosis which dim'cally is so fre- 
quently unilateral, is actually bilateral at 
onset, is not so logical. I can see no reason 
why incipient or predinical tuberculosis can- 
not involve one kidney and miss the other. 
The fact that staphylococcus nephritis is al- 
most invariably unilateral has never been 
questioned. The invading staphylococci are 
carried by the blood from a furuncle or boil 
presumably in equal numbers to both ladneys, 
but only one suppurates. Why, then, in tuber- 
cle bacillemia cannot one kidnej- be invaded 
and the other escape? Aside from this point 
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3 W ith laxoIveoKDt of the genital tract 

» W»lh} vnlTemeiit ef tlie «p 4idyjr de. 




HINMAN; TUBERCULOSIS OF THE KIDNEY 


341 


TABLE \TI.— DIVTSION I UNILATERAL INI'OLVEMENT— Continued 
3 With ini olvement of the genital tract 


c IViUi mi olvemenl oi the epididymides, p- 05 »teand semmal lesicles 


Case 

Xo 

5 >’Tnptonis 

Dram- 

Fistula 

Post- 

Pathologj 


i Tubercles in urine 
from 

age of ■ 
wound ^ 

Duration 

course 


Bladder 

Kidnej 

156 

Backache i mo Hematuria 
i6mos Djsunaijr 
Frequencj 6 mos 

Rubber 

tube 

0 

Fair 

Caseoca\ ctious 
tu^rculosis 

Bilateral epididsmectoms and 
; seminal sesiculectomj 6 mos 

1 later Wounds healed in r 9 da>s ' 
1 Patient well yn later 

X 

0 

ISS 

Right lumbar pam aM yrs 
Hematuria 6 mos Albu- 
min and pus m urine 25 f 
yrs Pam m right testicle 
3^ks 

Rubber 

tube 

0 

Fair 

Cascoca\emous 
lubc^culo^lS 
Tubercles in ureter 

Bilateral cpididymectom>, seminal ' 
% esiculectomy and partial prosta- 
tectomj 2 mos later Wounds 
healed prompUj Patient well 9 ! 
yn later 

X 

X 

163 

Left lumbar pam 6 mos 
Hematuna 6 mos Fre- 
ctuencj , noctuna, and 
djsuna 6 vrks Injurj to 
back 6 mos ago 

Rubber 

tube 

X 

2 mos 

, Fair 

i 

Caseoca\ ernous 
tuberculosis 

Bilateral cpididsTno-scmma! \csi- i 
culectom> 3 mos later \\ ounds 
healed promptlj Patient well and 
free from tuberculosis 3 >rs later 
Has nocturia 1 to 2 times 

0 1 

i 

1 

! 

X 

1 

Hematuria, frequency, noc- 
tuna, d>suna s ^ks 

i 

Rubber 

1 tube 

0 

Poor 

Caseoca\emous 

1 tuberculosis 

1 Tuberculosis of 
cpididjTms 

Left epididjTnectomy was done at j 
time of right nephrectomy X-ra> j 
of chest was Degatl^e before sur- j 
gery and showed miliar> tuber- j 
culosis 2 to 3 wks after surgery ' 
Patient had signs of tuberculous 
peritomtis 

X 

X 

230 

Frequencj , noctuna, 
d3 suna yn 

Rubber i 
tube j 

X 

tl 4 mos 

Poor 

Caseocavemous 

tuberculosis 

Chronic loflamma- 
tioQ of ureter 

Intermittent fulguration of bladder 
for 3 J rs Left epididj mectom> 
and bilateral seminal \esiculec- I 
tomy 8 mos later Median bar ; 
resected 3 >ts later — tissue 
shored tuberculosis of prostate j 
Bladder impro% ed after 3 > rs IV; 
urograms 3 yrs later shov ed good 
right kidne> | 

0 

0 

05 

Pam m left flank 2 yrs 
f requeBC> and dj*suria 2 
yrs Hematuruajrs ago 

0 

0 

Good 

Caseoca\ ernous 
tuberculosis in 
lower pole 

Patient bad tuberculosis of spine, i 

which healed Indurated left j 

epididymis, prostate, and seminal' 
\esicles 

0 

0 

200 

Pus found in unne 3 yrs 
ago Hard lump in left 
epididsnus ? >rs Right 
scrotal swelling 2 wls 

0 

0 

Good 

Caseoca^ ernous 
tuberculosis 
Tubercles 10 ureter 
Caseation in epi- 
didymis 

Right epididj mectomi done at the 
same time Patient well 6 >*rs 
later 

.X 

1 ^ 

1 

204 

Frequenc) , nocturia, 
d> suna 4 > rs Hematuria 

6 wks Swelling of both 
epididymides 4 yrs , one 
broke down 

Cigar- 

ette 

0 

Fair 

Extensive caseocav- 
emous tuberculosa 
Tuberculous 
cpidid>'nutis 

Bilateral cpididjTnectomi done at 
the same time Scrotal wound 
healed slowly Patient impto\ ed 
very much in 3 mos 

0 

0 

i 

242 

Pam m left testicle 2 mos 
Pam m left flank 13 yrs 
Noctuna S >rs 

Cigar- 

ette 

0 

Good 

AdN-anced caseocav- 
emous tuberculosis 

Bilateral epidjdjTnectom> 2 wks 
before nephrectomy ! 

X 

X 

171 

Pam m left upper quadrant 
2 >rs 

Rubber 

dam 

0 

Good 

Tubercles in lower 
pole of ngbt kjdne> 
and ureter 

Bilateral epididyraectomy and j 

prostatoseminal \ esiculectomy 5 
yn later 

X 

X 


and the other possibility of bilateral invasion 
of staphylococci spontaneous healing on 
one side afterward, the condition of tubercle 
bacilluria without pus is rare except with 
active extrarenal tuberculosis. There is always 
plenty of pus with clinical tuberculosis Tu- 
bercle bacilli in the urine alone may be re- 
garded as eiddence of an incipient lesion. 
Such a lesion may heal with medical treat- 
ment. Nephrectomy would be in order only 
when the bacilluria persisted and increased 


after years of observation The mewpoint that 
renal tuberculosis is bilateral at onset and that 
it may heal spontaneously has little if any 
effect in actual practice on the treatment of 
renal tuberculosis The majority of patients 
at the time of the clinical diagnosis have a 
unilateral lesion, -which is the reason surger}' 
is so successful. Of my 300 cases, 246 were 
unilateral and 44 bilateral Ten patients had 
miliar}' tuberculosis. Furthermore no one has 
ever been able to prove that a renal lesion 
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TABLE Vin — DRTSION I UNILATERAL INVmVEMENT— Continued 
4 With extra-urogenital tuberculosis 


a W ith tavolvcajeat of lungs 



SiToptoms 

Drain- 

Fistula 

Post- 
operative 
; course 

Pathology 

Remarks 

Tubercle 

fr£ 

5 in unae 

30 

No 

woimd 

Duration 

1 Bladder 

Kidney 

i6g 

Pam m bladder 6 mos 
Frequenej , nocturia, and 
dj'suna jts Loss oi 

weight 6 mos- 

Rubber 

lube 

X 

iK mos 
fstjJl 
drain- 
ing) 

Poor 

Caseocavemous 
tuberculosis Tu- 
bercles and uiccra- | 
tion of ureter 

Pulmonary signs became worse 
after surgerj tJnnary sj-mptoms 
persisted iH nios later 

1 0 

0 

lOS 

Swelling in right side of 
scrotum 7 mos 

Rubber : 
tube 

0 

Good 

Caseocavemous tu- 
berculosis Tuber- 
cles in ureter 

Bilateral cpididjTrectomv, seminal 1 
•vesiculectomy acd^rtial 
prostatectomy s wks after 
nephrectomy. laasions 

healed p-omptlv 

X 1 

j 

X 

i 

[ 

1 

1 

Pain in right flanL 2 mos 
Freq;uenc> and noctuna 
r jT Hematuria 3 mos 
Chills and feser 2 wLs 

0 

X 

X jear 

Fair 

Earl> caseoca\er- 
noos tuberculosis 
Tubercles in ureter 

Wound broke down r mo after 
nephrectomy and fistula per- 
sisted I >T I \ urogram s yr 
j after surgery showed mild ob- 
1 strucUon. at the ureterove-icular 

1 jonctioa ard left nephroilomy 

1 was done Left kidney appeared 
i to be nownal Wo and healed 

0 1 

1 



b ith m^olvc'ncnt of bones 


46 

Dysuna and cloudy unne 
' I yT Frequency and noc- 
j tuna 9 mos 

Rubber 

tube 

j X 

I Fair 

1 

Caseocavemous 

tuberculosis 

Active lesion of spine 

X 

1 

8 

0 

151 

Backache 3 mos Hema- 
tuna, frequency, noctuna, 
and dysuria 6 mos 

i Robber 
j tube 

0 

Good 

Early caseocaver- 
nous tuberculosis 
Tubercles in ureter 

Peine bone involved TubercoJo-ts 
glands removed from neck 7 yrs 
ago 

X 

X 

2S3 ! 

Backache 6 mos Pus in 
unae 

■ 

■ 

Fair 

Caseocavemous | 

tuberculosis 

! 

Both epididymides, pmstatc, and 
seminal vesicles nodular Dorsal 

V c'tebra involv ed Patient had 
an -Ubee operation 6 iros ago 



zSo 

Frequency’, noctuna, dysuna 
3 mos Albuiiua found m 
unne 6 vvks ago 

i 

Poor 

Caseocavemous 
tuberculosis i 

Spine involved Psoas abscess ^ i 

was found at the time of neph- [ 1 

rectomy 1 

1 


c U Jth involvement of lungs and bones 


n 3 

Right renal colic x6 mos 
ago Dull right lumbar 
pain 16 mos Dy-suna 
i’ 3 yrs Hematuria and 
frequency 4. mos 

Rubber 

tube 

.X 

iO dsj-s 
(slight 
drain, 
hge) 

Fair 

Caseocav emous 
tuberculosis Case- 
ation of u-cter 

Patient was rell for 1 }r and j 

then developed bilateral ep didy- ' 
roius Patiert improved very 
! much alter 3 yTS Dicds'iyTS 
later of a stroke 1 

> X 
‘ Gjicea j 
P^2 1 

1 0 

■ 

Pam m left groin Fre- 
; quency , dysuria, and 
cloudy unne i jt Hema- 
tuna 6 mos 

1 Rubber 
tube 

i ^ 

Good 

1 Caseocavemous 
tubcrcilosis m 
lower pole 

1 ProTipt iniproi eraeot 

1 

0 i 


1x6 

Pain m bladder 6 mos Fre- ; 
quency , noctuna, and 
dy suria 6 mos Dnbbhng 

6 mos Trauma to scrotum 
4 yrs ago 

Rubber 

tube 

X 

(t 

month)! 

Died 

Poor 

1 

Caseocav emous 
tuberculosis 
ieucoplaaa of 
pelvTs Tubercles 
and caseation in 
ureter 

Bilateral ep'didymectoTiy 24 days 
following lett nephrectomy 

Patient died 5 days later of pul- 
monary embolism -M autopsy, 
the nght kidney was round to 
be normal 

X 

0 

177 

Right lot* lumbar pam 

2 yTS Frequency and 
dysuna 3 yrs Urgency 

I yt 

Rubber 

tube 

0 

Fair 

Advanced caseo- ! 

cavernous tuber- 
culosis Tubercles 
m ureter 

Supravaginal hy'sterectomy i mo 
before nephrectomy Evamina- 
tion of this specimen gave clue 
to diagnosis 01 tabe-cjlos-s 
Bladder sho'wed many ulce’^ 

0 

0 


which has once discharged pus and organisms 
into the unne has healed except by autone- 
phrectomy 

The point in diagnosis, therefore, is to differ- 
entiate between the preclinical and incipient 
forms of tuberculosis of the kidney — the treat- 
ment of which is mostly medical — and the 


clinical form — the treatment of which is 
surgical. In addition, to make the diagnosis 
complete, all associated lesions must be recog- 
nized. To paraphrase Kipling. He knows not 
renal tuberculosis who only renal tuberculosis 
knows The whole e.xtent of tuberculosis in 
the patient must be knorra. With a complete 
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TABLE 1X-— DIVISION II BILATERAL DTV'OLTCJMENT— Continued 


Case 

No 

Symptoms 

Drain- 
age of 
tround 

Pislula 

Post- 

operative 

course 

Pathologj 

Remarks 

Tubercles in urine 
from 

Duration 


Kidney 

133 

Pain m loiver back 4 1205 
Hematuna, hequencj , 
nocturia, dj*suna, and 
clQud> urine 4 mos. 

1 

X 

2 mos 
(sUlI 
drain- 
ing) 

Poor 

Tubercles m cortex 

Unne from both kidnej-s sbotced 
tuberoilosis Left kidney func- 
tion good, fev* pus cells seen m 
urme &oin lU Right kidney 
function very poor, unne from it 
loaded with pus cells Right 
nephrectomy vras done Lung 
lesion became \ ery active alter 
surgery. Patient died of tuber- 
culosis about 2 mos later 

X 

X 

14S 

Pam left kidney region 4 
dai’s Prequenc> , noc- 
turia, dysuria 5 mos 



Poor 

Tubercles in cortex 

Patient well for s yrs Returned 
because of hematuna Ulcers 
then fulgurated intenmttenHy 

7 yrs later ulcers looked like 
Hunnet’s ulcer, urine negative for 
tubennilosis. At this time, fol- 
lowing fulguration, unnarj- e-ctra- 
vasalion occurred and suprapubic 
cystotomy was done. 2 mos 
later penncphnc al»cc=s, which 
was dramed Died of urctma. 
Remaining kidnej showed caseo- 
cavemous tuberculosis, lungs 
chrome tuberculosis 

0 

0 


Pam m left flank. 6 mos 
Hematuna xH jts Noc- 
turia 6 mos 

Rubber 

tube 

X 

5 mas 
(still 
dram- 
tns) 

Poor 

Caseocavemous 
tuberculosis of left 
kidney 

Urine from both kidneys contains 
tubercle bacilli Right kidney, 
good function, left kidney, verj 
poor function Left nephrotomy 
Both epididymides noQular 5 mos 
later, patient improving 

X 

X 


diagnosis in this sense one can classify clinical 
tuberculosis of the kidney into the 5 groups as 
shown in Table I. 

The foregoing subdivision of patients is 
important in settling the argument of medical 
versus surgical treatment A spontaneous cure 
is most likely in patients in whom the lesion 
IS confined to one kidney At the same time, 
removal of tins kidney before the lesion has 
spread elsewhere might cure all of these pa- 
tients, or at least more than are cured when 
associated lesions are present This group 
(i e , patients afith localized unilateral involve- 
ment) is most favorable therefore for both 
medicine and surgery, and the answer to the 
question, “which is preferable’” should be 
found in a comparison of end-results There 
has not been time to complete my follow-up 
records As it stands, 66 patients had localized 
renal lesions (Table I) and unilateral nephrec- 
tomy was done promptly in 40. All of these 
40 patients were alive and none of them 
showed any e\ddence of tuberculosis when last 
examined Perhaps many of the 32 patients 
in the group not operated on have had their 
kidneys removed elsewhere, and it is possible 
that only a fejc of those who did not have such 
surgery, have received adequate medical care. 


It would be instructive to knorv what hap- 
pened to those who had proper medical care. 
Nevertheless we do know that in this group 
of patients who had no involvement of the 
bladder or elsewhere, nephrectomy was time- 
saxhig, safe, and entirely satisfactory. No 
flare-up or spread of tuberculosis occurred 
after nephrectomy. In comparing the dura- 
tion of sjTnptoms in the four subdixisions of 
the unilateral group, it is seen that the diag- 
nosis in those patients who had tuberculosis 
limited to one kidney, and dean bladders, was 
made no earlier than in those who also had 
active tuberculosis of the bladder or genital 
tract, phthisis or tuberculous osteomyelitis, 
alone or in some combination (Table II). 
Barety 40 per cent of patients with localized 
renal tuberculosis had had sjunptoms less than 
I year and only 3 for less than3 months, where- 
as in the 129 with vesical, genital, and other 
lesions, sjTnptomshad been present forless than 
3 months in 15 and for less than i year in 59. 
In other words, those patients in whom the 
tuberculosis was localized in one kidney seem 
to have had as much chance to develop bodil}' 
resistance and a general immunity to the in- 
fection as the others The fact that the infec- 
tion was confined to one kidney in these pa- 
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that portion of the ureter which was not re- 
moA’^ed Nine of 38 patients on whom Beer^ 
did extensNe ureteronephrectomies deA'-eloped 
sinuses in the lumbar wound and only 3 of 
the 38 had a sinus form in the rectus incision 
through which the ureter had been enucleated; 
all 3 were explainable on the basis of con- 
tamination of the wound at the time of ureter- 
ectomy. An attempt to remoA'-e the whole 
ureter is unnecessary, and the additional sur- 
gery required for it may be detrimental. 

CONCLUSIONS 

The conception that renal tuberculosis is 
bilateral at onset, that in the majority one 
side heals spontaneous^ lenAung a unilateral 
lesion and that occasionally both sides may so 
heal, should have no effect whatsoever upon 
the management of dinical renal tuberculosis. 

This conception, however, necessitates more 
than eA'er the differentiation of predinical and 
other forms of tuberculosis of the kidney — 
such as miliar^^ tuberculosis — from the dinical 
forms of the disease. 

The finding of pus and tuberde badlli in 
the urine points definitely to the clinical form 
of renal tuberculosis The diagnosis is not 
complete, however, until aU possible asso- 
dated lesions have been searched for and 
recognized 

'Ann Surg , 1936, 104 74S-7SI 


The urological examination must be predse 
with eA"er>^ precaution against spreading the 
infection. For this reason, the routine use of 
retrograde pyelography is condenmed. 

The dinical form is imilateral in oA'er 85 per 
cent of patients when first diagnosed, but in 
relatiA-ely few of these has it remained con- 
fined to the kidney. InAulA^ement of the blad- 
der is common and genital and extra-urogenital 
lesions occur frequently in association Avith 
the renal lesion. 

World-Avide experience demonstrates the 
superiority of nephrectomy in the treatment 
of unilateral tuberculosis of the kidney. \iTien 
tuberculosis is localized in the kidney and the 
patient has been properly prepared, nephrec- 
tomy is almost 100 per cent curatNe. WTien 
assodated lesions exist in the bladder, seminal 
tract or elsewhere, nephrectomy is still from 
60 to 70 per cent curatiA'e. 

Nephrectomy is rarely an emergencj- pro- 
cedure and should be performed onlj' after a 
complete study and careful preparation 

An attempt should be made to perform a 
dean extracapsular enudeation by the extra- 
peritoneal lumbar route during which the 
kidney should be squeezed and manipulated 
as little as possible. Clamping of the pedide 
should be the first objectiA-e As much of the 
ureter as is accessible should be remoA'ed but 
a complete ureterectomy is unnecessary. 
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bents ma> indicate even a greater immunitj emergency procedure Tie questioa of ore- 
Furtherraore, comparison of the condition of operative preparation, ifscharacteranddun 
the kidnejs which have been removed shows tion should be considered separately for ead 
that the lesions m the kidnej s of the patients patient and should be answered Bccordios to 
with locahaed tuberculosis are as a rule as far his phj sical and economic situation Sara 
advanced as those in the bdne>s of patients tonal treatment is bc}ond the reach of some 
with generalized tuberculosis unnecessary for others In ary event, if 

The point I wish to emphasize, one often adopted, thepatientshould understand thatit 
mentioned by urohgiits hut DeveaafSaeotly is pte operative Any patient wth acute 
recognizedgcnerally, IS that theremovalof 3 symptoms, particularly jever, should have 
Lidney m which tuberculosis is primary (le preparation b> rest, /risha!r,andovef /fed. 
there is no active tuberculosis elsewhere^ be even if only for lo days or 3 Heels, ind those 
fore the infection has spread to the bladder js patients n the group with pnmaiy tuber 
almost loo per cent curative, whereas its ctilosis limited to one kidney are no etcep 
removal after the bladder has become rnvolvcvl tion It is a mistake, however, to att*mpta 
IS little more than do per cent curative I am cure of these patients by medical means just 
speaking of thnical luberculoais, the diagnosi> becau«e the tuberculosis is limited The nsk 
of which is based on the finding of pus and of causing nuliaiy tuberculosis at tie tune o! 
tubercle bacilli in the unne and in which the opc-ration is no greater in this group thaa in 
pathologist will usually find a caseocavemous the others if the patient is prepared and lie 
lesion ' The importance of not confusing this operationis not performed until after the vei> 
condition with predinical tuberculosis of the acute symptoms have subsided 
kidney with which an active tuberculosis else The risk that the remaining kidney will be 
where is usually associated, is obvnous come tuberculous after nephrectomy is aho 

TV superiority of surgery in the treatment smaJ) IVildbolz, in on etpenence mth over 
of chnical renal tuberculosis is found m the 6oo nephrectomies, found the inadence tote 
published records for the past 30 years of less than i in 100 only 5 developing inlcctwii 
dimes throughout the world For example, m the second kidney later This rather milh 
Hry ntschak’ of Vienna reported recently that fies the idea that renal tuberculosis is bilate'il 
60 per cent of all hi& patients were well and at onset In a group of 17 patients (Table I, 
free ef tuberculosis loyears after nephrectomy, Division I, subdivision a subgroup c) v ith in 
whereas only 54 per cent of those not operated volvement of the bladder so ertensiveasto 
o" wee olive ta years later and every one 0/ impair the function of the remaining ki<iRTi, 
them was still suffering severdy with tuber subsequent etammation of the kidney at the 
culosis This year Gile’ analyzed the known time of nephrostomy m u and at autopsy in 2 
results in 84 of 93 nephrectomies in Sqmer’s showed no tuberculobis The incidence of a 
clicvvc, New York fthere was no follow up persistent sinus after nephrectomy however, 
record m 9) Fifty two of the 84 patients (yr rcmaios high ^ sinus persisted longer than 
of whom had eitra urinary tuberculosis) are a mouths m 56 of py patients in whom a driun 
living and free of tuberculosis Such statistics was inserted and a sinus dev eloped in 4 01 60 
could be multiplied indefinitely m whom closure was done vithout drainage 

The surgical nsk of cephrectomv for renal (Table ID As a rule an evtracap»ular eou 
tuberculosis is small, in my senes there were deation of the kidney was attempted ana 
4 deaths from operation w rSr nephrectomies asuailf when the capsule bad been adnereium 


I from embolism r from shock, and 2 from 
uremia, of the latter, i patient bad polycystic 
kidneys and the other had bilateral tuber- 
culosis Nephrectomy is rarely, if ever an 


pas had been spilled into the wound, a dram 
was inserted ITie few cases 0! formation of a 
sinus after tight closure therefore cannot be 
used 1 an argiment in US favor It is m) 
impression that a sinus usually per'isls nr 
forms because of tuberculosis of penienaj 
tissues and rartly because of tuberculosis o' 
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increased in acute pancreatitis. The increase 
in diastase is frequently demonstrable within 
6 to 8 hours after onset of the acute disease 
and diminishes or disappears after 2 or 3 days; 
the augmentation of the serum lipase is pro- 
duced only 2 or 3 days after onset but con- 
tinues for quite some time, i to 4 weeks, at an 
abnormal level. These tests constitute valu- 
able corroborative aids when facilities for 
their performance are available. 

Sex. and age. Of the 30 cases observed by 
us, 14 occurred in men and 16 in women. The 
average age of the patients was 40 7 years, 

I being in the second, 4 in the third, 7 in the 
fourth, 7 in the fifth, 9 in the sixth, i in the 
seventh and i in the eighth decades 

Prevmis history. Twenty-two gave a his- 
tory of gall-bladder disease varjdng in length 
from 3 months to 20 j^ears nith an average 
duration of 3 years and 5 months, 14 gave a 
history of prewous colics and 8 of colic im- 
mediately preceding onset of pancreatitis. 
Two had had cholec}'stostomies rvith removal 
of stones, one 6 years and one 8 months, and 

3 had had drainage for acute pancreatitis, one 

4 years, one 4 months, and one 8 months be- 
fore present illness. 

Duradoii of symptoms referable to pancreatic 
involvement. These had existed in r for i, in 

5 for 2, in 8 for 3, in 3 for 4, in 4 for 5, in 5 for 7, 
in I for 6, in i for 10, in i for 14 and in i for 16 
days In 18 the sj-mptoms developed in from 
I to 4 weeks following gall-bladder colic, in 14 
the initial pain represented the only colic 

Pain The pain was noted as severe, ac- 
companied with nausea and vomiting in 21, 
being of the hjqieracute type in 9; in the re- 
maining 9 while the onset was similar it was 
of milder degree The pain was located in the 
epigastrium and right hypochondrium in 14, 
in the left hj^podiondrium in 5, and ex- 
tended across both upper quadrants in ii. 
Cyanosis was noted in 2 and jaundice in 3 
No patient was seen in profound shock, doubt- 
less due to the period of time elapsing between 
onset of illness and period of observation 
The pulse in 9 was below 100 and in 21 ranged 
from 100 to 140 The temperatures varied 
from 99 to 104 degrees The leucocyte count 
in 9 was below 10,000 and in 21 ranged from 
10,000 to 44,200. 


Urine The urine in all showed the presence 
of albumen; none showed the presence of 
sugar. Bile was present in 8, casts in 6, blood 
in 10, and pus in 13 

Mass In 17 no mass was detected, while 
in the 13 remaining an enlargement was dis- 
tinctly palpable, being located in the right 
upper quadrant in 7, in the left upper quad- 
rant in 2, and in 4 it lay transversely across 
the epigastrium. 

Pre-operative diagnosis The diagnosis in 
14 was acute cholecystitis, in 12 acute pan- 
creatitis, in 2 acute appendicitis, in r intes- 
tinal obstruction, and in one “acute ab- 
domen ” 

Morbid anatomy. Free fluid was found in 
the greater peritoneal ca\ity in 8, being bile- 
tinged in 3; hemorrhagic fluid exudate was 
present in tie lesser peritoneal camty in 15, 
vaiydng in amount from a few to 2,600 cubic 
centimeters. Demonstrable fat necrosis ex- 
isted in 15. Recognizable disease was present 
in the gall bladder in 24, calculi in the gall 
bladder in 18 and in the common duct in 2 
The gross lesions of the pancreas presented 
as acute edema in 9, as acute necrosis in 10, 
as hemorrhagic pancreatitis in 9, and as pan- 
creatic abscess in 2, there being a wide variety 
of findings apparently depending upon the 
stages at which the patients came to opera- 
tion In the cases of acute pancreatic edema 
the swelling of the organ increased its size to 
two or three times the normal, the consist- 
encies varying from soft to almost stony hard- 
ness. Edema, differing in degree, was noted 
in the omental, mesenteric, and adjacent 
retroperitoneal tissues, in one instance ex- 
tending throughout the mesentery of the as- 
cending and transverse colon; the edema in 
the tissues about the common duct in some 
of the cases produced marked distortion of 
anatomical relations. 

The primary lesion in pancreatic necrosis 
starts in the lobule and maj"- be limited to one 
part of the organ or may involve a consider- 
able portion of it. Sloughs containing de- 
vitalized pancreatic tissue may be removed at 
operation or may be extruded later from the 
drainage tract In the cases of hemorrhage 
pancreatitis the extent of the hemorrhage de- 
pends upon the size and number of vessels 
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I Js an eTpenenceembraang approximately metaplasia of the duct epithelium with re 
2,0TO operations on the faibary tract, the soltant obstruction and located dilatation of 
wTiter has encowtered 30 cases of acute the terminal ductules is a not uncommon find 
pancreatitis The term "acute pan mg m the pancreas and adrances this as i 
creatitis as here emplojed cos ers four dimcai further explanation of the cause cl acute pan 
pictures— acute pancreatic edema, acule pan creatms In the histological etamirution ol 

creatic necrosis, scute hemorrhagic pancreati the pancreases of 1^0 unsdected cases re 
tis, and pancreatic abisCess whicharcnolscp moved from indisnduala dying from s'anous 
arateclirucalcntitiesbut are believed to repre causes other than disease of the pancreas 

sent differenlstagesof thesamepmeess It is metaplasia of the fwncfeatiir duct epithelium 
'north> ofnotethattheentiremodeminierpre was found in 38 or j86 per cent Localized 
tationof diseases of the pancreas IS based upon dilatation of the terminal ductules was also 
the fact that pancreatic Icdionsare looked upon found in the 2S cases and in rr additiooal 
asmoreorlesssecondarj affairs, fheideabeing cases ib which the cause of the obstructioa 
that the pnmaty cause outside the pancreas could not be discovered in the section of the 
should be sought first m making the diiagnosis pancreas available for study The result of 
The rapid destruction of pancreatic tissue is rupture of the acim depmdent upon suchob 
due to the activation of trypsinogen within siruciion will depend upon the acbou of the 
the gland itself, normally this is done b> the trypsin on the vessels wili which it comes w 
enterokmase in the duodenum The com contact, and will vary from resolving lesions 
monly accepted explanation for the activation produang scar formation to some variety of 
of the trypsinogen witkn the pancreas is that dmical acute pancreatitis 
a retrograde infection has taken place from There are no pathognomonic clinical symp 
the passage of infected bile or of duodenal con toms the most important of which is paia 

tents through the ducts of \\ irsiung and San which, vnth nausea vomiting and collapa® 

tonni, and further minute hemorrhages and wiU vary with the acuteness of the pancreatic 
bacterial toxins resulting from a pancreatic disturbance and the resistance of the patient 
lymphangitis may be activating agents Bih Prevaous history of gall bladder disease, pain 
ary tract infection constitutes by far the most radiating from the nght eoatal maigin across 
frequently found ‘ primary disease found m the upper abdomen, tenderness following the 
aU. forms of pancreatitis In 2 of our cases the course of the pancreas pain and teudernesa 
acute pancreatitis was assoaated with a pene to the left of Uie upper imdiine and the de 
Irating ulcer of the duodenum the infiamma tecuon of a mass m the pancreatic area, are 
tion in the pancreas could well have been an beacon bghts when ehated The phenomenoa 
extension through contiguous tissue VSefaave of general intoxicatioii, like the secondap' 
repeatedly observed that a more or local i^mptoms proceecbng from the hver and ihe 
ized Tronic pancreatitis due to peaetratmg Udneys (icterus urobihnuna and hem 
duodenal ulcer readily affords a pathological tuna) does not have a diagnostic value ei£h*r 
basis for the provocation of an acute process large or direct but these secondary syroptoms 
Inflammatory obstruction of the pancreatic ate of supreme importance m the matter 01 
duct system occurs with rupture of some of the prognosis The liberation of the ferments m 
ductules and consequent actnsUon of ttyp the pancreatic parenchyma Jead^ m an m 

smoEcn into try^psin Rich has shown that crease m the amount of diastase in bioocl ana 

^ I w fii imti-m-ffr unrtc, the uHoe nonnally contains 10 to 20 

vr^^ - f. umtsof diastase and the serum value remains 

coimnonly at about 170. both being greatf' 

ofSurKeoi)s,Cbicaso OctoWTJ; 19 wr •' 
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increased in acute pancreatitis. The increase 
in diastase is frequently demonstrable within 
6 to 8 hours after onset of the acute disease 
and diminishes or disappears after 2 or 3 days; 
the augmentation of the serum lipase is pro- 
duced only 2 or 3 days after onset but con- 
tinues for quite some time, i to 4 weeks, at an 
abnormal level. These tests constitute valu- 
able corroborative aids when facilities for 
their performance are available. 

Sex and age Of the 30 cases observed by 
us, 14 occurred in men and 16 in women. The 
average age of the patients was 40.7 years, 

I being in the second, 4 in the third, 7 in the 
fourth, 7 in the fifth, 9 in the sixth, i in the 
seventh and i in the eighth decades. 

Previous history. Twenty-two gave a his- 
tory of gall-bladder disease varjdng in length 
from 3 months to 20 years with an average 
duration of 3 years and 5 months; 14 gave a 
histor}'- of prewus colics and 8 of colic im- 
mediately preceding onset of pancreatitis. 
Two had had cholecystostomies with removal 
of stones, one 6 years and one 8 months, and 

3 had had drainage for acute pancreatitis, one 

4 years, one 4 months, and one 8 months be- 
fore present illness 

Duration of symptoms referable to pancreatic 
involvement. These had existed in i for i, in 

5 for 2, in 8 for 3, in 3 for 4, in 4 for 5, in 5 for 7, 
in I for 6, in i for 10, in i for 14 and in i for 16 
days In 18 the symptoms developed in from 
I to 4 weeks following gall-bladder colic, in 14 
the imtial pain represented the only colic 

Pain. The pain W'as noted as severe, ac- 
companied with nausea and vomiting in 21, 
being of the hyperacute tj-pe in g; in the re- 
maining 9 w'hile the onset was similar it was 
of milder degree. The pain was located in the 
epigastrium and right hypochondrium in 14, 
m the left hj'pochondrium in 5, and e.v- 
tended across both upper quadrants in 11. 
Cyanosis was noted in 2 and jaundice in 3 
No patient was seen in profound shock, doubt- 
less due to the period of time elapsing between 
onset of illness and period of observation. 
The pulse in g was below 100 and in 21 ranged 
from 100 to 140 The temperatures varied 
from 99 to 104 degrees. The leucoc3d:e count 
in 9 was below 10,000 and in 21 ranged from 
10,000 to 44,200. 


Urine. The urine in all showed the presence 
of albumen; none showed the presence of 
sugar. Bile was present in 8, casts in 6, blood 
in 10, and pus in 13. 

Mass. In 17 no mass was detected, while 
in the 13 remaining an enlargement was dis- 
tinctly palpable, being located in the right 
upper quadrant in 7, in the left upper quad- 
rant in 2, and in 4 it lay transversely across 
the epigastrium. 

Pre-operative diagnosis. The diagnosis in 
14 was acute cholecystitis, in 12 acute pan- 
creatitis, in 2 acute appendicitis, in r intes- 
tinal obstruction, and m one “acute ab- 
domen ” 

Morbid anatomy Free fluid was found in 
the greater peritoneal camty in 8, being bile- 
tinged in 3; hemorrhagic fluid exudate was 
present in the lesser peritoneal carntj’ in r5, 
varjnng in amount from a few to 2,600 cubic 
centimeters Demonstrable fat necrosis ex- 
isted in 15. Recognizable disease was present 
in the gall bladder in 24, calculi in the gaU 
bladder in 18 and in the common duct in 2. 
The gross lesions of the pancreas presented 
as acute edema in 9, as acute necrosis in 10, 
as hemorrhagic pancreatitis in 9, and as pan- 
creatic abscess in 2, there being a wide rariety 
of findings apparently depending upon the 
stages at which the patients came to opera- 
tion. In the cases of acute pancreatic edema 
the swelling of the organ increased its size to 
two or three times the normal, the consist- 
encies varjnng from soft to almost stony hard- 
ness. Edema, differing in degree, was noted 
in the omental, mesenteric, and adjacent 
retroperitoneal tissues, in one instance e.x- 
tending throughout the mesenterj' of the as- 
cending and transverse colon; the edema in 
the tissues about the common duct in some 
of the cases produced marked distortion of 
anatomical relations. 

The primary lesion in pancreatic necrosis 
starts in the lobule and may be limited to one 
part of the organ or may involve a consider- 
able portion of it. Sloughs containing de- 
\ntalized pancreatic tissue maj' be removed at 
operation or may be extruded later from the 
drainage tract. In the cases of hemorrhagic 
pancreatitis the extent of the hemorrhage de- 
pends upon the size and number of vessels 



350 SURGERY G\NEC0IX>Gy AND OBSTETRICS 


eroded, it may be limited to comparati-vely 
small areas or ma> be extensive as esxen^hfied 
in 2 of our cases In one tbe entire pancr^ 
was embedded m a large dot, in the other the 
hemorrhagic extravasation involved the lesser 
peritoneal cavity, the retropentoneal tissues, 
the mesentery of both tcans\erse and ascend 
ing portions of the colon as far as the cecum, 
spreading out laterally from the latter as far 
as the tnidhne mternallj and as far as the re 
fletion of the posterior parietal pentoneum 
etternaify It seems to me that the term acute 
hemorrhagic pancreatitis should be discarded, 
if one wishes to emphasize the dimcal feature 
of bleeding, the term acute pancreatic ne 
crosis with hemorrhage more accurately dc 
senbes the underlying pathology 0/ ibe s 
abscesses, x was located in the pancreatic 
tissue, the mass projecting mto the lesser 
peritoneal cavity and when opened yielded d 
ounces of pus showing a pure culture of colon 
faaallus, the other originating m pancreatic 
tissue involved as well the (csser cavity 
Openuons invoWio" psucrt&s— 

Gauze tampoosCe widi rubber tube (Penrt>$«) ij 

MdiCioad) operation «n bJe traet 
ChalecyeMztamy tj 

Cfadleeystectoin}' i 

Dramas^ Itmt penteseal cavitv abcie j 

Dmnage Utsee eaney « i:b >riierlrc>^cost<Mi} sod 
cbolraoehosiotny i 

Pvacuatkoo of absrete «'ich cholecystojtomy s 

Opetatioas not involving paflcreas— 

Cbokciitostomy tUiae j 

Cholcoysceccomy and duodniochoMomy alooe a 

Choiec)»tduod«nostotny alone j 

Duodetioiejuaostomy awns i 

In our earlier experience from 1917 to 


and the gastrohepatjc omentum covenag 
common duct was greatly thickened and 
edematous A cholecystostomy alone was 
done and some weeks later, after subsidence 
of the jaundice and sepsis, the abdomen Tta> 
reopened, a single non faceted stone being 
removed from the terminal portion of the 
conunori duct Following this the patient te 
xnained symptom free for 8 months when she 
developed an acute pancreatitis, the pan 
creatic mass being palpable through a thick 
abdominal wall At operation the or^n pre 
sented an acute sweihng being three to four 
times Its normal size while the parapaoCTcatic 
tissues showed a greenish hued edema After 
the gall bladder and duodenum were freed of 
adhesions an anastomosis was made betwzM 
them and the patient recovered 
The duodenojejunostomy was done in a pa 
tient years of age who came to us with a 
history of repeated colics, the last or present 
orteof which was severe and accompanied by 
fever and jaundice Operation rev eaied a ho|e 
duodenum due to obstruction at the duodeno 
jejuna) junction, the prcbence of a perforahug 
duodenal ulcer mto the head of the panews, 
pancreatic enlargement, and fat necrosis The 
duodenum was opened through the traos 
verse mesocolon and cleansed of an accuau« 
tioD of seeda beans, corn, and 3 one cent 
pieces, after which it was anastomosed with 
the jejunum followed by recovery of patient 
^e obstruction at the duodenojejunal June 
tion was evidently congenital m ongm, the 
mother stating that the three coins had been 


193s, an effort was made in 6 cases to mtro 
duce the drainage inatcnal directly into pan 
creatic tissue, m 2 instances going as far as to 
masc hemorrhagic areas for this purpose but 

1 of these patients died, an outcome wJiidj 
m the light of our present day belief may be 
regarded as fortuitous The drainage of the 
lesser pentoneal canty alonem 5 patients was 
employed for the evacuation of rather large 
hemorrhagic exudates xn one amounting to 

2 600 cubic centimeters The cholecjstduo 
denoslomy was employed in a patient who 
first came under observation with marked 
jaundice and profound sepsis, at operstioa no 
kones were found in gall bladder pancreatic 
enlargement and fat necrosis were present 


swallowed at the age of 6 > ears 

Vorlaltlv There were in the senes, 9 
deaths a mortality of 30 per cent Fiveoc 
curred in the acute pancrealic necrosis ana 4 
in the acute hemorrhagic pancreatic groufK 
with none in the acute pancreatic edema and 
pancreatic abscess groups Three of the acute 
necrosis cases had pancreatic drainage alone, 
and patients died on the eighth, tmrtv 
eighth and one hundred and eleventh post 
operative days, autopsy in the s 
showed extensive retropentoneal necrosis ana 
suppuration Of the 2 remaining acute ne 
crosis cases i patient had pancreatic drainage 
and cholecystostomy and died on the thiiu 
day and r had cholecystectomy and choie- 



ABELL: ACUTE PANCREATITIS 


3SI 


dochostomy alone, the diagnosis of the pan- 
creatic lesion at time of operation being 
edema, and death occurred on the ninth 
postoperative day, autopsy shoudng extensive 
pancreatic necrosis Of the acute hemorrhagic 
pancreatitis group, i had cholec3*stostom3'’ 
with evacuation of hemorrhagic fluid from 
and drainage of the lesser peritoneal carnty, 
death following 4 hours after operation. Two, 

I with cholecystostomy alone and i with 
cholecystectomy and cholecdochostom}'’, pre- 
sented marked enlargement of tlie pancreas at 
time of operation thought by me to be edema, 

I died on the sixth and i on the ninth day 
after operation, the autops}- showing hemor- 
rhagic pancreatitis in both The fourth pa- 
tient in this group presented an extensive 
hemorrhagic pancreatitis, the lesser peritoneal 
cavity being distended with hemorrhagic 
exudate and blood dots and the gall bladder 
and common duct buried from mew in dense 
adhesions. Evacuation and drainage of the 
lesser cavity were done without drainage of 
the biliaty tract Convalescence was stormy 
but finally reached a stage at which patient 
was able to be up, when on the fortj^-eighth 
postoperative day there was a recurrence 
of pain, free hemorrhage from the drainage 
tract, hematemesis, and melena, with death 
on the fifty-fourth postoperative day. 

Acute pancreatitis until within recent 5'ear5 
has been universall}^ regarded as an indication 
for immediate operation, the accepted indica- 
tions being to relieve tension, to stop hemor- 
rhage, to prevent leakage, and to afford 
drainage In the belief that operative pro- 
cedure will neither lessen nor control the 
formation of t^>psin nor prevent its further 
destructive action in the pancreas, there are 
many at the present time who contend that 
operation is best deferred until the acute pan- 
creatic s>-mptoms subside The claim is made 
that bj' so doing opportunity is given for 
localization of the pancreatic disturbance 
while earty operation tends to break doum 
protective barriers and to increase the dangers 
of necrosis and hemorrhage from trauma to 
the diseased organ MTiile in the series here- 
with reported there has been no delay in op- 
erating upon patients after admission to the 
hospital other than that occasioned bj' res- 


toration of fluid balance and rehabilitation by 
transfusions, an analysis of it finds much to 
support the advocates of dela5'ed operation 
We have not hesitated to employ glucose 
solution intravenously although theoretically 
contra-indicated by the elevation of the blood 
sugar thus increasing the flow of pancreatic 
enzjunes. The rapid depletion of liver gty- 
cogen dependent upon the absence of food 
and the presence of vomiting, together with 
the frequenc}^ of liver damage shown at post- 
mortem, would indicate its use, the objection 
to which can be obmated by the simultaneous 
administration of insulin. There were no 
deaths in the 2 cases of abscess and 9 of acute 
edema, but it is to be noted that in 3 cases 
classified at operation as acute edema in 
which the surgical procedure was limited to 
the correction of the associated pathological 
condition in the bile tract, death followed on 
the sixth, eighth, and ninth postoperative 
days, autopsy showing in each acute pan- 
creatic necrosis. The interpretation of the 
pancreatic pathologj' maj" have been errone- 
ous; the operative trauma maj- have activated 
the pancreatic disease or what is more prob- 
ably correct, the pancreatic edema was but 
the primaty state of the necrosis. It has been 
stated that edema of the pancreas does not 
necessarily make the transition to necrosis 
and hemorrhage, an observation borne out b)^ 
the 9 recoveries in this group; it has been 
further stated that edema mav' very well be 
looked upon as an independent maladj' with 
good prognosis for the most part and with 
indications for operation decidedly different 
from those of necrosis, hemorrhage, and ab- 
scess That the indicated operative pro- 
cedures are different most surgeons will agree, 
but there will be found wide dissent upon the 
hypothesis that edema is a separate entity. 
The performance of the operations with rela- 
tion to the onset of sjmiptoms relating to the 
pancreas was as follows: 6 on the second day 
with 4 recoveries and 2 deaths; S on the third 
day with 3 recoveries and 5 deaths; 3 on the 
fourth day with 2 recoveries and i death; 4 
on the fifth day^ with 3 recoveries and i death; 
in the remaining 9 done from the sixth to the 
sixteenth day there were no deaths The entire 
mortality followed operations done from the 
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second to the filth da> , 7 of the 9 ensuing from 
Chose done on the second and third day, wiute 
no fatality was noted m operations after the 
sitth daj These results apparently indicate 
the comparative safety of the delayed opera 
tion, but I cannot escape the conviction that 
some of the recoveries would have been con 
verted into fatalities by delay The operative 
record ot one such recovery wid indicate the 
pathological basis for such belief 

\Vhen the pentoneum is opened fade tinged fluid 
escapes \’isiblc omental and mesenteric tat shous 
the presence of inoUiple areas of fat necrosis Gaff 
bladder lightly distended and covered by adherent 
omentum and colon Gaslrohepatic omentum shons 
the presence of gangrenous areas and upon perfora 
tion a quantify of hemorrhage fluid escapes from the 
lesser cavitj Penrose drain is placed doun to and 
above the head of the pancreas Gastrocolic omen 
turn IS opened and Penrose dram placed ^ong loner 
border of pancreas Ezamisation of the mesocolon 
at the hepatic fleture shons that the pancreatic 
fluids have caused a rather extensive retroperitoneal 
necrosis this spreads laterally from the mesocolon 
reaching the lateral abdominal trail to the outer side 
asdexreoding nefl toward the vertebral column on 
the inner side Penrose drains ere placed in (be sUt 
mesocolon and in the gutter between the ascending 
colon and tbeabdominal nail Call bladder isopened 
stones evacuated and drainage made mtb rubber 
tube alt drains being brought out middle third of m 
osion 

The penod of time elapsing between opera 
fion and death was 4 hours la i $ days la t 
6 days m r, 8 days m r, q days in 2, yS days 
m 1, 54 in 1 and iii m j In the 3 patients 
bving longer than 9 day s 'pancreatic asthenia 
was noted charactenzed by w eakness, nausea 
and anorexia, death occurring in one with 
recurrence of bleeding from the drainage and 
gastro intestinal tracts indicating a further 
diffusion of trypsin, and m the 2 remaining 
from exhaustion, autopsy showing extensive 
pancreatic and rettopcnloneal destruction 
With the exception of the i patient dying of 
shock all died of tryptic digestion of (he pan 
creas As this process is a chemical and not 
an inSammatory one the proponents of the 
delayed operation befieve that the use of gauze 
tamponade and drainage does not favorably 
influence the reparative process m pancreas 
In 8 of our 9 cases this assumption is borne 
out Three patients suffered recurrent attad>.s 
of acute pancreatitis at 4 months, 8 months 


and 4 years, respeettv ely , m all 3 of which gall 
stones were removed and the gall bUddu 
drained at the first operation Assuming the 
correctness of the belief that biLary tract dis 
ease is the predominant etiologial factor, 
this expenence would indicate the advnabiht} 
of choiecjslectornj m patients recovenng 
from attacks of acute pancreatitis as a proph) 
lactic measure against recurrence Since such 
a proadurc can rarely be safely done la the 
presence of an acute attack, it becomes an 
added argument for the deferred operation 
The observation of areas of fat necrosis m 
interval operations upon patients gmoghis 
tones of severe biliary tract disease is not 
such an uncommon one and afford> conclusive 
proof of spontaneous recovery from acute pan 
creatitis 

The difficulty in making a correct pre 
operaiiv e diagnosis adds no little to one s per 
pJexity in deoding for or against deferred 
operation and m evaluating the results of the 
proponents of the latter The gravity of the 
lesion IS such that deaths will of necessitv 
follow both plans of treatment If one elects 
the deferred plan, unless he is willing to make 
e^loratory operations in doubtful cases or 
is possessed of unusual diagnostic acumen 
the mortality will be but increased by lugb 
obstructions ulcer perforations, and gan 
grenotis cholecystitis The correct pre-opera 
tive diagnosis was made in but i2, or 40 per 
cent of our senes, the error in 14, or 47 per 
cent lay m thinlung the lesion to be acute 
cholecystitis It would be of interest to know 
m how many instances of acute surgical con 
dittons of the abdomen a diagnosis of acute 
pancreatitis had been made and at operation 
pancreatitis was not found, unfortunately no 
such data are at hand 

CQVCLtrSMVS 

t Acute pancreatitis compnses 3 chniml 
groups which are but different stages of the 
same process, acute pancreatic edema, acute 
pancreatic necrosis, and pancreatic abscess 

2 The deferred operation offers definite ao 
vantages m selected cases a correct diagnosis 

essential to Its employment 

3 Patients presenting jaundice and witti 
{Kilpable masses due to distention of the lesser 
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peritoneal cavity, vritR manifest enlargement 
of the gall bladder, or ndth evidence of spread- 
ing peritonitis, are best treated by early op- 
eration. 

4 Operative attack on the pancreatic tissue 
is not justified; drams, gauze, or Penrose 
drain should be placed dornr to, but not in, 
pancreatic tissue 

5. The utmost gentleness should be exer- 
cised in handling the pancreas and para- 


pancreatic tissue; pressure from retractors is 
to be studiously avoided. 

6. Bile-tract disease, the predominant etio- 
logical factor in the light of present knowl- 
edge, should receive such surgical attention 
as time of operation and the local pathological 
condition permits If early operation is done, 
drainage at least should be instituted. In de- 
layed operations a complete toilet of the bile 
tract is desirable 


THE PRESENT STATUS OF THE OPERATIVE TREATMENT 

OF FRACTURES 

WILLIAM O’NEILL SHERMAN, M.D , F.A C S , Pittsburgh, PennsjU-ania 


T he pioneers of the operative treat- 
ment of acute fractures as practiced 
today are Lambotte of Antwerp and 
Sir Arbuthnot Lane of London. To 
these courageous surgeons, who have made 
such substantial contributions to the surgical 
armamentarium and technique, we owe a 
great debt of gratitude 

A recent visitor to our clinic from Australia, 
who had spent 18 months visiting the various 
clinics of Great Britain, Europe, and the 
United States, asserted he was very much 
confused and in great doubt as to what pro- 
cedures or practices were best because of the 
many and divergent methods employed, as 
weU as the claims made for each of them 
The introduction of x-ray films as evidence 
in Court, with interpretations by the laity, 
now constitutes a legal threat to force a more 
accurate anatomical replacement of fractured 
bones The patient is frequentlj^ under the 
impression that the "Doctor has set the frac- 
ture’’ only to realize, months or years later, 
that it had not been reduced It is, therefore, 
adidsable to show the x-ray films to the 
patient and to explain the conditions, indica- 
tions, etc , if operative procedure is necessary. 
When the patient is confronted with the fact 

Tnicture oration, presented before the Clinical Congress o£ the 
•tmencan College of Surgeons, Chicago, October 35-39, 1937 


that he is likely to go through life with a limp, 
loss of function, or similar disability, he will 
readily consent to submit to a reasonable and 
safe recommendation. A surgeon would not 
permit a fracture to remain uncorrected either 
in Mmself or members of his family. WTiy 
should not the same consideration be e-xtended 
to his patients^ 

For the past 30 years severe criticism has 
been leveled at those who have used steel 
bone plates, screws, nails, etc Many of the 
leading critics in personal interviews have 
admitted to me that they never had had any 
experience whatsoever with steel plates, 
screws, or nails in the treatment of acute 
fractures and that their opinion was based 
entirely on the poor end-results which they 
have seen in cases in which the operation was 
imperfectly or poorly done In the medical 
schools certain of the professors, when dis- 
cussing the operative treatment of fractures, 
stated, “We merely mention steel plates, 
screws, and naUs in order to condemn or 
deciy' their use.” 

In July, 1929, the author attended a meet- 
ing of British and American bone and joint 
surgeons in London. One morning of the 
program was devoted to the discussion of the 
treatment of intracapsular fractures of the 
hip joint Royal MTiitman made a valiant 



SURGERSr, GYNECOLOGY AND OBSTETRICS 


stand for the anatomical reduction and physio 
logical treatment b> the abduction meAod, 
plaster, and rest A group of 14 cases was 
presented in which the Thomas splmt had 
been used and was advocated as the method 
of treatment with traction and jmmobiliza 
tion There was a questionable reduction 10 
all of the cases and the end functional results 
were anjthing but satisfactorj There was 
no criticism made, however of the use of the 
Thomas splint Philip Wilson made a bncf 
preliminary verbal report of 23 cases in 
which patients had been treated by the opera 
tive method by Smith Petersen Mere men 
tion of the operative treatment was severely 
condemned notwithstanding the fact that 
tho&e making the condemnation had htlle or 
no knowledge of the operative technique 
Sfuch credit is due Smith Petersen for ius 
contribution to this subject The technique 
now has been refined so that with the assist 
ance of the k ray as a guide, onlj an mcjsion 
over the trochanter is necessary to insert 
steel fixation in the form of nail> or screws 
The results reported by Smith Petersen, 
Watson Jones Sven Johansson, Brewster, 
Moore and Cubbins and his group, are very 
encouraging and while U is too early to 
evaluate the end functional results there is 
ample justification for this technique at the 
present time in the hands 0/ those tmmed 
and competent 

The high mortalitj and large percentage of 
non unions as a result of the abduction 
method make it imperative that something 
be done to shorten the convalescent period 
and improve end functional results hence it 
1$ obvious that such operations should be 
done onlj by those exceptionally well tra.uied 
and equipped 

It IS certamlj desirable to make these 
patients ambulatory in from 5 days to a 
weeks as against the patient remammg m a 
“colFui of plaster of pans ’ for a penod 3 to 
5 months 

Since the lYorld W ar there has been mass 
production of bone and joint spcaafists, 
many of whom hek general surgical traimog 
A surgeon who requires 3 hours to do an 
operation that should be done in 45 mmutes 
should not attempt it 


vanauium steel bove putes axd 
SCREWS 

In 1909, following Sic Arbuthnot lane’s 
advocaiy in America of the use 0/ steel pJaJfs 
and screws, the author adopted this fediiuqve 
when operation was indicated and in 191 
he reported 72 operative cases It wassewe 
found that the screws were too soft and tie 
plates too hard, with the result that the 
screws pulled out and the plates broke Tk> 
led to the redesigning and patenting of 
vanadmmplates and screws in 1911, with the 
Jdca of securing plates having maiunum 
strength with a minimum amount of foreign 
material If the plates and screws are made 
according to speetdeattons they will not 
break, but quantity producfion during the 
World War resulted in the market bneg 
flooded mth plates ond screm wbeh hid 
never been inspected either from a physical 
or metallurgical standpoint The havoc pro- 
duced by the breaking of these plates and bj 
the pulling out of tnese screws, brought t 
storm of protest to the American College of 
Surgeons from surgeons throughout the ceas 
try The author presented his patents to we 
College and the Frarture Committee tool up 
the matter with the United States Bureau of 
Standards After a thorough joint investsga 
tion, they adopted and approved as standard 
the same designs of the plates and screws » 
advocated in 1909, as well as the metallurgical 

speafications as set forth m the patent 

The undesirahilityof beef bone, iioiy.fro'd 
silver, and metals containing copper, chro 
mium and nickel after the great cioims made 
for them, is a matter of common knowledge 

“Cat and dog ' exponraeaters have stren 
uously objected to the use of steel in the 
fixation of fractures quite unmindful of the 
(act that as a result of the high etplosive* 
used m the \\ orld \\ ar, millions of jndiviauab 
carty tran and steel about m their bodies 
without localizing or irritating symptoms 
There are also many thousands of indmduals 
who have been operated upon during the past 
30 to 40 years in whom the plates have 
remained tn sitit without deietenous 
l\ e take strong cveeptron to the teaching that 
plates and screws should be removed unle^ 
there are specific indications for their removal 
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If the proper technique is followed in applying 
plates, 95 per cent remain permanently in 
simple fractures without any necessity for 
removal, whereas 48 per cent are removed in 
compound fractures. The results of animal 
experiments in which steel plates and screws 
have been used and condemned, are not of 
great value because of the difnculty in carry- 
ing out the meticulous, non-touch technique 
so necessarj-. 

Non-ferrous substances are being advocated 
but they are not comparable to the steel 
alloys in their phy^sical characteristics The 
objection to them is, they’’ are too bulky and 
hard and, therefore, liable to fracture. The 
objection to stainless steel is that it contains 
chromium and is rather difficult to temper 
Ductility, and not extreme hardness, is the 
quality most desired 

Electrolysis is not a factor when plates and 
screws are made of the same steel. In cases 
in which plates have been removed, the stain- 
ing of periosteum has been noted. This 
staining is due to an oxidation of the iron, 
ferric oxide, and is not in the least objection- 
able as it is non-irritating as proved by the 
fact that many thousands of patients oper- 
ated upon in whom steel plates and screws 
have remained situ from 5 to 28 j^ears, are 
entirely unconscious of their presence, as tJiere 
never have been any objective or subjective 
symiptoms 

It is only reasonable to assume that at some 
time in the future an alloy may’’ be produced 
which vill have greater phy'sical properties 
than vanadium steel, but it is doubtful if such 
an alloy wiU be of a non-ferrous nature. 

CARREL TECHKIQUE 

Carrel technique with sodiumhypochlorite — 
o 5 per cent sodium hypochlorite and o 9 and 
o roper cent sodium chloride — is a prophylac- 
tic against infection as well as of great value 
in the treatment of suppuration 

The objection to Dakin’s solution as made 
from bleaching linie is that it is unstable and 
caustic, necessitating the making and testing 
of a new supply every few day’^s For the past 
iS y^ears we have used to the exclusion of all 
other antiseptics and chlorines, a concen- 
trated, electrolitically prepared sodium hy’po- 


chlorite of 4.05 per cent and sodium chloride 
3 25 per cent, bearing the trade name “Fy- 
clorile" which has the approval of the 
Council of Pharmacy^ of the American Medical 
Association Its great advantage is that it is 
stable and of low alkalinity and can readily be 
made available for use by the dilution of i 
part of the concentrate to 61^ or 7 parts of 
water. It is an ideal phy^siological antiseptic 
as it destroys nitrogenous bacteria and 
necrotic tissue by the process of oxidation 
without inhibiting or in any-- wayr destroying 
liable cells or tissues, and I believe it would 
have met uith the full approval of Lister. 

Within a few y^ears the antiseptics used 
today m the treatment of wounds — ^phenols, 
symthetic coal tar compormds, bichloride of 
mercuryq potassium permanganate, pero.xide 
of hydrogen, etc. — ^will be obsolete and many 
of the beautifully colored and attractively 
bottled proprietary antiseptics, whose chief 
value is conned to the test tube fnot unlike 
iodoform gauze whose greatest virtue was its 
color and stench), uiU fall into disuse It is 
interesting to note that of the hundreds of 
antiseptics which have been advocated during 
the past 50 years, very”- few have withstood 
the test of time — a rather sad, but true, 
commentary. 

Those who decry the use of the Carrel 
technique, stating the same end-results can 
be secured with saline or other antiseptics, have 
little fundamental understanding or experi- 
ence either with the method or of the chemical 
action of aqueous sodium hyqjochlorite There 
is little or no opportunity^ for infection to take 
place in a compound fracture if an early^ 
debridement is done, and the Carrel technique 
is instituted at the time of operation 

The surgeon should be held responsible for 
postoperative infection if he fails to utilize 
the equivalent of a specific in the treatment 
of compound fractures — the Carrel technique 
— and he is open to fair and just criticism in 
view of the end-results which were secured by^ 
its use in the World War as well as in those 
chnics where it is used thoroughly' and intelli- 
gently today'. 

The use of vaseline gauze packs or maggots 
has no place in the scientific treatment of 
compmmd fractures or their postoperative 
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complications, despite the entbuaasttc ad 
vocacy of those measures We are adMsed by 
the etymologists that the acti\e prinaple of 
the maggot is an enz>me and to this property 
IS ascribed the justification for the use of 
maggots m surgerj 

We should not be hypersensitive to con- 
structive criticism There has been more or 
less h> stena assoaated w ith many of our very 
questionable practices Criticism of other 
cults should be restrained until such time as 
%ve have “cleaned house ” 


COMPOUND FRACTURES 

It has been the general opinion that steel 
plates and screws should never be used m the 
treatment of compound fractures This 
opinion IS based entirely upon theory and not 
on actual experience 

In I933> George V Foster the authors 
associate, reported 304 consecutive compound 
fractures of the long bones treated by 
bndement Carrel technique, o^n reduc 
tion, and plating when indicated In this 
senes over a 15 

120 compound fractures were plated, there 
were no frank infections, and t ampalaiion 
at the end of 3 weeks was necessa^ on 
account of the great loss of substance, bone 
and soft pvrts There were s fatalities— one 
4 neeks and the other 6 months after 
secondary operation In the plated senes 
the inadcncc of non union was 1 $ per cent 
while in the unplated cases, it was 4 o per 
cent The difference m the percentage ratio 
was most likely due to the extensive comminu 
tion found in. the unplaled 

In our clinic we employ the following pnn 
anles in all compound fractures regardle^ 
of their seventy and have had but one frank 
infection smCT ^9 wound and 

but thorough, drbnde- 

■"'fReducfoo ol the [ractato-nri^polo 
t,on with or without mtertial fiialiou or 
sUlel^ractioo .osututed imme 

diiel} following opcratioB as a prophyUcnc 
measure 


5 Immobilization of fracture, preferab!) 
with molded plaster of Pans, mvxiKvng Ibe 
proximal and distal joints 

6 Unsupported weight beating not pei 
mitted until a strong Iwny umoa has takre 
place 

7 Plastic reconstruction if mdiatea, after 
acatnaation has been completed 

8 Physiotherapy— Morton Smart method 
of electrically graduated muscle contraction 
to restore muscle tone, active exerases 


INDIRECT OPERATIVE TECHNIQUE 

(Skeletal Traction) 

Skeletal traction with ice tongs, Stemroanji 
pm, Barschner wire, etc , has been used in 
many clinics to the exclusion of other pro 
cedures This is due either to the lack of 
knowledge o! the non-operative 
and litmdity or to the lack of confidence 
and inexperience in thedirectopexativcattiek 
There is no question but that skeletal traction 
has an important place m the ttratmenU 
fractures, especially m «ten8‘vc coininin«W 
fractures The percentage of mfcctwn (7 » 
10 per cfht) in 2 of the leading “ 

the same aty in thn. mm 'f 
evidence that it is not w ithont «» dangen and 
complications At best, slclelal «f"" “ * 
‘ bastard ' form of the operative Watmat 
It must be used with discretion >™ “ 

those cases in which it is indicated TO 
‘robots which have rccenUj 
appearance, are of value in selecte 
IS an error of judgment 
to correct all dispbccments , 

procedure A simpio fracture is V 
desirable than an incomplete compound 
ttirc such as is produced m skeletal trac^^ 

The literature abounds in " S„ 

groups of eases in which patients 
by skeletal traction but contains vco 
ri^Hrrts of unsuccessful cases m whiehjh 
comphcalions dangers, , t-laj jrac 

been evaluated In one of skdoUl m 
tion of the femur tn which ice , 

employed we encountered a senous 
Srahage Like the ^cratiie attad 
skeletal traction is not without HS fe 
and It will eventually fmd ^ th 

the treatment of fractures but not to 
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extent that it is being used today in many 
clinics to the exclusion of every other method 

DIRECT OPERATBIE TECHKIQDE 

The time-consuming, elaborate pre-opera- 
tive preparation of the operative field, js 
unnecessary. Thorough cleansing of the skin 
with soap, water, and alcohol the evening of 
the day preceding operation, is sufficient. 
The operative field is prepared with either a 
5 per cent picric acid or a 3 per cent tincture 
of iodine solution, is carefully draped, and the 
towels afiixed At no time are the fingers, 
instruments, gauze, catgut, etc., permitted to 
contact the skin. In other words, the non- 
contact technique of Lane is scrupulously 
carried out 

TECHNIQUE OF OPERATION 

Simple fraelurc of the femur. An external 
incision is made with a sharp scalpel through 
the skin and fat, after w'hich this instrument 
is discarded. A tissue forcep and clean scalpel 
are used to undermine the skin and fat to 
permit of an ample exposure. Turkish towels 
are then carefully aflixed to the cut skin edges 
with either Michel clips, Lane or Moynihan 
towel clamps, and the ends of the towels are 
fastened with Backaus towel clips The skin 
should not be exposed to the slightest degree 
as it is considered a source of contamination 
The fascia lata is then incised and reflected 
The vastus externus is incised and the 
crurasus muscle reflected and the fractured 
ends exposed The proximal and distal frag- 
ments are not emscerated into the wound or 
stripped free of their periosteal and muscular 
attachment any more than is absolutely nec- 
essary A Lane or Lambotte damp grasps the 
pro-ximal or distal fragment and any inter- 
vening periosteum, musde, or fascia is re- 
moved by curettage. The fracture is then 
reduced within the wound by traction and 
manipulation. 

Immediately following the reduction, which 
is usually of a hair-line nature, a Lambotte 
or Lowman clamp is aflixed to the site of 
fracture and a 6-screw plate is clamped to the 
external surface of the femur The overall 
measurement, induding the plate, is taken 
by a caliper in order to determine the exact 


length of the screw necessary to engage the 
proximal and distal cortex and, at the same 
time, not to extend beyond the distal cortex. 
The bone is drilled through the proximal and 
distal cortex and a transfixion screw inserted. 
After a transfixion screw has been applied to 
both fragments, screws invohing onty the 
proximal cortex can be inserted. The drill 
can be either a hand or a motor-driven one, 
preferably of the twist type. 

Great care should be taken to remove any 
periosteum at the site of the diill hole 
Failure to do so causes the screw to twist 
about the periosteum and interfere with the 
proper cutting or tapping of the bone After 
all screws have been inserted, the bone damps 
are removed and all bleeding points carefully 
ligated as an absolutely dr}-^ wound is desired 
The crurEUs and vastus externus muscles are 
sutured with a figure-of-eight double No i 
catgut, the fasda lata is dosed with a double 
continuous chromic No. 00 catgut. MTierever 
possible, such as in the tibia, the periosteum 
should be gently reflected and sutured over 
the bone plate and screws u-ith figure-of-eight 
catgut sutures. The skin is dosed uith Michel 
dips or with a vertical mattress silk suture and 
the fracture is splinted in a Thomas splint 
with Pierson flexion attachment; in fractures 
of the lower leg and forearm, molded plaster 
splints are used and are worn until firm bony 
union has occurred Drainage is never used. 

Recently we have had 2 non-unions due to 
too early weight-bearing after the patient’s 
discharge from the hospital at which time 
bony union had been present. 

If the technique, as described, is carefully 
followed, wound infection is no greater than 
in any other elective tj-pe of operation such as 
goiter, hernia, or chronic appendicitis. Bone 
plates and screws are not the source of infec- 
tion as has been so frequently stated. 
Should infection occur, it is usually due to 
faulty technique or lack of operative skill on 
the part of the surgeon. If positive e\ndence 
of infection arises, with elevation of tempera- 
ture, redness, swelling, or other symptoms, 
the wound should be thoroughly opened at 
once, all sutures removed, the bone plate 
exposed but allowed to remain in situ, and 
the Carrel technique instituted. 
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Those Tvho have decned the use of steel 
bone plates have had little or no cvpeneoce 
iti their use It is rather unfortunate that this 
criticism of those who have successiuUy used 
steel plates m the operative treatment of 
fractures, has retarded, at least 25 jears the 
general scientific acceptance of the direct 
operative treatment v here indicated 

BONE GRAFTING — PSEUDVRTHROSIS 
In a small percentage of cases non union 
will result whether steel plates and screws are 
Used, or whether no operation has been done 
Sufflaent time should elapse before grafting is 
considered This operation is not indicated 
in the treatment of acute fractures or foi 
delated union but for pseudarthrosis Abso 
late fixation of the bone graft to the host, 
with 2 or more vanadium tap screws has 
greatly improved the immobiliration of the 
bone graft and this is a verj important and 
desirable factor Fixation of fractures without 
motion IS imperative until such time as bony 
union has occurred There is little or no 
divergence of opinion as to the indications or 
technique where bone-grafting is indicated 
Massive grafts are preferable The step cut 
procedure is usually practiced with trans 
fixion screws m the arm and forearm The 
inlay in the tibia is the operation of choice 
and either an inUy or an onlaj^ in fractures 
of the humerus and femur In several cases, 

3 grafting operations were necessary and id 
one case, y operations were done In all cases 
bony union was eventually secured 

TACTORb CAUSnsG INFECTION 
I Too early ope'-ation Simple fractures 
should not be operated upon until the swriling 
and blebs have subsided and the temperature 
becomes normal, which is usualH, 10 to 14 
dajs The trauma tau_vd b> operation in 
addition to the alrtadv existing trauma, tends 
to produce necrosis of the tissues with resultant 
sloughirg and infection If operation is du 
ferred lo to 12 days it is usually bloodless 

and the postoperative reaction ml We feel 

that this delay is of great importance and jl 
large factor m combating infection and ne 
crosis of ti sue, obviously, compound frac 
tures should be operated upon immediatdy 


2 Failure to carry out the non touch 
aseptic technique 

3 Ercessjve trauma caused by the rough 
handling of tissues and failure to carry out 
sharp dissection 

4 Ladw of proper surgical armamenlanum 
to facilitate operation Jlost operations of 
thii character should be completed m 35 to 
4S minutes The surgeon v ho procrast-aat's 
or prohngs the operation to 2 or 3 ioiws 
should cither improve his technique or not 
attempt the operation 

5 Tack of an organized surgical team— 
that IS, assistants and nurses Failure to plan 
tn advance and pcactiLC the meticulous tech 
nique, thereby causing many enors 10 the 
procedure and subsequent wound contamina 
tion This failure of organization and team 
work Is frequently the alibi of those who find 
it difficult to adjust themselves to such aa 
exacting technique With practice, the con 
touch technique soon becomes “almost auto 
mape ” 


SmaiAR\ ANP COJvCltJSIOSS 

Frequently we have been accused of being 
guilty of operating on all fractures regardless 
of their nature Nothing could be further 
from the truth Those who have taken tb^ 
tiin«» to inspect our records and x ray filias 
and note the end functional results m the 
patients operated upon, have been convmceo 
not only of the necessity for the op^'ralion 
but are cognizant of the excellent end func 
tional results secured "Hiefe is no JegilimW 
excuse for neglect in the reduction of frac 
tures any more than there is a legitimate 
excuse for anyone starving to death in a tune 
of plenty The vast majonty of fractircs 
can be satisfactorily reduced 
I By the closed method, that is, by 
manipulation, traction and sinular procc 
dures 

a By direct or indirect operative trwt 
raent, when indicated, and in clinics where 
conditions make such practice a wfe pro 
cedurc , 

One of the large bone and joint clinits 
reports 33 per cent of the patients adnuttca 
have nialunion or other comphcation> foiioa 
mg fractures The same ratio exists m many 
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other clinics This is certainly not very com- 
plimentarj'’ to the initial treatment rendered 
and is emdence of the fact that much remains 
to be done to improve the methods of treat- 
ment and end-results. 

The government of Austraha and The Sea- 
men’s Hospital Society of Greenwich, Eng- 
land, have organized and instituted a study 
of this subject and are making constructive 
suggestions to correct conditions as they now 
exist If the medical profession fails to meet 
its responsibilities, the public undoubtedly 
will take the matter into its own hands and 
attempt to improve conditions through gov- 
ernmental or other agencies Such a situation 
would be a deplorable one, indeed, and the 
general practitioner and surgeon cannot evade 
this challenge The co-operation of the Coun- 
cil of Industrial Health recently created by 
the American jMedical Association, together 
with the American College of Surgeons, can 
do much to improve present unsatisfactory 
conditions. 

During the past 28 years the author and his 
associates have carried out the practices and 


principles as herein outlined in more than 

8.000 compound fractures and in cases in 
which osteosjmthesis has been done. At 
first thought this large series would give one 
the impression of unnecessary^ operations 
However, when it is taken into consideration 
that a great majority of those injuries orig- 
inated in an industrial army employing some 

150.000 men engaged in the manufacture and 
fabrication of iron and steel, and the trans- 
portation of 200,000,000 tons annually of raw 
and finished materials, it is em'dent that 
despite all safety precautions, the han dlin g 
of such great tormage is certain to cause 
serious trauma. 

The principles and technique which we 
have routinely practiced over these many 
years with such satisfactory* end functional 
results, both from a humane and economic 
standpoint to the employee, employer, and 
surgeons, wdl be continued until such time 
as better methods are evolved which will 
improve the end functional results over the 
shortest period of time and with the greatest 
safety^ and comfort to the patient. 
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T his dUicIe deah \^uh our continued 
studies of the urmarj tract dunng 
pregnanc>, the first portion of the 
presentation consisting of a sum 
nianzed review of the physiological changes 
which we have preMouslj pubhsh#xl Their 
reconsideration now is 0/ value as the mter 
pretation of the pathological processes which 
we w^ll here consider are largely dqiendent 
upon these changes We shall also report our 
findings in regard to the frequency of organ 
isms found n the urine of normal pregnant 
women, which obviouslj have a \ery direct 
relationship to the incidence of mf}aramator> 
lesions arising during gestation These m 
flamraatory lesions and their treatment will 
also be considered 

Due to the pioneer work of Pierre Rajer 
and Cruvcilhier, m the middle of the tqth 
centurv on the question of dilatation changes 
in the urinarv tract dunng pregnanc> great 
interest was focused on this heretoiorc un 
described observation In the early dajs these 
findings were made at the autopsy table, 
later at operation, and not until the d*“>clop 
inent of the cjsloscopc bj Nitzt- was it real 
ized that these dilatation changes were not of 
infrequent occurrence With the introduction 
of intravenous urographs made possible b> 
the original work of liowntrce and his co 
workers in and further dtseJoped bj 
Swnck and Binz in ig?g an increasing amount 
of investigative work has been done Among 
the many inveotigaCors working on the urmatj 
trict changes Duncan and beng Lee and 
Mcngert, P ‘'chumachcr Hofbauer Du^ld 
Biird, Kretschmer Heaney and Ockuly 
should be mentioned In our paper on the 
"Physiologiral Changes (Jeeumng in the 
Unnarv Tract Dunn* Pregnancy ’ we dis 

Frewn «>e drrartjiitr ti of Cvn'fof )gj- Obsltint* *na B* 

Ifnobpv tf tl'* tncvereityol V'ioUB-l 

i rtsent«l litlore Ihc CLw»l Congresj of tne VnwTtan t« 
thfiago Oftotrtf Jj-w «11J7 


cussed m some detail the anatoraiQl and 
histological changes observed, and a’ 0 con 
stdered the causes of dilatation of the cpjxr 
unnaiy tract A summaiy of the more ns 
portant findings wiU be referred to here 
From the intravenous urographic study ol 
zj normal pregnant women throughout the 
succeeding months of gestation and the pje 
penum, certain oa* 5 tanding facts tv ere brought 
out We found the most constant change in 
the urinary system wa> a dilatation of the 
pelvis and calyces of one or both kidneys, s 
dilatation, tortuosity and kinking of one O' 
both ureters, and a lateral displacement of 
the«e structures Ev cry patient showed son 
deviation from the norma), ranging from s 
slight dilatation to a maikrd degree of iij 
dronephrosis and hydro ureter The right 
kidnev and ureter w ere more affected than the 
left The dilatation of the ureter alwavs be 
gan at the pefvac farim, and in not one 0/ (he 
patients studied was there found a definite 
and significant dilatation of (he peinc per 
tion of this structure With the advance of 
pregnancy thi“ dilatation of the upper un 
narv tract gradually increased, and wc were 
unable to observe that il reached its tnau 
room degree some weeks antepartum and then 
remained stationary until dehicn We fed 
that It lb a gradual and progres''!' e dilatation 
Following delivery , there a return of (he 
unnaty system to normal We found that 
of 2O patients examined after delivery, j8 
showed a return to norma/ in sS dsis 
ever t patient required 56 days It i» a well 
known fact that the presence of frank infec 
Uon greatly retards the normal involution 
process Figure ra shows beginning dilata 
tjon of the ureters and pelves of both 
at the fifteenth week of pregnancy The ^ 
illustrations folio ving arc succeeding ccaiw 
nstionv of the same patient, beginning at the 
eighteenth week of pregnancy and conlirumg 





Fig I. a, A P.,15 weeks Beginning dilatation of both 
pelves and lumbar ureters Also sbght dilatation of the 
right pelvnc ureter. Fetus seen in the pelvis b, M L , 18 
weeks Dilated pelvTS and calyces of nght kidney. Ddated 
and kinked nght ureter Dilatation beginmng at bmn of 
pelvTS Shght dilatation of left lumbar ureter, c, "M L , 
22 weeks Increasmg dilatation of right pelvis, calyces, 
and lumbar ureter Very shght dilatation of left lumbar 
ureter wath beginning outward displacement Fetus well 
nsuahzed m pelvns. d, M. L, 26 weeks No increase of 
dilatation of nght pelvis, calyces and ureter smce last ev- 
amination Fetus vasualized, breech presentation, spine to 
the left e, L, 34 weeks. Increasing dilatation of right 


pelvTs, calyces and ureter Left kidney and ureter appear 
normal Fetus is vasualized, breech presentation, spine to 
the Tight f, M. L , 39 weeks. No increase of dilatation of 
nght pelvns, calyces or ureter since last examination. Left 
kidney and ureter appear normal Position of fetus — 
V ertex presentation, spme to the righL g, il L , i w eek 
after dehv ery. Pelvus and calyces of the nght kidney hav e 
nearly returned to normal, but there is still a moderate 
dilatation of the right ureter h, J.I L., 6 weeks after 
deliveiy. The nght pelns, calyces, and ureter are now 
normal. Urograms have been outlined for better repro- 
duction. (Courtesy of Am. J Obst. & Gynec , 1935, 
30' S23 ) 


until the sixth week postpartum (Fig ib, 
c, d, e, f, g, h). It was observed that the dila- 
tation of the urinary tract occurred later in 
the primiparai than in the multipara;, whereas 
the dilatations were more marked in the 
former than in the latter group We do not 
feel that the position of the fetus has any 
bearing upon the dilatation changes observ'ed, 
owing to Its frequent change of position At 


one x-raj' examination, the fetus changed 
from a vertex to a breech presentation during 
the 15-minute interx^al between exposures. 

An anatomical and histological study was 
then conducted on the urinarj^ tracts of 13 
parturient women, all but 2 dying at term. In 
only I patient was there an infectious process 
found in the urinary tract, multiple punctate 
abscesses being found in the cortex of the 



sheatK 

'5. - 1-i ' 


kidney However, the bladder and ureters 
shou^ no evidence of inflammation 
In every case but one, some dilatation of 
the ureter was found, the right side being 
constantly more dilated than the left It is 
frequently stated that the dilated tortuous, 
and kinked ureters occurring with pregnancy 
ate longer than those not so associated How 
ever, this has not been our observation The 
longest ureter was found to measure 30 ccnti 
meters and the shortest measured 17 ccnti 
meters The average length was from 34 to 
zS centimeters The sacculated dilatations 
of the upper ureter give one the impression 
that there is elongation of the tract, which is 
not borne out by actual mcaiUTemeat How 
ever, it will be noted later that lengthening 
of the ureter may occur when there is 3 
marked infection present 
The gross appearance of the ureters asso 
cmtcil with pregnancy had many points in 


common They all showed some degree of 
dilatation, usually on the right side, wh^ch 
always began above the bnm of the pehis 
The lower end of the pelvic ureter was quite 
firm and rigid whereas the abdominal sp’iuHo 
was alway s flacad and nbbon bke, wuth defi 
nite Ices of tone No endence of stneture 
formation was made out cither grossly or 
microscopically 

The ureter was sectioned at different levels, 
and preparations of the bladder, tngone, and 
urethra were also made Microscopical study 
of these tissues showed varying degrees of 
hypertrophy of the musculature, edema, and 
increased vascularity These changes seemed 
to go hand in hand with similar physiological 
changes occurring in the generative tract 
during pregnancy 

The most striking change seen in the on 
nary tract is the marked favpertrophy of fhe 
external longitudinal sheath of muscle bun 
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Fig 2 a, Pregnant ureter, left, at bladder, showing hy- 
pertrophy of the sheath of tValdeyer (X 10) b. Pregnant 
ureter, nght, at bladder, same patient as m a, shomng hy- 
pertrophy of the sheath of Waldeyer (Xio) c. Another 
tj^pe of hjpertrophied sheath of Waldeyer, assodated with 
pregnancy (Xio) d, Kon-pregnant ureter at bladder 
Note small size of sheath (Xio) e, Hjpertrophic sheath 
of ureter at bladder m patient mth ectopic pregnancy of 7 

dies found encasing the lower end of the 
ureters, the sheath of Waldeyer. The opinion 
has been advanced that this h^'pertrophied 
sheath is the important causative factor in 
dilatation of the ureter. If this is correct, the 
dilatations should be bilateral and should 
begin at the bladder Our findings have not 
supported this Anew, for we have shown that 
the changes nearly always begin at the pelvic 
brim and that the right ureter is much more 
frequently involved than is the left. (Fig. aa, 
b,c,d,e,f,g.h') 

The abdominal spindle of the ureter under- 
goes constant dilatation changes during the 




■weeks’ duration (Xio) f. Intramural portion of pregnant 
ureter, sbowing that sheath does not arise from the bladder 
musculature (X25) g. Non-pregnant ureter, midabdomi- 
nal spindle. Note compact wall, high mucosa and no dila- 
tation (Xas) h. Pregnant ureter, rmdabdominal spmdle 
17 millimeters in diameter (Xzs) 

(Courtesj- of .Am J Obst. & Gjmec , — Hundley, loc. 
at) 

latter months of pregnancjn The wall of the 
organ is thinned out, the mucosa is normal but 
quite low, and there is some hj'pertrophy of 
the circular laj'er of musculature. 

It was difficult to determine definitely if 
hj-pertrophic changes occur in the bladder, as 
the size of the muscle bundles varies greatly, 
depending on the bladder being contracted or 
distended. However, it is our opinion that 
hj-pertrophy of the musculature does take 
place 

The trigone revealed definite hypertrophy 
of the muscle layers associated with edema 
and increased vascularity. 



SURGERY, GYNEOOIXKjI AVD OBSTETRICS 



Fig j a, E D Indvirtlingcatheier Highi 
kidney a fluriwJ fcj-cJroofphfosf ainJiv 

dfo-uretef indnelling ca^ieier tip bein in 
upptrerdafurfte/ b L D IsdtteUin^^aiiinir 
Alter 4S hours there is noted a moderiie dimi 
nution in size of the pelvis C2l>cts auJ urrirr 
c E D Indnelling tatheier T»ent> four 
hours later there is noted an lokreisuig duni 
nution in the sire of peKis calyces and uirler 
d B S Fibroid tumor filling the pelvis, belott 
opetatjoD There is marled dilatation of the 
pelves and calyces of both kidneys and bntli 
ureters eBS Thirty-eijhtdayslaler folios 
ing operation Pelves and calyces ol both lid 
nj^S and Ureters have relumed lo nonnal 
(Cout'esvof Abu J Obst AGysec “'Jlundley 
foe CIt} 


D 2 SCVSSIOJf OF VRFTERAL OZlATATIOV 
AND ATO*n 

In order to determine if pressure pla>c(l a 
(leGnite rale in the production of dictation of 
the upper urinary tract, we deaded to repeat 
the etperiments of Lee and Slengert, who had 
studied the effect of continuous catheter 
drainage during the last months of pregnancy 
rhej logically deduced that if these dilata 
tions were pradaced by pressure, the rebel ol 
this pressure should allow the unnarj ttact to 
return to normal Howt\er none of ihcir 
case* showed 3n> decrease in dilafatjon by the 
use of the indwelling catheter o^cr a period of 
•'4 hours From their ohscr>ations they are 
“shcptjcal that urttcral obstrucljon from 
anj cause whate\er, is the reason for dilata 
tion of the upper unnary tract in pregnamgr ” 
In out study '^e allowed the catheter to 
remain m the ureter 4S and octasionallj 72 
hours, with a resulting decrease, of the dilata 


tion Ue found that drainage for 24 hours 
was not sufficient to produce an apprcaabh 
change (Fig 3a b, c) e nlso made mtme 
nous urographic studies in the presence 0/ 
large pelvic tumors and found that if these 
tumors were large enough to rise out of the 
pdm and mere of such configuration as to 
ht the pelvic bowl snugly they would prod acc 
dilatation of the upper urinary tract and that 
after their removal the pelns and ureter 
would return to normal (Fig 3d, e) 

Many erplanalions ha\e been prestnCca W 
account for the greater frequency of ngld 
sided ureteral dilatation This 15 accounted 
for, certainly in part, by the fact that the 
left utetet Is protected and cu.^h!oncd h> the 
oicriying sigmoid fie’iure which is also a 
causative factor m the production of dertro 
rotation of the uterus The nght ureter is 
also more ecposcil than the Rfl due to its 
anatomical course, and thenforc is more 
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easily compressed. The right ureter crosses 
the ihac vessels at nearty a right angle, vhere- 
as the left ureter runs almost parallel to the 
vessels (Fig 4). 

In the intravenous urographic study of the 
normal pregnant women, which we have just 
described, it was found that with advancing 
pregnane}' and with progressive dilatation of 
the ureter, the excretion time of the kidne)' 
was markedly retarded, so that frequently a 
delay of 30 to 45 minutes was necessary be- 
fore a satisfactory film could be obtained. 
With this delay of excretion time, there is an 
associated atony and loss of irritability of the 
musculature with a resulting urinary stasis. 
This fact has been well shown by the work of 
Traut and jMcLane. These workers have 
been able to show that there is an increasing 
atony of the ureter with advancing pregnancy 
and that, at the end of the second trimester, 
there is a complete loss of tone vdth absence 
of peristalsis There is a return of irritability 
dunng the last month of pregnancy with a 
period of atony following delivery. How'ever, 
usually within 6 weeks postpartum the mus- 
cular tone has returned to normal 

A SUMMARY OF PHYSIOLOGICAL CHANGES 
OCCURRING IN THE URIN.ARY TRVCT 

We have seen that the urinary tract under- 
goes certain definite changes during preg- 
nancy and with the use of intravenous urogra- 
phy have studied these changes occurring in 
normal women in the succeeding months of 
pregnancy and the puerperium. The con- 
stant finding has been dilatation of the upper 
urinary tract and pehds, the dilatation being 
more frequent on the right side and nearly 
invariably beginiung at the brim of the pehds 
Follois'ing deliverjq the urinar}^ tract returns 
to normal in 4 to 5 weeks This regression is 
delayed or never occurs in the presence of 
marked infection 

Histological studies of normal ureters asso- 
ciated WTth pregnancy have shown hjqier- 
trophic changes of the musculature, most 
marked in the sheath of Waldeyer. A definite 
softening process takes place particularly in 
the wall of the abdominal ureter, with this 
structure becoming flaccid and easily com- 
pressible 



We have shown that the pressure of the 
growing uterus impinges against the ureter, 
especially the right, at the peh’ic brim, and 
that the resulting ureteral dilatation rarely 
begins prior to the sixteenth w'eek of preg- 
nane}-. To confirm our belief that pressure is 
a factor in the production of the dilatation, 
we have seen that continuous drainage of the 
kidney pelvis with an indwelling catheter 
permits regression of the dilatation; also that 
large pehde tumors cause pressure changes 
and that after their removal the urinan' tract 
returns to normal. 

In addition to these observations, we have 
noticed that with the advance of pregnanci' 
the excretion time of the kidney was markedlv 
delayed, and it was also noted that the di- 
lated, tortuous ureter showed a decrease in 
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Fig 5 3 Cbononepithclioma m a man pTiinacy focus oma diouinghypcrtropbyof thes^ellhl>f^^4l(leJ'fe^nl 
beinga teratoma of the testicle (Xnj) b Section of jut more marked than that seen la pregnancy (Xii) (Cour 
tavesical portion of ureter from man tilth chononepitheb tesyofAm J Obst ILGynec —Hundley loc ciL) 


rhythmical expulsi\ e force due to lack of lone 
In our original paper ViC presents certain 
evidence to short that the hypertrophic 
changes m the ureteral musculature, along 
with the increased ^ascularlt>, softening and 
loss of tone, were due to hormonal actisity 
The most convincing data were obtained 
from the autopsy of a man dying from a 
teratoma of the testicle with generalized 
metastasis, which proved to be chononcpi 
thelioma (Fig 5a) Prior to operation the 



h-r 6 PL urogram of pitient »ho came lo 

autopsy See Figure 7 for illustrations of urinary tract 
obtained at autopsy 


urine had been strongly positive for prolan 
on two occasions The examination of tie 
ureter showed definite hypertrophic chaoges 
throughout the entire organ but was most 
marked m the juxtavesical portion Her* 
there was tremendous hypertrophy of tbf 
sheath of Waldeyer, the greatest external 
diameter measuring 8 millimeters (Fig 5b) 
There was no evidence of any dilatation of the 
urinary tract which should have been 
if the hypertrophy of the sheath (Waldeyer) 
is the etiological factor m the production 01 
the dilatation It is thought that the lutemu 
mg hormone, prolan B, is de\oid of a growth 
promoting factor In order to account for the 
hypertrophy of the ureter, the action roust 
have been indirect The prolan elaborated by 
the trophoblastic tissue of the chorion^i 
thehoma stimulated the testicle, with subsc 
quent outpounng of growth hormone produc 
ing the described changes This growtn 
change produced by indirect action of prolan 
IS analogous to that constantly seen occurring 
m the generative tract of the female infantile 
mouse following the injection of pregnan^ 
unne Additional data which would seem to 
add to the evidence of hormonal activity on 
the ureter was obtained from an autopsy ol a 
woman dying after an operation for^ 
pregnancy of 7 weeks’ duration The lowe 
end of the ureter showed a definite hyper 
trophy of the sheath of Waldeyer and there 
was no dilatation of the organ observed 
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Fig 7. a, P L , Roentgenogram of injected autopsy 
specimen b, Kidneys and ureters sectioned showed bi- 
lateral pyelonephritis, uretentis and left ureteral stricture 
6 cm below the ureteropeUnc junction, c. Marked cellular 
infiltration of the ureteral mucosa d, G S .Another ex- 
ample of upper urinary tract dilatation when associated 
with an inflammatory process 
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When one considers that the generative and 
urinarj s>stems anse embrjologican> from 
the same anlage, we believe that it is not too 
Speculative to deduce that the same hormones 
incidental to pregnancy, which produte in 
creased vascularitj, softening of the tissues, 
and hypertrophic changes of the musculature, 
would produce similar changes m the unnaiy 
sjstem We know that with the advance of 
prcgnincy large quantities of anterior pitui 
tar} sev hormone and estrin are found m the 
urine The luteinizing substance, designated 
as prolan B b> Aschheim and Zondek, reaches 
Us maximum excretion of 5,000 to 6,000 
mouse units per liter of unne dunng the fifth 
month of pregnancy, whereas the excretion 
of tstnn in the urine during early pregnancy 
is comparatively low and ascends to its maxi 
mum of 10,000 to 40 000 mouse units per liter 
m the last month of gestation 
It would seem possible that the unnarj 
tract changes described could be brought 
about by these s hormones, the muscular 
hypertrophy and vascular changes being 
dependent upon the growth principle estrm, 
and the increasing atony of the ureter due to 
the relaxing influence of prolan B The h> 
pertfophic changes occurring in the lower end 
of the ureter in the patient dying following the 
operation for ectopic pregnancy 0/ 7 weeks 
duration, were admittedly marked for this 
eatlv period of gestation when the output of 
estnn was low However, this iwihng does 
not necessarily preclude the possibility of such 
an explanation when we know how variable 
and individualistic the tissue reactions are to 
hormonal stimulation Another factor that 
seems to support the endocrine theory is that 
following delivery and with the rapid decrease 
of the hormonal content of the unne, there is 
a progressive and rather rapid regression of 
the unnary tract to its normal state These 
regressive changes would appear to go hand 
in hand with similar ones occurring m the 
generative tract postpartum 

In order to ascertain what effect pregnancy 
had upon the urinary tract of common am 
mils, Mcngcrt studied the ureters of 42 mam 
mals 0/ 8 species, half of which were pregnant 
and the other half being used as controls He 
concluded from his observations that preg 


nancy has no effect upon the ureters of the 
animals studied 

Wishing to sec what effect prolonged injcc 
tions of cstrogcnii. substance would have 
upon the urinary tract of spay cd dogs, the 
following investigation was undertaken Siv 
healthy, medium sized, female dogs were $e 
lected, 2 of which were castrated, and on i 
an exploratory laparotomy was done to rule 
out pregnancy definitely, the ovaries were 
□ot disturbed These j animals received daily 
injections of amniotin in oil' until each had 
received a total of 5,250 rat units the daily 
dose being 100 units for each of these in 
jeeted animals there was a control, 2 being 
castrated and the i remammg was a normal 
control for the non castrated injected animal 
The summarized results obtained from lhi> 
short study arc as follows 

r There w as no significant change observ fd 
m the ureters of the castrated injected eni 
mals as compared with the castrated controls 

2 A marked growth of the uterus and 
vagina was obtained with definite hyperplasia 
of the endometrium and cornitication of the 
superficial vaginal epithelium In the uiethrs 
of the stimulated animals, the transitioral 
epithelium was changed to a definite stratififtl 
tvpe with cornitication of the surface epi 
thclium 

These mveatigations are being continued, 
for it is impossible to draw any definite con 
elusions based on such a small senes of 
observations 

From our accumulated data we believe that 
the explanation for these constant dilataUo’' 
changes occurring in the ureter is twofold 
First, there is a preliminary <oftening of the 
ureter brought about by the hotmonal ac 
tivity Second, the scrmcystic pregnant 
uterus impinges ujvon the prepared 
the pelvic brim WTien the occasional dilaU 
tion begins at the bladder and is bilateral, the 
hypertrophied sheath of \\ aldey er may be the 
etiological factor WTien one observes dilata 
Uon occurring nith large pelvic tumors, it 
may be argued that pressure alone is sufficient 
to cause this change dunng pregnancy 'Vc 
arc not of this opinion, for it would be impo-^i 
blc for the soft, pregnant uterus to exert a<fe 

iSnppl'd ll>f> jhlSeco rtMTolE-R Squibb »r I S n* 
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quate pressure on tEe firm, unyiel^ng and 
unchanged ureter to bring about dilatation. 

B.\CTEEIDEI.-t 

After observing that the upper urinarj' tract 
during pregnancy imdergoes dilatation and 
atony, ideal etiological factors in the produc- 
tion of infection, vre then began a bacterio- 
logical study of the urine of normal pregnant 
women 

It is a well known fact that the normal kid- 
ney can excrete organisms with no impair- 
ment to itself or the remainder of the urinar>' 
system. It has also been noted by many ob- 
servers that there is a high incidence of or- 
ganisms occurring in the urine of pregnant 
women 

With the developing stasis in the urinary- 
tract and a high incidence of organisms in the 
urine of normal pregnant women, there should 
be a marked frequency of pyelitis However, 
we found this occurrence of pyelitis infre- 
quent We felt that this could be e.xplained 
by the organisms being for the most part con- 
fined to the bladder urine, while the kidney 
urine remained practically sterile 

One of the first thorough bacteriological 
studies done on the urine of pregnant women 
was by Victor Albeck, in 1907. He found a 
very high incidence of organisms in both 
bladder and kidney urines. Ever)’- one of the 
30 patients studied showed organisms in the 
bladder urine, and 70 per cent of the kidney 
unnes were positive, the predominating or- 
ganism being the colon bacillus. Other work- 
ers in this field agree as to the presence of 
organisms in the urine but their findings differ 
•widely in regard to the frequency- of their 
occurrence. From our observations, some of 
the discrepancies are more apparent than 
real, due more to the various interpretations 
of the findings than actual differences. 

The results of several of the investigators 
are here quoted. Harris and Herrmann report 
bacteriuria in 74 per cent of their antepartum 
and 94 per cent of their postpartum patients 
Duncan and Seng also found a high percent- 
age of infections, 42 per cent antepartum and 
80 per cent postpartum. However, Rinkaid, 
Dodds, Crabtree, and Prather found the 
occurrence of infection as lo-a- as 3 4 per cent. 


6 4 per cent, and 13 per cent, respectively. 
The lowest incidence of colibacilluria has been 
reported by Alciane and Traut, namely, 6 08 
per cent for the bladder and o 86 per cent for 
the right ureter. 

Several factors enter into the determination 
of the incidence of organisms in the urine, 
some of the most important being the volume 
of urine and the t^-pe of culture media used. 
In the study of apparentlj- normal asj-mpto- 
matic women, there would necessarily be a 
small number of organisms present and their 
recover}' would naturally depend upon the 
volume of urine, whether or not it is centrifu- 
gated, and also upon the culture media and 
duration of incubation. Another factor that 
has great bearing on the bacterial findings is 
the technique used in catheterization. Com- 
parative deductions from resrdts of r-arious 
investigators are also difficult to determine, 
due to the lack of sumlaiit}- of methods em- 
ployed. Even the interpretation of statistical 
studies may be made to vaiy* considerably in 
the same group of patients studied, depending 
upon whether the results are based on the 
total number of positive cultures taken, often 
several haring been obtained on the same in- 
diridual, or on the nxunber of patients show- 
ing positive ailtures. 

As the reported results are at such -wide 
variance, and there is such a paucity of com- 
parative investigations between the bladder 
and kidney urines, we felt that further study 
of this problem was indicated. The plan of 
bacteriological investigation was carried out 
as follows: 

1. A study of the bladder urine of 50 nor- 
mal pregnant women. 

2. A control study of the bladder urine of 
50 normal non-pregnant women. 

3. A cystoscopic study of 50 normal preg- 
nant women -with comparison of kidney and 
bladder urines. 

An additional group of 100 normal pregnant 
women was also studied, but these findings 
will not be here included, for the methods 
and technique used were not similar to those 
of the recorded study. 

Only patients who were asymptomatic and 
gave no history- of prerious urinary- tract 
infections were used. The specimens were 
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obtained in the outpatient department, the 
most careful asepsis being employed The 
technique was as follows 

1 VuKaandperineumscrubbedwithgreen 

soap, sterile water and flushed with bichlonde 
of mercur> solution 

2 Labia and vestibule painted with mer- 
curochrome, 5 per cent, and a stenfe glass 
catheter passed into the bladder 

3 The first speamen allowed to escape, 
tip of catheter flamed, and second specimen 
collected in sterile tube 

The tubes were centnfugated and all but 3 
cubic centimeters of the speamen pipetted 
off The speamen was then shaken and o i 
cubic centimeters streaked on a blood agar 
plate Two brain broth tubes were also inocu 
lated, each with i cubic centimeter of the 
unne, one being incubated under anaerobic 
conditions 

Bladder urine cultures were obtained from 
50 normal pregnant women, and the results 
of the study are given in Table I 

TABLE I— BLADDER URJITE CULTURES IN 50 
NORMAL PREGNANT WOMEN 
Orf QUoi Pttit u Pmci>U(* 

Banllus coL j 6 

Staphylococcus albus t$ 30 

Staphylococcus albus and streptococcus 

vmaans 1 * 

Streptococcus vindans 7 >4 

Streptococcus viridans and Neissenan 

caurrbalis < a 

Streptococcus vuidans and yeast 3 4 

Strratococcus anhimolyticus 1 3 

Diphtheroid * 3 

\ east alone » a 

Negative cultures «8 36 

As will be observed, there were 18 negative 
cultures obtained The most important or 


able, for certaml> the urethra must contaji 
organisms which are pushed into the bladder 
by catheterization The colifonn and coccal 
forms may, of course, under other condiUons 
and locations, be highlj pathogenic. 

The results will be further analjzed, e'pe 
aallj in regard to the madence of positne 
cultures on the two types of media used 

A Positiie cultures of all crgitusms on brm brolh ij 
culiates 64% 

B Positive cultures of all organisms on blood agar 1$ 
cultures 36% 

C Positive cultures of Bacillus coh on blood a ar and 
btau broth 3 cultures 6% 

The vanation between A and B, namely 14 
cultures, is probably due to the difference 
in volume of unne used, the blood agar plate 
being inoculated with 0 i cubic centimeters 
and the brain broth medium with i cubic 
centimeter, the lesser amount containing fewer 
organisms All cultures were negative for 
strictly anaerobic organisms 

In order to determine if the madence of 
the organisms desenbed was peculiar only to 
the pregnant state, we deeded to study a 
group of normal non pregnant women Fiftv 
normal, asymptomatic women as controls 
were selected It was surprising how many 
patients in the outpatient department had to 
be interrogated and examined before the 
necessary number could be obtained The 
results of this study are recorded in Table II, 
exactly the same methods were used as in the 
pregnant group 

TABLE n— BLADDER URINE STUDIES IN SO 
NORMAL NON PREGNVNT WOMEN 
o » ™ riu nti 

Cschencbia coll 6 u 


gamsm as an etiological factor in the produc 
tion of py ehtis, the colon baallus, was found 
3 times The Staphylococcus albus was found 
to be the offending organism m i6 instances 
and the streptococac group in 12 This entire 
group of organisms is of low pathogcniaty 
and the organisms are normal inhabitants of 
the epidermis of the labia and the mucosa of 
the vestibule and vagina Uhen one remem 
bers that the external unnary meatus is 
nearly constantly bathed with cervical and 
V aeinal discharges, it is somewhat remarkable 
that negative bladder cultures are obtam 


StaphylocoCCIH albus S 

Slr«ptococc«s\nndins 4 * 

Anaerobic streptococcus 3 J 

Diphtheroid } ” 

Almu^oesfccalis 3 4 

Negative cultures aS 5° 

As will be noted from Table II, there were j8 
negative cultures Of the positive ones, 0 
were due to the colon bacillus, this being twice 
the number occurnng m the pregnant group 
The same types of organisms, with the addi 
tion of the Alcaligencs fxcalis, were found, 
the madence of the Staphylococcus albus 
being 5 and that of the streptococcus being 4 
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Here, as in the first study, the results -will be 
further analyzed in regard to the incidence of 
positive cultures occurring on the two types 
of media used. 

A Positive cultures of all organisms on brain broth: 22 
cultures, 44% , , , , 

B Positive cultures of all organisms on blood agar: g 
cultures, 18% 

C Positiv e cultures of Badllus coli on blood agar and 
bram broth, 6 cultures, 12% 

The variation between A and B, namety 19 
cultures, is probably due to the volume of 
urine used All cultmres were negative for 
strictl}" anaerobic organisms with the e.vcep- 
tion of 2, these being streptococcic. 

Comparative observations between the 
pregnant and non-pregnant group noil now 
follow 

A. PosiUve cultures of all organisms on brain broth in 
pregnant group; 32 cuItuTes,‘64 per cent 
B Positive cultures of all organisms on brain broth in 
control group. 22 cultures, 44 per cent 
C Positive cultures of Bacillus coli on bram broth in 
pregnant group 3 cultures, 6 ^er cent 
D Positiv'e cultures of Bacillus coli on brain broth in 
control group 6 cultures, 12 per cent 

Here it is seen that the incidence of positive 
cultures in the pregnant group A is 10 more 
than those occurring in. the control group B, 
32 positive cultures m the former and 22 in 
the latter. 

The next table shows the diSerence be- 
tween the number of positive cultures in 
both groups when the medium is blood agar 
and the volume of urine used is o i cubic 
centimeter. Naturally, the number of posi- 
tive cultures will be reduced, due to the 
smaller volume of urine containing fewer 
organisms 

A Positive cultures of all organisms on blood agar in 
pregnant group 18 cultures, 36 per cent. 

B Positive cultures of all orgamsms on blood agar in 
control group 9 cultures, rS per cent 
C Positive cultures of Bacillus cob on blood agar in 
pregnant group- 3 cultures, 6 per cent 
D PosiUv e cultures of Bacillus cob on blood agar m con- 
trol group. 6 cultures, 12 per cent. 

The variation between A and B, namely 9 
cultures, would seem to indicate that the 
number of orgamsms in the bladder urine of 
the pregnant group is greater than in the con- 
trol group It is also noted that the incidence 
of positive cultures of Bacillus coli in the con- 


trol group is twice the number occurrmg in 
the pregnant group The obseiwation is of 
interest, for as we know this organism is 
greatly responsible for the inflammatoiy proc- 
esses occurring during pregnancy. There- 
fore, one might expect a higher incidence of 
coliform organisms in the urine of the normal 
pregnant woman; however, this seems not to 
be the case in our study of this limited num- 
ber of urines. 

The last procedure in this bacteriological 
investigation was the cystoscopic study of 50 
normal pregnant women, with comparison of 
the kidney and bladder urines. Due to the 
fact that Staphylococcus albus was found in 
20 per cent of the bladder urines examined, a 
slight change was made in the catheterization 
technique. Instead of the extensive perineal 
preparation already described, we now cleansed 
only the vestibule and inner surfaces of the 
labia minora, the same solutions as well as 
the mercnrochrome being used It was 
thought that in preparing such a large area 
as was previously done, an increasing num- 
ber of skin organisms might be brought into 
the field. This change in technique was of 
undoubted value, for in this series there was 
only one culture of Staphylococcus albus ob- 
tained Another change in the procedure was 
to allow the urine to run directly on the media 
instead of inoculating from the urine col- 
lected in a tube By this procedure, a volume 
of urine greater than that used in the previous 
studies was unavoidably allowed to run on 
the agar slant; therefore, the number of posi- 
tive cultures here obtained on the blood agar 
and the brain broth, as wiU be later noted, 
nearly equaled each other. In this series the 
urine was not centrifugalized. With these 
aforementioned exceptions, the method of 
obtaining the specimens was the same as used 
in the previous groups 

The bladder was catheterized to obtain a 
specimen for microscopicstudy. Approximatel}' 
5 drops of urine were then allowed to run on 
the blood agar slant and 15 drops into the 
brain broth medium The patient was then cys- 
toscoped by the water method As the possi- 
biiiy of infection in the right kidney urine is 
greater than in the left, due to the more pro- 
nounced dilatation changes in the right tract. 
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and a5v.e&l'0\sishcd to obviate an> unneccs 
baty hactenologital work, onl> the right ureter 
was cathetens^ Cultures were obtained 
from thib kidney in the same manner as were 
those Iron the bladder 

Of the so normal pregnant ivomen cjsto 
scoped, 1$ vere selected in th'' early period 
of g'’station, up to and including the sixteenth 
wiek whereas the pregnancies of the remain 
mg 35 were more advanced The reason for 
scparatirg the group mto these two divisions 
was to determine if the dilatation changes in 
the upper unuary tract, which become deh 
mte about the sixteenth week of pregnanQ 
would be a factor in producing a higher m 
cidence of organisms in the later weeks of 
pregnancy 

The cjstosiopic examinations showed the 
usual changes that are found dunng preg 
nancy There was no evidence of cystitis, 
the ureteral orifices were found somewhat 
high up m the bladder, and the frequent sad 
die depression of the superior surface of the 
bladder, due to the pressure of the enlarging 
Uterus, was observed These findings m 
detail have already been described by tis in 
a previous paper 


Tabulated results of the findings m Senes 

A, pregnancies up to and indodirg i6 weeks, 
will non bp presented Of the 15 patients w 
this group, there was only i who shoned an 
occasional leucocyte on microscopic exm^ns 
lion of the bladder unne (Table III) 

There were found in thi senes rr com 
pletely negativt cultures which are indicated 
by the blank spaces The kidney urmessete 
negative wth the exception of 1 positive cu! 
ture due to the colon baci!lu« Thta o^anha 
in this patient was found on all media in the 
bladder, as well as m the kidney urine Strep- 
tococcus viridans and a colon bacillus were 
found on both culture media in the bladder 
unne, but the bdnev cultures were negaUie 
Also, a diphtheroid was fourd in the bladder 
on brain broth media 

Tabulated results of the findings in Senes 

B, pregnanaea after the sixteenth week, will 
now be considered Of the 35 patients m (lis 
group, 6 showed an occasional white blood 
cell m the bladder urine (Table I\') 

In this scries 20 negative cultures were 
found, as shown bv the blank spaces m 
Table As will be noted, only r patient 
showed 8 colon infection in teth the bladder 
and the kidney unne on all media Another 
gave nearly similar findings wtb the exeq)” 
lion that the right kidney culture was nega 
live on blood agar The only other positive 
kidnty culture was due to the Staphylococcus 
albus K being positive in the brain broth 
medium of both bladder and kidney unne 
Thtre were 15 positive bladder cuiluiis ob- 
tained from 35 patients Four of these were 
of the coliform group, while 8 showed gram 
positive coccal forms Of the 3 remaining * 
positive cultures were due to 'seis*ena catar 
rhalis and the other to a diphtheroid or 
ganism The same types of organisms were 
found m this senes as in the previous one 
The sammanzed results of the cvstoscopic 
study on 50 normal pregnant women, with 
compansoD of the bladder and kidney unnes, 
aieas/offons 

The examination of the fiftv bladder spcci 
mens showed 19 positive cultures for all 
organisms, namely , 3S per cent Some uive^ 
tigators base the incidence of bactenuna on 
the number of cultures of colon baciUi found 
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all other organisms being considered as con- 
taminants. Our incidence of bladder colibacil- 
luria is 12 per cent In regard to the 50 kidney 
cultures obtained, 4 of them were found posi- 
tive, thus making an incidence of 8 per cent. 
Of the 4 positive cultures, the infecting or- 
ganism was the colon badUus in 3 and the 
remaining was the Staphylococcus albus. The 
incidence of the kidney colibadUuria was 6 
per cent. Comparative deductions between 
Series A and Series B cannot be made with 
accuracy, for the latter is over twice as great 
as the former. However, there was found no 
marked variation between the number of 
positive kidney cultures in each group, in 
spite of the numerical difference: positive 
kidney cultures, Series A, i; positive kidney 
cultures. Series B, 3 This would seem to in- 
dicate that the increasing dilatation of the 
ureter with atony and stasis, as seen with 
advancing pregnane}*-, does not in itself in- 
crease the incidence of organisms in the 
kidney urine. 

Final deductions based on this completed 
bacteriological study are: 

A. The incidence of positive cultures for all 
organisms in the bladder luine of 50 normal 
pregnant women was 64 per cent on brain 
broth and 36 per cent on blood agar. 

B. The incidence of positive cultures for 
all organisms in the bladder urine of 50 nor- 
mal non-pregnant women was 44 per cent on 
brain broth and iS per cent on blood agar. 

C. The incidence of positive cultures for all 
organisms in the bladder urine of the 50 
normal pregnant women cystoscoped was 36 
per cent on brain broth and 32 per cent on 
blood agar. 

The data obtained from these studies would 
indicate that the incidence of all organisms 
in the bladder urine of the normal pregnant 
woman is high, namely 50 per cent of the 100 
cases studied However, this finding loses 
much of its significance when we note that the 
urine of the control non-pregnant group also 
showed a marked frequenc}’- of positive cul- 
tures, namely, 44 per cent It is possible that 
there is a greater frequency of organisms in 
the bladder urine during pregnancy than in 
the non-gramd state However, a far larger 
series of patients must be studied before this 
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ftndasnealso ttishcd (ocbvia(ean> unneces- 
sary bacteriological work, only the right ureter 
was cathetenzed Cultures were obtained 
from this lidnej m the same manner as were 
those from the bladder 

Of the so normal pregnant women cjsto 
scoped, IS were selected in the early period 
of gestation, up to and including the sitteentb 
week, whereas the pregnancies of the remain 
ing 35 were more advanced The reason for 
separating the group into these two divisions 
was to determine if the dilatation cbun^es in 
the upper urinary tract, which become defi 
nite about the sixteenth week of pregnancy, 
would be a factor m produung a higher in 
cidence of organisms in the later weeks of 
pregnancy 

The cystoscopic examinations showed the 
usual changes that are found during preg 
nancy There was no evidence ol cystitis, 
the ureteral orifices were found somewhat 
high up in the bladder and the frequent sad 
die depression of the superior surface of the 
bladder, dae to the pressure of the enlarging 
uterus, was obsened These findings in 
detail have already been described by us in 
a previous paper 


Tabulated results of the findings in Set'* 

A, pregnanacs up to and including 16 neeks 
will now be prest-nfed Oi the 15 patients id 
this group, there was only i who showed an 
occasional leucocy te on microscopic examina 
tion of the bladder unne (Table III) 

There were found in this senes it com 
plelely negative cultures which are indicaled 
by the blank spaces The kidney unnes were 
negative with the exception of i posiUve cu! 
tore due to the colon bacillus T^s orgsmsm 
in this patient was found on all media 10 the 
bladder, as well as in the kidney unne Strep- 
tococcus viridans and a colon baallus were 
found on both culture media in the bladder 
untie, but the kidney cultures were negative 
Also, a diphtheroid was found in the bladder 
on brain broth media 

Tabulated results of the findings m Senes 

B, pregnancies after the suteeuth week, wilt 
now be considered Of the 35 patients in tbs 
group, 6 showed an occaswnal wbte blood 
cell in the bladder unne (Table IV) 

In this senes ao negative cultures were 
found, as shown by the blank spaces in 
Table I\' As will be noted, only i patient 
showed a colon infection in both the bladder 
and the kidney unne on all media AnothT 
gave nearly similar findings with the excep- 
tion that the nght kidney culture was ntp 
tive on blood agar The only other positive 
kidney culture was due to the Staphylococcus 
albus I4. being positive in the bran broth 
medium of both bladder and kidney unne 
There were 15 positive bladder cultures ob 
tamed from 35 patients Four of these v ere 
of the coliform group while 8 showed gram 
positive coccal forma Of the 3 reraaining, 2 
positive cultures were due to Ae -sena catar 
rhalis and the other to a diphtheroid or 
ganism The same types of organi'ms were 
found in this senes as in the previous one 
The summarized results of the cystoscopic 
study on 50 normal pregnant women, wntb 
comparison of the bladder and kidney unnes, 
are as follows 

The examination of the tifly bladder 
mens showed iQ positive cultures for an 
o^anisms, namely, 3S per cent Some invcs 
tigalors base the incidence of bactenona on 
the number of cultures of colon bacilli found 
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catheter for coatinuous drainage. Despite 
these usually successful procedures, the pa- 
tient became increasingly toxic, making it 
necessary’’ to terminate the pregnancy at the 
thirty-second week. Unfortunately, the pa- 
tient died, and the autopsy revealed a bi- 
lateral salpingitis, acute generalized peritoni- 
tis, bilateral pyelonephritis with marked hy- 
dronephrosis and hydro-ureter. There was 
found a left ureteral stricture, 6 centimeters 
below the ureteropelvic junction, and marked 
kinking of the upper third of both ureters 
The greatest degree of dilatation of the uri- 
naiy tract that we have obser\'ed occurred in 
the presence of an inflammatory' process It 
is possible that the infection permits a greater 
degree of dilatation and atony as well as 
lengthening of the ureter to take place, for 
here the right ureter measured 34 6 centi- 
meters in length and 21 millimeters in diame- 
ter at the pelvic brim, while the left ureter 
was 33 centimeters in length and 19 milli- 
meters in diameter at the same level Definite 
ureteritis was present and in the upper third 
of the left ureter a definite inflammatory 
stricture was found (Fig 6; also Fig. 7a, 
b, c, d). 

In the study of the normal urinary tract 
with pregnancy there was no instance of 
elongation or stricture of the ureter obsen'ed 

CLINICAL OBSERVATIONS 

The symptoms of inflammator}' disease 
assodated with pregnancy are for the most 
part quite typical, and the diagnosis of the 
condition is usually readily made. The 
attack is often initiated with pain located in 
one or both kidney regions, the right being the 
most frequently involved. As is not infre- 
quent, chills may usher in the seizure and 
continue throughout the period of intense 
infection. If one is to be successful in obtain- 
ing a positive blood culture, the specimen 
should be obtained just prior to, during, or 
just after, the rigor. Due to the associated 
ureteritis, pain at times is experienced extend- 
ing down the course of the ureter, with its 
point of maximum intensity at the pelvic 
brim. liTien this occurs on the right side, the 
diagnosis of appendidtis may be made. At 
present, with our better understanding of 


these urological problems dunng pregnancy, 
the unnecessary removal of the appendix is 
becoming less and less frequent. At times the 
pain may be intermittent, cramp-like in char- 
acter, and located in the region of the preg- 
nant uterus, not entirely dissimilar to early 
small labor pains. 

The most frequent and constant symptom 
complained of is fever, its duration and eleva- 
tion being dependent upon the severity of the 
infection At the onset, the temperature is 
often quite high, 103 to 105 degrees, and is 
septic in type. There is also an assodated in- 
crease in the pulse rate. With a mild infec- 
tion, if there is no marked or extensive in- 
volvement of the kidney, the temperature will 
remain definitely elevated for only 3 to 4 
day's. However, its constant elevation with- 
out remission over a period of 6 to 8 days in- 
dicates extensive damage to the kidney, usu- 
ally' requiring the interruption of pregnancy 

Urinary symptoms are prominent features 
of this malady, for the most part consisting 
of frequency', dy'suria, nocturia, and stran- 
gury'. The urine is frequently* of a turbid 
appearance due to the contained pus cells. In- 
frequently, hematuria may be present. UTth 
the intense infection at the onset, the output 
of urine is usually reduced in amount; this is 
due to the decreased actiidty' of the swollen, 
infected kidney as well as to the partial trap- 
ping of the fluid by* the very' edematous ure- 
teral mucosa. In ^s stage, the urine is con- 
centrated and usually contains many- clumped 
pus cells which are significant of an upper 
tract infection. However, at times these cells 
may' be quite infrequent. 

Gastro-intestinal symptoms of nausea and 
A'omiting are of not infrequent occurrence, 
and usually' abate quite promptly' with the 
subsidence of the inflammatory' process An 
occasional observation of interest is that of 
jaundice, which is usually seen with the more 
toxic states. One patient was seen who was 
thought to have had acute yellow atrophy- of 
the fiver with intense jaundice; this deared 
up promptly- with appropriate urological 
treatment 

AKALYSIS OE CASES 

This analytical surv-ey is based on a study- 
of 236 patients with inflammatory- disease of 
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ascending infection and most IiLefj a d»scea<f 
iQg type as v-ell 

PArilOIOGrCAt OBSERI ino\s 
We have showTi that with th® adwtice o' 
pregnancy, changes taie place in the urinary 


fact can be definitely stated It would seem 
that the presence of these non pathogenic, or 
mildly pathogenic, organisms m the bladder 
urine of the normal pregnant woman is of 
little consequence and plays practically no 

rdle, except under unusaa} conditions, tn im ^ ^ , 

tiating the inflammatory proccs'ses in the tract which are ideal for the development o{ 
unnary tract dunng pregnancy infection We have aho shown that them 

From the tysto^copic study of the 50 nor cidenc^ of organisms in the kidney of the n^'r 

mal pregnant viomen, only 4 of the kidney nial pregnant woman is fortunately quite 
urines gave a positive culture, 3 of which low, namely, 6 per cent If the normal to 
were due to the colon bacillus This finding mumty of the patient is lowered and there b 
shows that the kidney during pregnancy is for an lauease of the invading organisms, an 
the most part sterile The changed unnary inflammatory process of th^ urinarj tract 
tract, with its dilatation, atony, and stasis, may occur This is particular}} prone to 
IS definitely more susceptible to the posst happen if the patient acquired a pyelitis prior 
bihty 0/ infection than is the unchanged tract to preg/uncy The unnary tract may becoine 
of the non-pregnant woman However, these involved by 3 routes 0/ mfeetton, the hemi 
changes alone are not suffiaent toinatein/ec togenous, the lymphatic, and the asceedifig 
tion PyelUis develops only when there IS an the first 2 being the most likely pathways 
association of lowered resistance plus an 10 Eacbtheoiy hasitsstronggroupofadherenu 
flux of virulent organisms The incidence of however I believe that the majority are of 
the organisms m the bladder and kidney unne the opinion chat the organi»ms are earned to 
IS expressed by some on the basis of the num the kidney by way of the blood stream Tiie 
ber of cultures of colon bacilli present, on the evidence supporting these several theones 
assumption that the cobform group is the will not be here considered 
important factor in the production of pyelitis Once the infection has becoine established 
If we follow this plan of considering all or m the “prepared soil ' of the changed urmai) 
gani&ms other than the cobform group as tract, a definite (rain of symptoms devrfops, 
contaminants and base our deductions only dependent upon the extent of the patholnpcal 
upon the frequency of this colon group we process In the presence of imla degrees ci 
end that our inudence of colibaalluna of the infection, pythtis develops, the mfiammtor) 
bladder is 9 per cent and that of the kidney process being confined to the mucous m ® 
d per cent The predominating organisms brane of the pelvis and calyces However, 
recovered belonged primarily to the oohfonn pyeUtis as a distinct pathological entity ^ 
and gram positive coccal groups the latter uncommon, for it is usually as'oaated with 
predominating Other occasional organisms varying stages of parenchymal invoUcment, 
found were Neissena catarrhahs Alcahgenes punctate abscesses being frequently sera 
fecalis, and a diphtheroid AH of the organ This condition of pyelonephritis ard also 
isms isolated from the bladder urine are nor pyditis is commonly associated wath urc 
inhabitants of the labial epidernus and tentis the infection being for the most part 
mucosa of the vestibule and vagina It would confined to the mucosa '\\ith an intewst 
seem most bkely that the vast majontv of uretentis locahatd fibrosis may occur, wun 
the organisms found in the bladder unne of resulting stricture formation Carson, m ^ 
the pregnant and non pregnant woman enter autopsy study of the unnary tract ““fi S 
through the urethra The comparative study pregnancy, found 3 patients who showen 

between the bladder and kidney unnes defi definite inflammatory strictures of the ureter 

mtdy supports this btlirf OS tie 50 P>f eoB ^ «£ *ie». ? \ No r r 07, tad t'“ 
cjstoscoped, there nerc 4 positive iidoey iy one o! us 0 M S 

mllures and ig positive cultures from the poetoephntisbi repeated ureteraldilatat ™ 
bladder Tins nould ckrimlel} rule out an kidney lavape ami the use of the indwelling 
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side, so that the graNdd uterus cau fall away 
from the compressed ureter and thus facili- 
tate better drainage The knee-chest position 
is more efficient but often impossible to main- 
tain if the patient is toxic 
If the methods of therapy described prove 
of no avail, then cj'stoscopy with ureteral 
catheterization must be considered At times, 
it is most difficult to decide when this method 
of treatment should be instituted. However, 
we feel that if after 6 or 7 days of medicinal 
treatment there is no alleviation of symptoms, 
ureteral catheterization is definitely indi- 
cated This procedure was performed upon 
25 of the 236 patients studied in this series, 
10 6 per cent 

Stoeckel was one of the first to show that 
this method of treatment was of great value 
in the persistent and toxic t>"pe of pyelitis 
with pregnancy. Prior to this innovation, it 
was necessary to interrupt many of the preg- 
nancies in order to save the patient’s life. 
However, at present the termination of gesta- 
tion is of infrequent occurrence In this series 
of patients, ii such inteiv^entions were neces- 
saiy^. It has also been observed that patients 
who show erddence of a rather intense infec- 
tion may have a spontaneous premature 
delivery; this unfortunate outcome occurred 
in 20 patients 

In the severe tjqie of urmar>' tract infec- 
tion, ureteral catheterization with the estab- 
lishment of better drainage frequently brings 
about most dramatic results Even after one 
treatment, the symptoms may promptly sub- 
side and the temperature become normal 
However, as a rule several catheterizations 
are necessary before such allexnation of sjunp- 
toms takes place If the response to these 
treatments is not satisfactory, the ureteral 
catheter may be allowed to remain in the 
ureter so that continuous drainage may be 
maintained, and frequent lavage of the pehds, 
with dilute solutions of silver nitrate, may be 
carried out It is not well to allow the cathe- 
ter to remain in silii longer than 24 to 48 
hours, for we find that its prolonged use in 
the last trimester of pregnancj’’ is conducive 
to the early onset of labor. The explanation 
for this occurrence is probably due to the 
fact that the dilatation of the ureter by the 


indwelling catheter causes afferent impulses, 
which, crossing the pathway of the sjrnipa- 
thetics, readily produce a reflex contraction 
of the uterus, for, as we know, this organ 
becomes mcreasingty sensitive to stimuli dur- 
mg the last trimester of gestation, the most 
important causative factor probably being 
the cessation of progestin actmt)^ 

Occasionally, in spite of the procedures 
mentioned, the patient remains severely iU, 
as shown by a gradual onset of letharg>’- asso- 
ciated with beginning urinar}^ suppression, 
an increase of non-protein blood nitrogen, and 
continued elevation of temperature and pulse. 
WTien this situation arises, evacuation of the 
uterus is necessaiy. liuth this accomplished, 
ureteral compression is removed, good drain- 
age is established and the urinary tract under- 
goes regression This procedure was employed 
II times in this group studied and was success- 
ful in saving the life of eveiy^ patient, with the 
exception of i. 

For the most part, we have always felt 
that the treatment of pyelitis during preg- 
nancy was a palliative measure, mainly 
employed so that gestation might go on to 
term We have also felt that we could not 
hope to cure the infection until after the ter- 
mination of pregnancy, when the urinary tract 
has returned somewhat to normal and the 
provocative factors which tend to maintain 
the infection have disappeared. However, 
with the introduction of more modem che- 
motherapeutic agents, it would seem that the 
sterilization of the urine may be accomplished 
during the period of gestation The present 
methods at our disposal for combating bac- 
teriuria are the ketogenic diet, mandelic acid, 
and sulfanilamide. 

During the past few years, renewed inter- 
est has arisen in the subject of uiinaiy anti- 
septics, initiated in some measure b}- the 
work of Shohl and Janney, who showed that 
the growth of Escherichia coli was inhibited 
by changing the hydrogen-ion concentration 
of the urine. Some years later, Clark and 
Helmholtz introduced the ketogenic diet, its 
essential factor being the high fat content in 
relation to the carbohjffirate component. Due 
to the incomplete metabolism of the fats, a 
condition of acidosis is produced with the out- 
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the utinar> tract, admitted to the obstetnca! 
wards of the Maryland Uxuvers^tj Hos^tal 
With us, the incidence of pyehtis with preg 
nauQ' IS 3 1 per cent, which corresponds f airiy 
well with findings from other dimes How- 
ever, there is a widespread discrepancy ob 
served between these various reports, the 
occurrence varying from i per cent to per 
cent of normal pregnant women 
In the senes of 236 patients reviewed, 136 
were pnrrupar^ and 100 multipar'e We have 

noted that the degree of dilatation of the 
upper unnary tract is greater m the pnmipara 
than iti the multipara This may possibly be 
produced by the greater pressure on the 
ureter, which is caused by the uterus enlarg 
mg m an abdomen whose abdominal wall is 


initial attack of pyelitis, and that later the in 
fection fiared up in subsequent pregnancies 
In others there was only one attad of pve- 
litjs with the following pregnancies entirelj 
nomial 

IREATilEVT 

The treatment of the inflamrnalory leswas 
of the unnatj' tract during pregnancj fills 
into 2 mam groups, namclj , the mediaEal or 
palliative and the operative ot radical For 
tunately, the vast majonty of these ingam 
matorj processes respond to the niedianal 
form of therapy, as shown by this group of 
236 patients, ell of w'hom re^nded to these 
palliative measures, with the etception of r j 
who required more radical procures for 
their relief 


less yielding to its growth As a rule, pydms 
m the pnmipara is more severe than m the 
multipara, the temperature is higher, fre 
quently 105 to 106 degrees, chills more- fre 
quent, and there is greater pain with more 
prostration and toxicitj Everjone agrees 
that stasis is one of the main factors m the 
production of urmar> tract infection and this 
has a direct bearing on the time of occurrence 
of pyelitis W'e found that pj eli tis developed 
m only ii patients during the first 16 weeks 
of pregnancj , for in this period the unnar> 
tract IS just beginning to show definite pres 
sure effects and the madence is natuta!l> low 
The frequency of pjditis increases as preg 
nancj advances la the middle tnmester 
there were 32 such infections and in the last 
period 97, postpartum infections numbered 
96 

It was noted that patients who had marked 
elevation of temperature and who were some 
what toxic were prone to dehver prematurely, 
m this senes, so delivered spmilaneously, 
while in II the prcgnani^' was mlem^ted 
artifiaall> 

As we know, the colon baallus is the most 
frequent offending organism, and so it proved 
to be in this senes fhe next most common 
type recovered was the coccal group 

Several of our patients gave histones of 
repeated attacks of p>elitis dunag succeeding 
ptegnanaes, however, others stated that they 
were free of infection during the ptegnanaes 
which immediately followed the one with the 


The type of therspj naturally depends oa 
the condition of the patient, as evadenetd b> 
the extent and seventj of the pathoiog> The 
great majority of these infections are coo 
fined primanlj to the pelvic and urettfsl 
mucosa and are frequently assoaated with 
varying degrees of pyelonephritis The proof 
of the existence of mild degrees of kidney is 
fection IS difficult, for it is not until extensive 
parenchymal involvement has come aboot 
that significant changes in the phihaleia and 
the non protein blood nitrogen arc obsened 
For the most part the diagnosis of such a 
condition must be based upon the dimcal 
findings 

Dunng the acute stage of these infections, 
conservatism is the all important factor The 
eliounation of the kidney must be augments 
either by the copious intake of fluids b) 
mouth or if not well tolerated in this manner, 
subcutaneous or intravenous therapy must 
be instituted If there is an elevation of the 
non protein blood nitrogen, as evidenced b) 
nausea, vomiting drow siness and gradual un 
nar> suppression the frequent administration 
of intrav inous glucose is of the greatest value 
The time honored practice of alkalisation cl 
the unne may be earned out aUhough its 
efficacy is quite dubious as it has no spccibc 
action, for the colon bacillus will grow as 
luxuriantly on alkaline media as on acid 
media 

Another procedure that may be of value is 
changing the patient s posture from side to 
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pouring of ketone bodies in the wine, chjefl> 
beta hydiOKy butj ric aad It h^s been shonn 
bj Fuller that it is this ketone bod> m the 
presence of markedly acid unne that produres 
the desired bactericidal effect The diet is 
difficult to carry out, as it frequently pro 
duces marked gastrointestinal disturbances 
which at times are distressing Wc ha\e dis 
continued the use of this diet m the treatment 
of unnary tract infections during pregnancy, 
particularly due to the fact that it produces a 
definite decrease in the carbon dioxide com 
bming po\ cr of the blood, a condition not 
desirable at this time 

Our experience with th** use of mandehc 
aud dunng pregnancj has been limited as 
w ell as not encouraging This substance which 
IS excreted unchanged is efficaQous only in a 
markedly acid urine, the aadity bemg accom 
phahed hy the administration of atnmoruum 
chloride Ttus. type of therapy neceasitates 
the decrease of fluid intake, which would 
seem not desirable m the treatment of urinary 
tract itiUctwos at this time 

From the clinical and Kboratorv observa 
tions recently appearing from vanoiia dimes, 
It would seem that eulfanilaoude is a valuable 
untiary antiseptic being hacteriadal for the 
cohforro a"d coccal groups, and is capable of 
rendering the unne sterile dunng gestation 
Helmholtz and Oaterberg state that sulfamU 
mide given by mouth produces a unne bac 
tericidal for the organisms usually found m 
unnarv irfertions, with the exception of the 
Streptococcus fxcalis Its ease of admiois 
tration, its action in an alkaline unne, and its 
successful use in rapidly cleanng up infections 
resistant to mandehc aad make sulfaoila 
mide a unnary antiseptic of great value 
Cook and Buchtel recommend the use of ade 
qudtc do>es of sulfanilamide if good results 
are to bv obtained They administer 30 grains 
(2 gm ) the first day, 40 grams (z 65 gm ) the 
«;econd dai , 60 grama {4 gm ) the third day, 
and 40 grams (2 65 gm ) each day thereafter 

Reanv and his associates have recently 
reported thfir results mth sulfanilamide in 
the treatment of 16 patients suffenng with 
Pi ehtis mth pregnancy, due to the colon baal 
lus In every patient treated, ercept rae the 
drug appeared to bring about a rapid abate- 


ment of symptoms and stenLzabon of lit 
urme, the urine bemg fete of pusatidorgiaumi 
m 3 to ? tiny’s They report one failure, a pi 
ticntmhertwentiethneekofpregnancjjslio^ 
unne contained a heavy growth of an atype^j 
coliform organism which proved to be re'hl 
ant to sulfanilamide as well as to manMc 
aad In this group of patients treated, no 
other medication was used neither "ras ti* 
diet nor thi fluid intake restricted 
We have been somewhat hesitant in our 
use of sulfanilamide la the treatment ol IhM 
urinary tract infections for it is sull in ftt 
e^nmentnl stage and its mode of actmis 
quite obscure ftobably we have be^n too 
conservative, but we have been loath to mu 
the haxard of adding a possible touu ma ;ii« 
taiion to an alreadv lU patient The rerrt 
literature is replete with accounts o' th"' 
vanous mamfestations whiub are eX toes 
quite alarming, but personally we do net 
know of a death that can be defimtdv atfb 
uted to the use of sulfanilamide long wd 
Bliss give a note of warning as to the ladn 
cnraimte use of this substance, for U hs» 
tarn ser ous toxic effects upon the hem w 
poietic system and they further stat^ that its 
carders and rccUesa usc is unwampw wd 
will undoubtedly result in fatalities Hnrat 
the University Hospital AmoM, whoMsiw 
considerable experience with this type « 
therapy in the treatment of streptococac 
memngilis behev es that it can be us^d 
safety provided the patient s p ogress can of 
carefully observed 
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retina, choroid, and sclerotic vath one strong before the eyeball softens, the sclera being 
scar The actual area cauterized does not perforated to a depth of 2 to_ 3 millLmeters, 
spread, and for this reason is dehiutely su- the cauterj- point being kept in about 3 to 4 
perior to the Guist and Lindner chemical seconds One drawback is the important fact 
cauterization method, or even the endothermy that the heat varies 

current used by Larsson, Weve, and Safar. The Lhidner-Guist chemical cauterization 

The operation The location of the retinal method. Both Lindner and Guist decided upon 
tear having been accurately ascertained by the use of potassium hydroxide after many 
one of several methods’ and sketches made of poor results following the early successes with 
the fundus picture, the eye is irrigated ndth thermocauteiy- and plvanocauter3- methods- 
ox)'cyanide of mercury, r :io,ooo solution, and After subconjunctival or retrobulbar anes- 
anesthetized by the instillation of cocaine thesia injections, the site of the tear is marked 
hydrochloride, 4 per cent solution, or butyn on the bare sclera, the area is surrounded with 
2 per cent solution, r irunim, at 3 minute inter- a series of scleral trephinings, either a 1.5 or 
vals for 4 instillations A retrobulbar or sub- x.75 millimeter trephine being used. The 
conjunctival injection of novocain solution, 2 trep h i n ing is done very gradually in layers, 
per cent, i to i 5 cubic centimeters is made. Not eveiy* trephine opening is touched with 
and r to 2 drops of adrenahn solution x:i,ooo the caustic. The caustic application is im- 
is instilled to control bleeding. If butyn is mediately neutralized with J/i per cent acetic 
used instead of cocaine, the cornea will remain acid. Lastly, the choroid is perforated with a 
clearer and ophthalmoscopic examination con- sharp canaliculus dilator, 
trol becomes much easier. The conjunctiva The complications consist of piercing the 
over the area involved is incised parallel to and choroid and allowing subretinal fluid to escape, 
10 to 12 millimeters distant from the limbus, and hemorrhage from an injured vortex vein 
and the conjunctival edges are retracted with or choroid 

silk traction sutures or suitable retractors However, large surfaces can be cauterized, 
The exact area in the sclera overljing the tear especially necessary' when large disinsertions 
is carefully ascertained, usually with the aid of are treated. The main disadvantages consist 
an Amsler or Macky marker The sclera is of the requirement of an exact technique of 
incised with a fine Graefe knife for a distance the trephining, the consumption of much 
of r to 2 millimeters in length If much fluid time, and hermorrhage from the choroidal 
is present, the knife is rotated to allow escape vessels. 

of same, if little fluid is present, only a small Lindner used a so called undermining tech- 
mcision is made and the knife is not rotated nique for holes in the macula The idea is an 
The cautery, which has been previously heated excellent one, but the technique necessary is 
to a white incandescence, is now plunged much involved 

through the incision to the depth of 3 or 4 Diathermy or electrocoagulation This con- 
milhmeters in such a way as to touch the sists of two methods, xfiz : (r) surface coagula- 
retina. It is left in for only i or 2 seconds, tion with blunt electrodes; (2) electropunc- 
never more The conjunctiva is sutured with tures producing coagulation in the choroid, 
a single running loose suture, atropine sul- Surface coagulation was given impetus bv 
phate unguentum, i per cent, is instilled, and the reports from Larsson’s clinic in Stockholm 
both eyes are bandaged The head of the He aimed at coagulating a large portion of the 
patient is placed in such a position that the choroid, which produced an extensive retino- 
ntreous presses against the puncture hole choroiditis with resultant closing of the tear. 

The galvanocautery method This method \Yhile an accurate localization of the tear is 
has been extensively used in place of the not so necessarv' with this method, Weve in- 
thermocauterj' Fine electrodes, slightly bent sisted that the'electrocoagulations be placed 
at the end, are used. Electrodes made with directly over the region of the tear. A ball 
sharp points may be used to pierce the sdera electrode 2 millimeters in diameter is held 
more easily. Several punctures may be made lightly against the sclera for 3 seconds the 
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T he etiology of idiopathic delacb 
meat of the retiaa is m manj cases 
confused, because the predisposing 
factors are combined In the first 
place, there are two outstanding/actow thjt 
favor the production of retinal detachment— 
mjopia and trauma Less marked predis 
posing factors arc chonoretinitis of low degree 
and senile degeneration of tht retina These 
four factors are the most important and cither 
isolated or associated with each other, pJa> a 
part in most cases of retinal detachment 
Slides of an eje recentlj etammed histo 
logically by Vogt, in which the retinal detach 
meiit was only several weeks old reveal the 
fact that in fresh detachments there is no 
evidence of any inflammatory changes, as 
postulated fay Leber Nordenson Gonin 'nierc 
are no evidences, of any inflammatory hemor 
rhages or bfoodclots nor of any scar forma 
tion, nor of any strand formation, nor of any 
inflammation whatever as a cause of spon 
taneous retinal detachment 
finalfy, other predi-posmg conditions m 
this, disease include hepatorenal msufliaency, 
dvscrasias, psjduc disorders, and ocular fa 
tigue The causta which may produce symp 
tomatic detachment are tumors, cysticercus, 
albuminuric retinitis orbital ceUuhtis,sdentis, 
etc 

Recurrences after successful retinal detach 
ment operations are very frequent The cor 
rect percentage is not known at present 
K-lnner, Larsson Vogt, Weve and others have 
written about thia in the literature Gomn 
differentiate*, betw cen recurrences which occur 
2 to 5 weeks after surgical interfertna , and 
those which occur later In the first cases he 
believes that the original tear i*. not properly 
dosed or staled or another tear been 
miSsed or overlooked, or a tear mav be present 
m an area which the ophthalmoscope cannot 
ob erve In moat of these recurrent cases the 
cause probably lies in the great fragthty of the 
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retina, nhicb tears m a new place as sooa ts 
the original tear is sealed down Tbefragiiit)' 
of the retina is a very important factor Tie 
operation then becomes a symptomatic treat 
One must not overstep the limitations 
offer»»d by each individual case, othermse sur 
gery will be discredited 
We close or seal through operations the end 
result 0/ the causativ e factor or proce» of di* 
retinal detachment, which rarefies or thins ttii' 
retina and fay this means can a'so Ud to 
formation of tears, through which the vitreous 
enters behind the retina and results in detadi 
mcot of the retina in a large proportion of tbe 
cases There is, therefore, no reason why i 
case that has healed successfully after ooeri 
Hon, should not develop a new holeor holes in 
the immediate vionity of the healed ares, 
where the retina has become patboleyiicslli' 
thin or fragile, with a resultant rccunenceo! 
the retinal detachment Following a r cur 
rence, the surgeon should persuade the patient 
to have a second or third operation, as the 
rarefied or fragile area of the retina is usually 
limited m extent and may be succe»Mly 
Scaled or closed up If the second eye i> fiR'" 
tioning properly, it mav be more Afficult to 
persuade the patient to have further work 
done If the second operation is unsuccessU, 
or a rccurrenre develops, it becomes even 
more difficult to secure the patient’s consul 
for A third or even fourth surgical procedure 

OPERATIVE MECUODS TOR DETACITMEST 
or Tire HETmA 

Gcnin therpiopuncture method One, of 
course, must begin with Gomn's th'^rmopunc 
ture method which he so ablv elaborated upon 
about r r years ago Gonin chose this method 
because of tbe simpbuty of instrumentation 
This method has many advantages, especially 
when It is possible to reach the tears without 
much difficulty and when they are of such a 
nature that they can be sealed with i thenco 
puncture The scar, about 4 to s millimeters 
m width. Is a firm scar which glues down tie 
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retina, choroid, and sclerotic ■ndth one strong 
scar The actual area cauterized does not 
spread, and for this reason is definitel}’ su- 
penor to the Guist and Lindner chemical 
cauterization method, or even the endothermy 
current used by Larsson, Weve, and Safar. 

The operation The location of the retinal 
tear having been accurately ascertained by 
one of several methods, and sketches made of 
the fimdus picture, the eye is irrigated rvith 
oxjx}'anide of mercury, i :io,ooo solution, and 
anesthetized by the instillation of cocaine 
hydrochloride, 4 per cent solution, or butyn 
2 per cent solution, i minim, at 3 minute inter- 
vals for 4 instillations, A retrobulbar or sub- 
conjunctival injection of novocain solution, 2 
per cent, i to 1.5 cubic centimeters is made, 
and I to 2 drops of adrenalin solution i:r,ooo 
is instilled to control bleeding. If butyn is 
used instead of cocaine, the cornea ^vUl remain 
clearer and ophthalmoscopic examination con- 
trol becomes much easier. The conjunctiva 
over the area involved is incised parallel to and 
10 to 12 millimeters distant from the limbus, 
and the conjunctival edges are retracted with 
silk traction sutures or suitable retractors. 
The exact area in the sclera overlying the tear 
is carefully ascertained, usually with the aid of 
an Amsler or Macky marker The sclera is 
incised with a fine Graefe knife for a distance 
of I to 2 rmllimeters in length If much fluid 
is present, the knife is rotated to allow escape 
of same, if little fluid is present, only a small 
incision is made and the knife is not rotated 
The cauterj’-, which has been premously heated 
to a white incandescence, is now plunged 
through the incision to the depth of 3 or 4 
nulhmeters in such a way as to touch the 
retma. It is left in for only i or 2 seconds, 
never more The conjunctiva is sutured with 
a single running loose suture, atropine sul- 
phate unguentum, i per cent, is instilled, and 
both eyes are bandaged. The head of the 
patient is placed in such a position that the 
^^treous presses against the puncture hole 
The galvanocautcry method This method 
has been extensively used in place of the 
thermocauter}’’ Fine electrodes, slightly bent 
at the end, are used Electrodes made with 
sharp points may be used to pierce the sclera 
more easily. Several punctures may be made 


before the eyeball softens, the sclera being 
perforated to a depth of 2 to 3 millimeters, 
the cauter}' point being kept in about 3 to 4 
seconds One drawback is the important fact 
that the heat varies. 

The Lindner-Gitisl chemical cauterization 
method. Both Lindner and Guist decided upon 
the use of potassium hydroxide after man}” 
poor results following the early successes with 
thermocautery and galvanocauter}* methods. 

After subconjimctival or retrobulbar anes- 
thesia injections, the site of the tear is marked 
on the bare sclera, the area is surrounded with 
a series of scleral trephinings, either a 1.5 or 
I 75 millimeter trephine being used. The 
trephining is done very gradually in layers. 
Not every trephine opening is touched with 
the caustic. The caustic application is im- 
mediately neutralized with yi per cent acetic 
acid. Lastly, the choroid is perforated -ndth a 
sharp canaUciflus dilator. 

The complications consist of piercing the 
choroid and allowing subretinal fluid to escape, 
and hemorrhage from an injured vortex vein 
or choroid 

However, large surfaces can be cauterized, 
especially necessar}- when large disinsertions 
are treated The main disadvantages consist 
of the requirement of an exact technique of 
the trephimng, the consumption of much 
time, and hermorrhage from the choroidal 
vessels, 

Lindner used a so called undermining tech- 
nique for holes in the macula. The idea is an 
excellent one, but the technique necessary is 
much involved. 

Diathermy or electrocoagulation. This con- 
sists of two methods, ■viz. : (i) surface coagula- 
tion with blunt electrodes; (2) electropunc- 
tures producing coagulation in the choroid. 

Surface coagulation was given impetus by 
the reports from Larsson's clinic in Stockholm. 
He aimed at coagulating a large portion of the 
choroid, which produced an extensive retino- 
choroiditis with resultant closing of the tear. 
WTiile an accurate localization of the tear is 
not so necessar}” -with this method, Weve in- 
sisted that the electrocoagulations be placed 
directly over the region of the tear. A ball 
electrode 2 millimeters in diameter is held 
lightly against the sclera for 3 seconds the 
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apphcatjons being kept at a distance of a to 3 
tniJhmeters apart A trephine opening or a is 
made m the coagulated area, the ^orotd per- 
forated with a sharp scissors point, and the 
subretinal fluid is allowed to escape The 
complications are few, e-rcept for a definite 
lowering of tension 

The strength of current used is 30 to 40 
imlhamperes \Vc\e used a 3 to 4 n^hmeler 
ball electrode with 100 to 130 trufhamperes as 
a rule, the time being 2 to 3 seconds for <»arh 
application 

Wets iechmque 'tVeve later changed from 
surface coagulation to the dcctropuncture 
method W eve uses fine needles o 2 millimeter 
thick and ranging from o 75 to 1 5 millimeters 
m length “Brushes” containing 4 to 5 such 
needles may also be used The current used is 
30 imlhamperes Longer needles 3 nulUtncters 
m length may first be used to assist in locating 
the tear These punctures result m a white 
spot on the retina, about K disc diopter 
m diameter, and are observed ophthalmo 
scopically Then follows either the surface 
coagulation the multiple puncture method, or 
a combination of both A white flat scar 
results in the region of the tear The scar is 
similar m appearance (0 the thermopuncture 
method of Gonin It obliterates the tear and 
seals the retina down, and does not usually 
cause the formation of retinal folds and sub 
sequently secondary tears 

The mtcropuncture method is now univer 
sally practiced throughout the world The 
coagulation points have been varied by dif 
ferent operators such as the Salat pins 
W alker pins Gradle electrode etc The essen 
tial end result is practically the same The 
Walker pins require a moderately involved 
technique while the Gradle electrode is much 
simpler to use 

The electrolytic method of treatment of detach 
went of Ike retina katlialysis Electrolysis was 
first attempted m the surpeal treatment of 
retinal detachment toward the end of the 19th 
century It has recently boen revived by Vogt 
and Imre who have termed it katholysis 
The main difference between this therapeutic 
procedure in those days and now is the un 
portance of the accurate localization of retmal 
tears with the object of dosing them Ibroagb 


a barrage of choroidoretmal lesions ind ced 
^epticatly fay chemical causUcs or tboagi 
the mediuBj of such physical agents as kit 
and electricity 

The therapeutic principle of Utholj-asisto 
effect reaction through the liberation d so- 
dium and hydrovyl ions at the point of the 
negative tcimmal which is inserted through 
the sclera into the choroid 

The technique is similar to that described 
for diathermy The negative electrode coa 
sists of platinum indium needles 1, i 5, or j 
milhnjeters m length, depending upsa irlat 
part of the cy eball they are to be used Tk 
positive electrode is attached either to an 
Amiga retractor or the patient's limb Bob 
bles of hydrogen gag are liberated at the tip of 
the needle in the choroid Tie current my 
vary from i 75 to 3 milhamperes and is held 
in contact for 3 to 4 seconds 
'Ibe first puncture la the sclera is made as 
nearly as possible 2 millimeters behind the site 
where the retinal tear is judged fo he, *sd tk 
fundus is eTamined immediately alter thi^ 
Bubbles ol hydrogen gas are seen at the point 
of perloration ol the electrode and these sene 
for intra ocular localuation of the relation of 
the puncture to the retinal tear The necdlew 
inserted at intervals of o 5 miilimeters ovtj 
this area as the scats produced by thu method 
of treatment are small and do not appear to be 
more than 0 5 or 0 75 raiUimeter in diameter 
on ophthalmoscopic examination The retina 
15 shallow and at the macular and postenof 
pole of the eye a greyish white, fluffy ed^ 
cloud is readily seen at the point of the neemfi 
m addition to the bubbles Surface coagula 
lion with diathermy may be made to surroaotJ 
this area The sclera is trephined as usual over 
this area or over the area where the 
most dependent The choroid is punctured 
with a punctum dilator and the subtetmai 
fiuuf is evacuated 


n with 


In favor of katholysis is the preasion t 
which its effect on the ocular tissues ‘s 
cumsenbed There is no extensive spread 0 
the current and on this account no damage is 
inflicted on other mtra-ocular structur^ 
mote from the area of operation After katfao j 
51s there arc usually not seen any coropii 
cations such as cyclJkS/ cataract, ana 
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optic neuritis which follow in some cases in 
retinal detachment treated by any one of the 
surgical diathermy procedures. 

OphthalmoBCopically the choroidoretinal 
scars appear to be 0.5 to o 75 milhmeters in 
diameter, are well localized, and do not appear 
to cause e.^tensive fibrosis of the choroid and 
interfere -uith the absorption of the inter- 
retinal fluid This is especially advantageous 
when operating in the region of the macula. In 
most cases of retinal detachment treated by 
katholysis, there are a few fine opacities in the 
wtreous over the site of the operated area for 
3 or 4 weeks, but elsewhere this structure is 
very little disturbed 

The minute and well localized areas where 
the caustic efiect of katholysis has operated 
are particularly advantageous in the treat- 
ment of a retinal tear at or near the macula 
where it is essential to avoid widespread dam- 
age to the adjacent retina and the optic nerve. 

Another advantage of katholysis is its value 
in localizing the site of the retinal tear. At the 
point of insertion of the negative electrode 
through the sclera and choroid, a string of 
hydrogen bubbles about 2 to 3 millimeters 
long is to be seen, easily recognizable on oph- 
thalmoscopic examination , these bubbles afford 
an important mark of the relationship of the 
puncture to the site of the retinal tear In the 
katholysis operation when a retinal tear lies 
beneath the course of an extra-ocular muscle 
there is no need to divide it as a needle 4 milli- 
meters long may be used to pierce the muscle 
fibers and then the sclera and choroid. Divi- 
sion of an extra-ocular musde is, in some 
instances, necessary for the purpose of surgical 
access to post-equatorial parts of the sclera, 
but for the exposure of the sclera at, and in 
front of, the equator a muscle may be gently 
retracted by means of a double loop of No. i 
silk passed around its belly. 

There are usually no intense reactions after 
katholj'sis with choroidal hjpieremia and con- 
junctival chemosis as sometimes occur after 
diathermy and render the prognosis of some 
cases bad Also there are no dense adhesions 
formed between the sclera and Tenon’s cap- 
sule, a feature which makes exposure of the 
sclera a relativel}’ easy matter if a second 
operation should prove to be necessary. After 


surface diatherm}" the sclera and Tenon’s cap- 
sule are so densely matted together that clear 
exposure and hemostasis are effected only 
after considerable trouble. 

Some recent research work by U'eekers on 
the surgical treatment of retinal detachment 
has shown the importance of the part played 
by plugs of organized granulation tissue which, 
passing through prmcture wounds in the ocular 
tunics, adhere fi-mly to the episcleral tissues 
outside and to the vitreous within but not to 
the choroid and sclera on their wa}' through 
these structures The function of these granu- 
lation tissue plugs is to act as links between 
the outer surface of the vitreous and the 
episcleral tissues, in this manner holding the 
retina pinned back in juxtaposition with the 
choroid. 

Up to date, msufiicient histological exami- 
nations hav'e been made after katholysis to 
ascertain whether this feature has any bearing 
on the success or failure of the katholv'sis 
operation when the negative needle has been 
deliberately passed into, or just through, the 
retina during the operation. 

Other lesser adv'antages are concerned with 
the apparatus, which is simple in structure, 
reliable, sensitive, portable, and inexpensive 
Among the disadv'antages may be mentioned 
the lowered intra-ocular pressure after several 
punctures hav'^e been made with the kathode 
needle and some inter-retinal fluid has been 
lost Howev'er, this does not make trephining 
at the end of operation insuperably difiicult 
for with patience and care it may be effected 
without any untoward accident We think tliat 
trephining is the most satisfactory' method of 
draining the inter-retinal fluid A trephine 
hole takes longer to dose than the punctures 
with micro-pins and other such dev'ices hlul- 
tiple fine punctures may aU dose simultane- 
ously in a relatively short time whereas drain- 
age from a trephine hole carefully placed and 
fashioned will be effective at least for several 
days after operation and in some cases for 
sev'eral weeks 

The tenacitv' of the choroidoretinal scar 
after katholysis is problematical. Up to date 
we have had the impression that the scars are 
too small and feeble to seal effectiv'ely a large 
retinal tear and some moderate sized" holes in 
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the upper half of the retina m the inajont^ of 
such cases 

Katholvsia Tvith all its inherent advantages 
in the ease of operation, use of simple, iner 
pensive apparatus etc , has one definite disad 
\ antage, and that is the fact that the resultant 
adhtsu e scar maj not be of sufficient strength 
to keep the retina in place We believ t that if 
the area of katholjsis is surrounded with a 
zone of Larsson's surface diathermy coagula 
tion more fibrosis \ all be formed and a denser 


adhesive process produced Katholjjs miv 
also he combined v.^th multiple tkithtrmv 
micropunctures The tatholj'sis mav b* utej 
to seal the tear proper, while the thcrap) m 
the surrounding area with either micw-p- 
coagulation or diathermy coagulation orsur 
face diathermj coagulation, wall tend to sea! 
the surrounding retinal area more securelj to 
the choro d This latter method secm^ to ''c 
the best form of treatment offered mth our 
prfc>ent knowledge 



SOME PRINCIPLES INVOLVED IN SURGERY OF THE 

/ 

EXTRA-OCULAR MUSCLES 


AVERY De H. PRAKGEN, M.D., Rochester, Mbnesota 


I N general, the principles governing the sur- 
gical treatment of the extra-ocular mus- 
cles are identical Mth those governing 
surgerj' elsewhere in the body. Because 
of peculiar anatomical and physiolo^cal char- 
acteristics, however, there are certain aspects 
of these principles when applied to surger^'^ of 
the musdes of the eye which may need redew- 
ing Surgery of the eye musdes is not a settled 
affair, and like aU surgerj’- it is in a constant 
state of controversy and change It is well 
that this is so because such is the waj-- of 
progress. 

In discussing surgical treatment one cannot 
avoid stressing first the importance of diagno- 
sis A thorough and refined differential diag- 
nosis teUs us (i) what is wrong, (2) when to 
operate or when not to operate, and (3) indi- 
cates what should be done. It is my feeling 
that much of the confusion on these 3 points 
could be eliminated by more careful attention 
to the differential diagnosis It is not enough 
that eyes dedate and have to be straightened. 
There are reasons why these dedations occur. 
A study of these reasons will usually determine 
that certain primarj’- and secondary anatomical 
and innervational defects exist, and an attempt 
to evaluate the relative importance of these 
underljnng defects greatly aids in understand- 
ing the tj^e of muscular anomaly uith which 
one is faced By thus classifjnng cases accord- 
ing to disturbances of function, one should be 
in a better position to select the surgical pro- 
cedure to correct them Often several methods 
are available to straighten e}"es, but one of 
these will be the best if it is possible to pick it. 
Differential diagnosis aids in such selection. 
The aim of modern surgical treatment of the 
eye musdes is restoration of fimction rather 
than mere cosmetic improvement. VTien func- 
tion is restored, cosmetic results will be satis- 


factor3n In a predous paper* I discussed this 
relationship between surgical treatment and 
differential diagnosis more fully. 

Several other factors must also be considered 
in deciding when to operate. These are the age 
of the patient, predous treatment, the present 
status of the condition as to whether it is im- 
prox-ing or not, the accessibUit}' of the patient 
for prolonged non-operative treatment, the 
tj’pe of patient (that is, his personality), and 
Ms sodal and economic status The age of the 
patient is not as important as it was formerly 
supposed to be. Modem procedures, such as 
the recession operation and the use of catgut 
sutures, have made it possible to operate safely 
and accurately even at an early age, When 
proper non-operative management has been 
sufficiently tried and the defects are not im- 
prodng or are becoming more marked, sur- 
gery is indicated at any age. Suffident trial 
of non-operative measures should perhaps be 
from 6 months to 2 years, depending upon the 
indiddual case. In dedding to operate, one 
must consider the degree and nature of the 
strabismus, the condition of the \nsual appara- 
tus, and the response or lack of response of the 
latter to treatment. It is granted that many 
patients can be cured b)^ rather prolonged non- 
operative treatment, but the drcumstances 
must be favorable These drcumstances are, 
as has been indicated, the accessibility of the 
patient for treatment, the tj-pe of patient, and 
the abHitj’ of the patient and his family to co- 
operate intelligently without economic dis- 
tress IVhen these factors are unfavorable, it 
is perhaps better to operate than to permit 
these eyes to remain out of alinement. Spon- 
taneous recover}' of fusion and stereopsis are 
often noted after surgical correction when no 
other treatment has been given I am heartily 
in favor of orthoptic training when surround- 
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the upper half of the retina in the majontv of 
such ttbCs 

Xatholjsis with aJJ its inherent advantages 
in the case of operation, use of simple, jnet- 
pensiv e apparatus, etc , has one defomte disad- 
\antagc, and that is the fact that the resultant 
•idhcsive scar maj not be of sufliacnt stroigth 
to keep the retina in place Wc believe that if 
the area of hathcljais is surrounded with a 
zone of Larsbon’s surface diatherm> coagula 
tion, more fibrosis will be formed and a denser 


adhesive process produced Kathoijsia mav 
also be combined with multiple djjttjmj 
micropunctures The Lathoiysis maj beused 
to seal the tear proper, while the therap/ a 
the surrounding area with either micro pio 
coagulation or diathermj coagu’atwn.orsu. 
face diathermv coagulation, will tend to seal 
the surrounding retinal area more se u ely to 
the choroid This latter method «eenis to bf 
the best form of treatment offered with our 
present knowledge 
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muscle pull by adding part of it to the recon- 
structed tendon. In preparing to alter the pull 
of a muscle, one must be sure to free it from all 
secondary attachments to the conjunctiva and 
the globe, particxdarly the latter. These sec- 
ondarj" attachments, if unsevered, will prevent 
a muscle from being puUed forv,'ard or slipped 
backward, and may defeat either shortening or 
recession of a muscle. A tendon cannot be 
effectively shortened or recessed unless it is so 
freed. After completely isolating and freeing 
a tendon and muscle from all attachments, it is 
possible to resect about 15 millimeters of tis- 
sue, if so desired, as in the case of verj^ paretic 
or paralyzed muscles Tendon transplants 
from other muscles to assist in the restoration 
of action to paralyzed muscles are fairly satis- 
factory if one is radical enough in his dissec- 
tion and preparation In operating on these 
paralyzed muscles I prefer to shorten the mus- 
cle in addition to using the transplants. 

In securing fixation or anchorage of the re- 
constructed tendon to the sclera, the aim is to 
secure firmness and permanency as well as cor- 
rect anatomical alinement Exact mathemat- 
ical measurement should be employed in plac- 
ing a new sderal insertion in either recession, 
resection, or advancement. The normal dis- 
tances of the various insertions from the limbus 
of the cornea should be kept in mind and these 
should be altered exactly as required. Esti- 
mated changes are likely to be inaccurate 
Various means have been adopted to secure 
firm anchorage to the sclera Silk sutures have 
been used with different combinations and 
knots. When tension has been created, such as 
in resection and advancement, I object to mul- 
tiple silk sutures tightly tied in the tissues be- 
cause they produce strangulation and invite 
sloughmg and necrosis. Also, silk, when used, 
has to be removed. This may necessitate fur- 
ther anesthesia, as in the case of children, and 
also invites the danger of pulling on or dis- 
turbing the newly umted tissues Splints, such 
as gold and_ steel plates, are used to hold the 
tendons which have been operated on in proper 
alinement, and we at the clinic have found the 
former satisfactorj’ for tendons w^hich have 
been subjected to e.xtensive resection, thus 
creating much tension We do not use gold 
plates routinely, however, but only in special 


cases. At present we prefer catgut sutures for 
all operations on muscles of the eye, including 
conjunctival closure. We use plain, _non- 
iodized, and non-chromic gut put up sterile in 
alcohol, the alcohol being easily rinsed off 
before the gut is used. We find No. 000 plain 
gut satisfactory' for resections and tucks and 
we use No. 00000 plain gut for recession and for 
conjunctival closure. These sutures seem to 
hold sufficiently long for firm union to take 
place, and they produce a very' minimum of 
reaction. In addition, they do not have to be 
removed. Except when buried in a tuck, aU 
knots are tied outside the conjunctiva so that 
a minimal amount of gut is buried and has to 
be absorbed The latter point is, I believe, im- 
portant in producing less reaction; buried 
sutures no doubt cause more reaction. 

Postoperative care is simple. The first prin- 
dple of healing is quiet and rest. Both eyes are 
padded to keep them quiet A firm, pressure 
roller bandage is used on the eye or eyes which 
have been operated on the first day. It is felt 
that moderate pressure controls the transuda- 
tion of fluids and possible bleeding. The pa- 
tient is kept in bed. Dressings are dianged the 
following day' and pressure is discontinued. 
Patients who have had recessions are allowed 
up and are dismissed from the hospital about 
the fourth or fifth day, the eye which has been 
operated on is imcovered the following day'. 
Patients who have had resections and tucks 
are kept quiet in bed with both eyes covered 
for about 7 days; they' are dismissed from the 
hospital on the eighth or ninth day' with their 
eyes uncovered. VTien a musde has been 
operated on a second time or when gold plates 
have been used because of the degree of short- 
ening and the tension produced, the patient is 
kept quiet several days longer. 

I am sure that rather marked and even 
severe reactions of the parts operated upon are 
quite often encoimtered. Such reaction con- 
sists of sweUing of the upper lid and edema of 
the ocular conjunctiva. This appears about 
the third day; it isnon-suppurativeand reaches 
its height about the sixth day, when it gradu- 
ally recedes. This reaction is probably a non- 
suppurative serous tenonitis of traumatic or 
chemical origin. While it is practically always 
harmless, it is nevertheless unpleasant and 



386 SURGER\, GYNECOLOGY 


AND OBSTETRICS 


ingcircuinstancesarefavorabJe Wbenorthop 
tjc trammg is impossible or not feasible, I fae 
lie\e surgery should be resorted to more often 
At least these ejes can be straightened €md 
given a chance to overcome amblyopia and 
develop fusion by themselves nhen no other 
assistance is available 
One has a natural aversion to operating on 
both eyes at one sitting When the paUent is 
available, it is probably best to operate on one 
eye and then on the other at a later date 
When patients come from a long distance tind 
are unable to return for further treatment, 
hotvever, it may be necessary to iterate on 
both eyes at the same sitting Y\bethcr to 
operate on both ey es or one is also determiaed, 
of course, by the seventy of the defect and 
whether it vs bilateral When a bilateral defect 
etists, r ttioh It js more proper to correct both 
eyes than to unbalance the eyes by trying to 
obtain correction by operating on one eye 
alone In other words, one should attempt to 
restore normal function rather than to effect 
mere cosmebc straightening 
The type of anesthesia employed is impor 
tant to both patient and surgeon, an ef&aent 
anesthetic greatly promoting the successful 
outcome of any operation With an efhaent 
anesthetic, much less trauma, physical and 
mental, is encountered and better work is car 
ned out The physical condition of the pa 
tient being satisfactory, I much prefer general 
anesthesia It seems most dif&cult to obtain 


the amount of anesthetic consumed As a re 
suit of these procedures the patient comes out 
of anesthesia quietly and sleeps resl/ulJy hr 
several hours I am, of course, assuming that 
tve have decided before the operating room is 
reached, by careful diagnosis, just what and 
how much is going to be done, and we seldom 
change our plan unless something of an un 
usual anatomical nature is encountered 
Regardless of the type of operation per 
form^, there are certain fuodaniental proce 
dutes which are common to all evtra-ocular 
muscle surgery These are the tnasion, the 
isolation and reconstruction of tendons, the 
securing of anchorage or fixation to the sclera, 
and the use of vanous sutures and splints 
A properly placed masion giving iidequate 
exposure of the field and room to work is most 
essential I prefer a /ong incision through the 
coDjunctiva, together with free and wide un 
dernuniQg of this tissue so that the important 
landmarks of the insertion, tendon, and cap 
sule arc freely visible Too amall an incision 
prevents the carrying out of such a procedure 
As a corollary I ako prefer a smooth and care 
ful closure, using sutures enough to acMmphsh 
this This gives smoother healing and less 
scarring and granulation In incising, one 
should avoid injury to Tenons capsule and 
the tendon itself, for all of these structures may 
be needwl in the reamstruction In incising 
and m t^okting and reconstructing t-endons 
one must have due regard for tissue welfare 


satisfactory local anesthesia In the first place 
the patient is acutely conscious of the oper 
ator s every move and of the approach of in 
struments Second, pain is caused by pulling 
on the long anterior ciliary nerves which run 
forward through the ocular muscles Thstd, 
if the patient has been gtv en sufficient opiates 
and barbiturates to be insensitive to pain, he 
might as well be asleep as far as our abdity 
to inspect the eyes as we operate is con 
cemed At the clinic Dr Lundy and his 
associates have developed intratracheal an 
esthesia to a point where it is eminvatly 
satisfactory By this method the field is left 
entirely free Pentobarbital sodium (aem 
butal) and when permissible morpbne, are 
administered beforehand in adequate dosage 
to eliminate apprehension and to reduce greatly 


and ana at a nummuai of trauma, which is a 
(uodamental prinaple of alt surgery On the 
other hand one muat be radical enough m these 
maneuvers to attain proper reconstruction 
The b«t surgery at times may well be the 
most radical for one must not stop short of 
attaining the objective 

la reconstructing tendons one must consider 
whetherhersfaced wi th normal tendons, poorly 
developed or overly developed tendons, anom 
alous tendons or tendons that have pre 
viously been operated on The type of tendon 
which is uncov’ered naturally determines iQ 
addition to the djagno»i», just what type of 
reconstruction should be attempted The na 
tureanditevclopmentof Tenon s capsule should 
be noted, for it can often be altered to 
fessen muscle puff or can be used to reinforce 
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I T IS a great honor to be asked by your 
governing council to present a paper at 
your clinical congress. On receiving the 
mvntation to speak on trachoma I found 
myself in the embarrassing situation of not 
being able to think of any new facts concern- 
ing this disease Obviously, I am not expected 
to speak on the etiology of trachoma Un- 
doubtedly, you are well informed about the 
steady progress of the work of Thygeson, 
Julianelle, Harrison, and others, which has 
been done here in the United States, and 
which has carried the solution of the etiology 
of trachoma to a point where we hope it will 
soon cease to be a problem. 

Obviously it would be like carrying coals to 
Newcastle if I spoke here on the modem 
methods of combating endemic and epidemic 
trachoma You are all familiar with the 
methods and results of the campaign against 
trachoma which Cradle and his associates 
have been conducting in southern Illinois 
aided by the generosity and understanding of 
Governor Homer. 

The most discouraging thought, however, 
for one who is asked to speak on trachoma at 
this time must be that only one year ago 
MacCallan, probably the most experienced 
clinical trachomatologist of this era, published 
a monograph which contains practicxilly ev- 
erything worth knowing about trachoma 
Through the repercussions in the news- 
papers of the Sino-Japanese conflict, I became 
aware of a growing interest of the world at 
large in the fate of the 470 milli on inhabitants 
of the Republic of China The Chinese, who 
constitute the great majority of the popula- 
tion of the enormous country, have been de- 
scribed by one of their best connoisseurs, Dr. 
Hsien Wu, as “over-peaceful, non-persevering, 
non-progressive, non-enterprising, and easily 
contented with the enHronments in which 
they find themselves.” It occurred to me that 
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you might be interested to hear how the 
Chinese have been defending themselves 
against one of their domestic enemies, namely, 
against trachoma. 

There are only a few publications dealing 
with trachoma in China from the viewpoint 
of modem western medicine, and these pub- 
lications are not easily accessible I hav^e had 
direct contact with Chinese affected with 
trachoma in the outpatient department and 
hospital of the Peiping Union hledical Col- 
lege, an institution with which I have been 
connected for the last 4 years. The patients 
seen there come chiefly from Peiping and its 
vicinity, that is, from the province of Hopei 
In the Peiping Union Medical College, there 
is a special trachoma clinic for the employees 
of the institution. This clinic offers an e.x- 
cellent opportunity for continued study of 
trachoma cases, because attendance at this 
dinic is compulsory for trachomatous em- 
ployees 

On various journeys through China, I have 
made observations with regard to the inci- 
dence and the general character of trachoma 
in mral districts of the provinces of Hopei, 
Chahar, and Shansi, and in the cities of 
Shanghai, Nanking, and Hankow. Before I 
shall try to tell you what my stay in North 
China has taught me with regard to trachoma, 
it naight be well to investigate whether or not 
we agree in regard to the prindpal character- 
istics of trachoma. 

Trachoma is a contagious chronic inflam- 
matoiy disease of the human conjimctiva and 
cornea, in the course of which 4 typical stages 
can be distinguished. Severity and outcome 
of the disease vary greatly, due to differences 
in the vdrulence of the infectious agent and in 
the susceptibility of the indivddual. Patho- 
logically, the disease constitutes an infiltra- 
tive, granulomatous form of inflammation 
which is followed by scar formation. The 
disease is self-limited Partial removal or de- 
struction of the conjunctival infiltration b\' 
surgical means, grattage and massage of thie 
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makes one apprehensi\ e lest increased tension 
from the edema may interfere with thestitdies 
and healing When this occurs, I ha\e found 
intramuscular injection in the buttocks of 
boiled, vthole, raw milk effective in hastening 
resolution of the edema, s to to cubic centi 
meters of such milk uhich has been boiled for 
5 nunutes, IS used On the second or third day 
after operation, when such a reaction is seen 
to be impending, an injection is gi\ en, and one 
injection is as a rule, sufiiaent I believe such 
a procedure is more effectne than iced or hot 
compresses which necessitate excessive roanip 
ulation of the eye which has been operat^ 
on The less w e manipulate and interfere with 
healing the belter I believe wiU be the result 
Speaking in general of the after or end 
results of muscle surgery, I believe that I have 
seen far more under correction than over cor 
recUon If anything, one tends to do too little 
rather than too much As I said earher m this 
paper, I believ e that w e must be radical enough 
to attain our objectives The immediate result 
IS hlefy to be disappointing, as the muscles 
which have recently been operated on are sore 
and Ump, and the ffnal result may cot be ap 
parent for several weeks or even months, as 


there is much readjustment which must tike 
place in the complex muscle team of the tno 
eyes after any muscle surgery has been pet 
formed 

SUIIMARV AND CONCLUSIONS 
A refined differential diagnosis is the first 
reijuisite of cxtra-oculat muscle surgerj In 
deadmg to operate, one should be guided not 
so much b> the age of the patient as h> the 
degree and nature of the strabismus, the con 
diCion of the visual apparatus and the « 
sponse or lack of response of the latter to non 
operative treatment 

In reconstructing tendons, while due reaped 
should be paid to tissue, one must neiertie 
less be radical enough to attain the desired 
objective 

Exact measurement should be used in altei 
ing tendon insertions on the sclera, plain |uj 
sutures are preferable for secunng sclera 
anchorage, and intramuscular injection o 
boded, whole, raw nulk has been found useful 
in controlling undue postoperative reaction 
It IS felt that the surgeon is more hkelj to 
under wrrect than to over correct in operating 
for strabismus 
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7.3 per cent were discovered to suffer from 
trachoma, whereas among the students over 
10 years of age 28 9 per cent were affected 
with the disease. The incidence of trachoma 
increases considerably during the school age. 

The incidence of trachoma in Peiping is not 
known, but such a figure would hardly be sig- 
nificant because of the large admixture of 
transient elements in the population of Pei- 
ping IMore sigmficant are the figures pertain- 
ing to rural districts ndth a stable population. 
Of such districts very few have been examined 
by competent ophthahnolo^sts Great varia- 
tions as to the frequencj' of trachoma have 
been encountered H J. Howard has reported 
figures as high as 68 per cent (one xdllage in 
the southern part of the province of Hopei). 
I have not found a village in the idcinity of 
Peiping in which the inddence of trachoma is 
higher than 45 per cent. The percentage of 
trachoma among the eye patients of the 
Peiping Union Medical College (2) is of some 
significance, because the majority of these 
patients come for the relief of diseases other 
than and apparently not related to trachoma 
Between May i, 1928, and April 30, 1929, 
4,150 new eye patients were admitted to the 
eye out-patient department of the Peiping 
Union College; of these patients 33 6 per cent 
were found to have trachoma. According to 
H T. Pi’s estimate, at least one-third of the 
population of China suffer from trachoma 
With regard to the epidemiology of tra- 
choma in China several factors are worth 
mentioning. Acute epidemics of ophthalmia, 
which are the principal propagators of tra- 
choma in the Near East, are fortunately rare 
in North China. During my stay in China I 
did not witness a single epidemic of Koch- 
Weeks conjunctidtis An epidemic of gonor- 
rheal ophthalmia which broke out in one of 
Peiping’s munidpal institutions for the poor 
was described by my associate. Dr T. H. 
Luo. There are, however, other factors which 
act as propagators of trachoma in North 
China Water is verj”- scarce and, therefore, 
expensive For a family of 5 members the 
arnount of water necessary for cooking and 
drinking may easily cost from 50 to 75 cents 
a month, an amount which, for the lowest 
classes, may represent one-fifth of the entire 


income of the family. These classes must, 
therefore, be economical with the use of water. 
“The people not only wash their faces in the 
same basin and use not only the same towel, 
but also the same water’’ (H. T. Pi). 

The dryness of North China accounts for 
its dustiness. The layer of loose sand which 
covers most of the land is stirred up bx' the 
slightest wind and carried into the conjunc- 
tival sac and into the respirator}* tract of the 
inhabitants Besides, North China is no- 
torious for its dust storms which, as a rule, 
rage for 3 days and 3 nights and put the lox’e 
of the foreigner for China to a test. This 
dustiness of the country accounts for the 
prevalence of mild degrees of chronic trau- 
matic conjunctivitis which, in turn, causes a 
tendency to rub one’s eyes frequently. 

Another factor which propagates the spread- 
ing of trachoma in China is the so called 
“common-towel habit.” The customers of 
restaurants, theaters and tea-houses are given 
towels soaked in hot water with which they 
wipe their faces, necks, and hands. If the 
towels were put in boiling water after each 
customer no objection could be raised to this 
habit. Actually, most of these towels go 
through the hands and over the faces of sev- 
eral customers before they are put into hot 
water again. 

The mode of infection in North China must 
be that of direct transfer of virus from one 
eye to the other. The dr^mess of the climate 
and the absence of acute epidemics permit no 
other way of infection The direct transfer is 
made possible through the intimate symbiosis 
between affected and unaffected people rmder 
conditions of great uncleanliness The un- 
cleanliness has its reasons in the dearth of 
water and in the pox^erty, ignorance, and care- 
lessness of the population. 

The result of all these and probably other 
factors is an incidence of trachoma of approx- 
imately 33 per cent Commonly one finds 
that one or two members of a large family, 
despite intimate contact xvith the other mem- 
bers, hax*e escaped the infection. Unilateral 
cases of trachoma are also not uncommon in 
North China I feel that these obserx'ations 
alone warrant the presumption that the in- 
fectixntj' of trachoma in North China and the 
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hjpertrophic conjunctival surface, and the 
application of various non speafic drugs, 
namelj mild corrosives, astringents, antisep 
tics, and tissue poisons, definitely hasten the 
course of the disease 

Some parts of this definition maj require 
modification or amplification The involve 
ment of the cornea in the trachomatous proc 
css has been included m the definition because 
Wilson, Thjgeson, Busacca and others have 
shown that thorough examination with the 
silt lamp and the corneal microscope reveals 
evidence of pannus not onl> in every case, but 
also in \er> early stages of the disease It is 
true that microscopic pannus is less common 
The difference between microscopic and mac- 
roscopic pannus is hardlj more than a quan 
titalive one, expressing a difference in the 
seventy of the disease I, therefore, prefer to 
speak of pannus as a regular manifestation of 
the disease instead of calling it a comphea 
tion The exceptional cases in which the 
severit> and extent of the pannus is out of 
proportion to the degree of conjunctival m 
flammation may deserve to be called com 
plicated 

It might be argued that a definition of 
trachoma should include the statement that 
trachoma is a clinical and etiological entity 
Su<i a statement will find general acceptance 
if one thinks of folliculosis and follicular con 
junctivntih in this connection These two 
diseases always prove distinguishable from 
trachoma if they can be observed for some 
time Inclusion conjunctivitis of the newborn 
and of the adult, however, appears to be so 
closely related to trachoma that a non com 
mittal wording seems appropnate at this time, 
espeaallj since Lindner suggests the name 
“paratrachoma ’ for that disease Clmicallj-, 
the difference betw een trachoma and inclusion 
conjunctmtis is marked Comeal involve 
ment and conjunctival scars are rare m in 
elusion conjunctivitis besides, the latter tends 
to be milder and shorter in course than 
trachoma Etiologicall>, however, a close re 
lationship between the two viruses must be 
admitted 

As another omission from the foregoing 
definition of trachoma, the fact might be con 
sidered that monkeysinocuJated with mat^ai 


obtained from human tradioma, regularl) 
develop a disease which resembles follicular 
conjunctivitis m man This is doubtless a 
significant fact because only the viruses of 
trachoma and of inclusion conjunctivitis and 
the diphthena baallus cause visible changes 
of the conjunctiva of the monkej One must, 
however, be careful m naming this evperi 
mental disease of monkeys and in drawing 
analogies between it and human trachoma 
Statements like “Trachoma has been pro 
duced in monLe>s’' or reference to the “tra 
choma of monkeys” meet with decided op 
position on the part of important clinical 
trachomatologists 

The definition of trachoma as given at the 
beginning of this paper seems to comprise all 
the important features of trachoma on which 
we all agree and can, thus, serve as a basis 
for the discussion of problems pertaining to 
trachoma The trachoma situation in C^na 
Will be discussed under the following headings 
(i) the incidence and epidemiolog> of lia 
^oma, (2) the seventy, course, and outcome 
of tra^oma, (3) the treatment of trachoma 

mciDLNCE ANO EPIDEifrOIOGir OT 
TRACnoUA IK CirtKA 

Following AlacCallan, a rough idea of the 
incidence of the disease may be obtained by 
dividing the world into 4 categones according 
to the degree of trachomatous inadence 
(i) practically universal, (2) very common, 

(3) occasional with heavj local infections 

(4) rate MacCallan puts China in group i 
where trachoma is practically universal Al«o 
m group I are Palestine, Egypt, the Levant, 
Morocco, Algeria, Tunisia, Arabia, Persia, 
Iraq Mongoha, Indochina, parts of Russia, 
Sardinia, Corsica, Cyprus, Malaya, and Poly 
nesia My feeling is that China should not 
be put in the same group with Egypt or 
Palestine 

The available data on the incidence of tra 
choma in China ate incomplete and partly 
non representative In the schools of Peiptog 
one of my associates Dr S P Chang found, 
for children and youths between the ages ol 
5 and 15, an average inadence of 18 per cent 
These students came socially from the middle 
classes Of the cfuldren under lo years of age 
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trachoma and nulitates against cure.” I found 
it very difficult to assess the influence of such 
coexistent diseases upon the severity of tra- 
choma Only in the case of coexistence of 
trachoma and phlyctenular disease I became 
comnnced that the two diseases were influ- 
encing each other unfavorably and that treat- 
ment of each disease was necessary to obtain 
noticeable improvement of trachoma or of the 
phlyctenular keratoconjunctiffitis 

A sequela of trachoma which is character- 
istic for China is the plasmoma (lo) of the 
conjunctiva, a well circumscribed nodular or 
sausage-shaped tumor which arises from the 
fomices or from the semilunar fold and con- 
sists of densely packed plasma cells Although 
several t5'pes of such tumors are known to the 
pathologists, the plasmoma which is confined 
to the conjunctiva represents a definite clinical 
entity Its relations to trachoma were estab- 
lished in countries where trachoma is less 
common than in China (Kreibig). In those 
countries, it seems, very few cases of plas- 
moma have been observed in which the pres- 
ence of trachoma could be ruled out. Beyond 
this intimate relation to trachoma, nothing is 
known about the etiology of these plasmomas 

In our clinic, such plasmomas are veiy'' com- 
mon, apparently more co mm on than in any 
other trachoma country. All patients seen in 
one clinic exhibit signs of tradioma in its late 
stages, but there are, apparently, no relations 
between the severity of the trachoma and the 
occurrence of the plasmoma. 

Thorough studies of our cases have revealed 
no systemic or local abnormal findings which 
could be correlated with the occurrence of the 
plasmoma. Pathologically, the plasma-cells 
which make up most of the tumor show mod- 
erate degenerative changes A tendency to- 
ward hyalinization is fairly pronounced in the 
stroma and in the vessel walls of these tumors. 
The bulk of the tumor, however, even after 
duration of a year or longer, retains its typical 
plasmacellular structure 

These plasmomas respond little or not at 
all to contact radiation with radium Our 
standard treatment is, therefore, surgical and 
consists of attempts at radical, but submu- 
cous, extirpation Local recurrences are very 
rare 


TRE.A.TSrENT OF TR.\CH01IA. 

Because of the small number of ophthal- 
mologists who are practicing in China, mass 
treatment is the only form of treatment from 
which the country at large can benefit. While 
I have endeavored to do mj’’ share in the plan- 
ning and working out of adequate measures 
of mass treatment for various localities in 
China, I have become more and more aware 
of the advantages which indixddual treatment 
possesses over mass treatment. I have be- 
come comnnced of the immense value of daily 
clinical examinations of a small number of 
trachoma patients by the same ophthalmolo- 
gist. 

The benefit derived from such an in- 
dividual scheme is mutual; as the dinical 
observations become more accurate, the doc- 
tor acquires a better understanding of the 
disease and, pari passu, the effectiveness of 
the treatment, based on such an xmderstand- 
ing, increases 

Following the recommendation of Salinger 
(Chicago), local treatment of the trachoma- 
tous conjunctiva with quinine has been tried 
in my department and found to be verx* 
effective in the foUicular forms After the 
drug had been used for 2 to 3 months, the 
clinical picture became stationary’ and some 
of the patients developed a hypersensith-ity 
to the drug 

Speaking in general, I have learned that 
the system (adopted by hlacCallan and oth- 
ers), of alternation of treatment periods with 
copper sulphate, mercury bichloride, and 
chauhnoogra oil rubs, combined with surgical 
procedures of the order of grattage, is the 
most satisfactory one from the patient’s as 
well as from the ophthalmologist’s point of 
view. 

In stubborn cases of stage III, I have 
also performed multiple microcoagulations 
(with the Weve needle) of the subepithelial 
island of infiltration. In almost every case 
this treatment resulted in a very noticeable 
improvement, that is, in a definite move to- 
ward stage IV. 

In very severe cases of stage II or HI, I 
have always kept the possibility of an e.xtra- 
ocular systemic factor in mind and have car- 
ried out whatever measures were recommended 
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susctptibi 3 it> of the Chinese are relatively 
low 

During my stay m China I saw 4 cases of 
trachoma acquired by foreigners m China In 
each of these 4 cases the infection could he 
traced back to a definite source, a case of 
active, amply secreting trachomi m a Chinese 
with whom the foreigner had had miimate 
contacts The trachoma of the foreigner was 
in these 4 cases severe, jn 2 of the cases it 
was confined to one eye 

SEVERIT\, COCRSt: AND OUTCOME 

Mv predecessors at the Peiping Union Co} 
lege, H J HonardandA Pillat, the latter of 
ohon now holds the chair of ophthaJmoJogj 
at the University of Graa, etpressed the opm 
ion that trachoma in China, as a nhole, ts 0/ 
mild character and has a tendency to eliminate 
itsrff This has, as far as I know beoime the 
cOatwRioiis and fully warranted opinion of all 
ophthalmologists who have trorl^ in Chtas 
The r Mness of the disease is borne out by 
tae fact that at least rj per cent of the tea 
choma cases seen in a clinic or in a small 
population actually show a very mild form of 
tra Aoma and, as fat aa one » allowed to judge 
Irom the histon cl these patients they nexec 
had a more severe degree of the disease Stu 
dents who come to us lor the correction of 
refractive errors and give no history of even 
the slightest degree ol conjuncUntts to the 
past and vbo have never received any con 
junctival treatment, olten show a mild stage 
(hf acCallan, group 4I of trachoma This find 
tng ts hj some authors desenhed as sport 
taneous cure Spontaneous one of n»ld or 
moderately severe trachoma is so common in 
China and other countries that 1 consider it 
as one ol the characteristics of trachoma and 
have incorporated it in the defimijon givoi at 
the beginning ol this paper Traihoma is, in 
pnntiple, a selWimited disease The siginti 
cant point in the alorementioned observation 
is that intelligent Chinese belonging (0 the 
middle classes olten go through tradjoms 
without noticing it The commonness of thi» 
event m my opinion, again indicates that the 
disease tends to be mild in China 

The explanation that the Chinese docs not 
become aware of his own trachoma because 


he is less sensitive and has a lower degree of 
pain sense than other races is only pardv 
pertment The pain sense of the Asiatic is. 
according to Jeffery's and Jfaxrell and ac 
cotdmg to my own observations, just as acute 
and just as highly developed as that of any 
other race I know It is only the loreat social 
class, the cool ecla?s, which ^ves the opposite 
impression, but with them “it is not a ques 
tion of suffenag less pain, but of bearng it 
better They are mured to lues of want, hard 
conditions^ struggle and cheerful subn3i«sjon 
They cvMct to suffer and expect httle relief 
and fare’’ (JeHerys and Maxwell) 

In these lowest social classes it may very 
iielJ happen that the subject's sjmptoms of 
nuld or moderately severe trachoma are sup 
pressed by the hardships which these peopfe 
encounter in thvir struggle for a hvnng 

Another observation which illustrates the 
mildness 0/ trachoma m China ts the great 
rantyol pronounced deiormities ol the tarsus 
The milder degrees of entropion and trichiasis 
are, ol course, common but a single Hota 
operation, very often without removing slices 
ol the thickened tarsus, is su/Scient to restore 
normal position of tbehd borderpermanentlv 
Moderate degrees ol posterior svmblepharon 
ate common and become noticeable and an 
Roymg nhen intra-ocular operations have to 
be performed The shortening of the upper 
fornix IS V ery often of such a degree that only 
a maximal muscular impulse wiU cause a su*’ 
fic/cjjt degree of depression ol the globe 

Xerophthalmus due to trachoma is very 
rare in Norm China 

The severe forms of trachoma in North 
China comprise about 25 per cent of the tra 
dvoma cases seen in a trachoma chnic In a 
population their inadence i» probably con 
stderabiv lower Juat hke the ophthalmolo- 
gists ui other countries, we have been inter 
ested IQ know whether it is the virulence of 
the infectious agent or the susceptibility ol 
the patient which makes the trachoma m 
the<e case« take a severe course According 
to htacCailan ‘ some ol the most severe cases 
of trachoma are seen m individuals who are 
the subjrefs of ankyjostomiiais, bilbamosis 
malaria, or other debilitating diseases bevere 
oral sepsis also contributes to the seventy of 
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P ATHOLOGICALLY it has become es- 
tablished that there are distinct varia- 
tions in the location of the characteris- 
tic lesions comprising the infections of 
the petrosal p3Tamid. Therefore it seems 
fitting when determining the tj'pe of opera- 
tion that shall be undertaken to meet the in- 
dications a given case presents, that the oto- 
logical surgeon shall be able exactly to diag- 
nose the location of the lesion which he is 
attempting to eradicate Likewise it seems 
that there is small justification for allowing 
the surgical approaches toward eradication of 
purulent lesions in the petrosal pyramid to 
fall into the category of routine surgical pro- 
cedures. Finall}’-, so e.xact can the particu- 
larization in selecting the exact technique to 
meet a given situation be made, that the sim- 
gery employed should never be more exten- 
sive nor more radical than is absolutely neces- 
sary to accomplish the ends sought Only in 
the rarest of instances is the dmical history 
so obscure, the laboratorj’- data so insufficient, 
and the operating surgeon so at a loss as to 
the exact location of the lesion, that a general 
exploratory' operation — that is, a surgical 
search of the interior of the petrosal pyramid 
for a lesion — is necessary'. 

Like infections of the appendix which 
should be adequately met by surgery' before 
an intraperitoneal rupture takes place, or hke 
a mastoidal infection which should be handled 
adequately by a surgical technique before 
rupture intracranially has taken place, so 
petrosal infections should be met with proper 
surgical inten'ention while the lesion is still 
intrapetrosally situated, and long before a 
rupture has taken place to add an extrape- 
trosal purulency to the grar-ity of the situa- 
tion That this can be done my personal expe- 

From the Department of Otology, New York Poljdinic 
Medical School The material upon which this article is based 
IS cases from the Ololai%'Xjgologic 3 l Department, Beth Israd 
Hospital, New York Cit>. 

Presented before the Cbnical Congress of the Amencan Col- 
lege of Surgeons, Chicago, October 25-^9, 1537. 


nence ^YlUl 46 consecutive cases proves 
is both possible and feasible, and is the only 
rational method of meeting the surgical 
problem. 

Petrosal infections, like any' other infec- 
tions in the body', have a tendency to heal 
spontaneously', and many petrous py'ramid 
involvements do heal spontaneously'. It is 
necessary' that the surgeon confronted with a 
given case shall first determine whether his 
case is progressing or whether it is in regres- 
sion, and in the process of healing. Space does 
not permit a detailed discussion of the details 
of diagnosis of petrosal lesions, or of the exact 
data on the difierential diagnosis between 
petrosal lesions that are progressing and those 
which are in the process of spontaneous heal- 
ing, Suffice here briefly to outline the impor- 
tant factors concerned in such a differentiation. 

The clinical picture of a developing or ad- 
vancing petrosal lesion may be summarized 
in the recognition of the significance of the 
reappearance of an aural discharge after a 
period of its cessation or its uninterrupted 
continuance after the performance of a com- 
plete simple mastoidectomy' Pain sensations 
appear periodically' from branches of the first 
branch of the fifth cranial ner\'e with increas- 
ing severity and intensity', and with decreas- 
ing periods of intermission between them, un- 
til this pain is constant. There is present a 
low-grade temperature and an increasing 
general “malaise” and there is also present 
occasional transient inflammatory' or irritativ'e 
reactions from the living and* functioning 
laby'rintb Concomitantly' there may* appear 
signs of involvement from other cranial nen'es 
— from the sixth, the ninth, or the tenth — 
and occasionally also the facial nerve is in- 
volved Added to these clinical findings is a 
roentgen film depicting varying degrees of 
halisteresis of the pars petrosa to complete 
obliteration of eridence of any' bone structure 
All these factors taken together form the 
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b> the internist syphilologist, otolaryngolo 
gist, or dentist whom I consulted Occasion 
ally I have noticed improvements of the 
trachoma following treatment of a general 
debilitating disease m the sense of Mac^lan, 
or following the removal of definite foa of 
infection 

Thus, I have learned to consider such 
measures as a valuable adjunct m the treat- 
ment of severe cases of trachoma Theevalua 
tion of these measures from the scientific point 
of view is still ve^ difficult 

sumtAii'i 

The trachoma situation in China is, in se\ 
tral respects, a characteristic one out 
standing fact is the mildness of trachoma in 
the Chinese Compared with the other public 
health and economic problems which the 
Chinese government has to face, the author, 
although an ophthalmologist, is ready to ad- 


mit that the trachoma problem la of minor 
importance 
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the external auditorj’- canal. Consequently, 
the differentiation between anteriorly and 
posteriorly located lesions becomes a rather 
simple matter In a given case in which a 
simple complete mastoidectomy has been per- 
formed, a search of the postauricular wound 
win often reveal a purulent discharge in ex- 
cess of what one would expect from a post- 
mastoidectomy healing wound, while the dis- 
charge from the middle ear is less intense and 
under less marked pressure Therefore, when 
the pus seems to be coming from the mastoid 
wound, the first step in surgical therapy is to 
make a complete search of aU the surfaces 
comprising the base of the petrosal pjoramid 
— aU. of which can he done through inspection 
of the walls of the ordinarj’- simple mastoid 
wound area The skin may have to be re- 
opened, the granulation tissue which sprang 
up from the bone is removed, and the bone 
surfaces are carefully searched for fistulas. 
Generally one utU be foimd either under the 
arch of the vertical semicircular canal or along 
the prefacial mastoid cell tracts leading 
toward the bulb If fistulas in either of these 
areas or any other area emptying posteriorly 
through the base of the petrosal pyramid are 
located, the adequate surgerj"^ to handle this 
type of lesion is to be found in the enlarge- 
ment of these fistulas, the curettement of 
their walls, and the drainage of the purulent 
accumulations from which they lead. No 
radical mastoidectomy is necessary to reach 
these lesions because they are accessible 
through the wound area left after the per- 
formance of the technique embraced in the 
simple mastoidectomy. Handled in this way 
I have had 10 cases in which a simple mas- 
toidectomy was sufficient to locate and drain 
purulent fistulas, and recoveries ensued. 

Faffing to locate a fistula as described, 
radical mastoidectomy becomes the next 
necessary step; particularly so if, when in- 
specting the post-simple mastoidectomy 
wormd area, no pus is found coming with 
more intensity than before from any par- 
ticular waU area, or, on the other hand, there 
is now present a pulsating discharge from the 
middle ear spaces, pouring into the external 
auditory canal — exidence of pus imder pres- 
sure which is apparently not coming from the 


mastoid antrum or the epitjunpanic space, for 
then it would naturally drain into the open 
mastoid camt}*. Here then there is presented 
an antenorly Ijung lesion — one Ijdng anterior 
to the cochlea This cannot be reached with 
surgery limited to the technique comprised in 
the simple mastoid operation because the an- 
terior cochlear area is not exposed by such a 
procedure. In mj’^ opinion, also, the dural 
approach should not be employed to reach it 
because then the dura is exposed to a trauma 
which increases the graxity of the prognosis 
The most rational procedure is a complete 
tjunpanomastoidectomy to locate these le- 
sions anterior to the labjuinth, and this natu- 
rally will include anterior supracochlear as 
•well as subcochlear and precochlear situated 
lesions, and of course it will include enclosed 
empj'emas of the so called pi.’ramidal apex. 

The performance of the radical tjunpano- 
mastoidectomy ■will demonstrate the middle 
ear spaces full of detritus, pus, and granula- 
tions Once these are cleared away, fistulas 
located in the tubotympanic orifice can be 
reached and drained successfully Jly e.xpe- 
rience to date comprises 25 cases in which 
radical mastoidectomy was performed, fis- 
tulas found, enlarged, and their contents suc- 
cessfully drained. 

Ha'ving performed a t^mpanomastoidec- 
tomy and finding no fistula, the symptoms 
meanwhile persisting — roentgen film‘d con- 
tinuing positive — the situation then presented 
logically leads to the deduction that the case 
presents the data upon which the diagnosis of 
an enclosed empyema of the so called p^wam- 
idal apex is present. Be certain that the 
case presented is one in which the lesion has 
become seated on a pneumatized temporal 
bone before making this diagnosis positive!}'. 
Haxffiig made it, I believe that the operation 
of election to enter the petrosal pjramid and 
evacuate the enclosed empyema is that de- 
■vised by Almour (i). This consists in remov- 
ing the tensor tympani muscle from its bed 
and freeing the space between the Eustachian 
tube and the channel of the tensor tjmpani, 
and entering the petrosal pjoramid at this 
pomt. There is pus under pressure from the 
inside, and a verj' slight opening into this tis- 
sue is soon rewarded by a gush of pus, and the 
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fundamental elements of a climcaf picture 
which we recognize as indicating petrosal 
pjTamid involvement 

The paramount features differentiating a 
cate in progression toward an intracranial m 
\oKement from one in regression or in the 
process of healing ma> be summanzed as fol 
lows A case IS in progression when thesjiap- 
toms of pain m and around the ejes change 
from a periodjcaJJy present sign, and become 
persistent, csentually to cease suddmty alto 
gether, likewise, the aural discharge which 
has been persistcntl> present since the com 
mercement of the simiptoms from the petrosa, 
aNo quite suddtnly stops or decidedly lessens 
m amount— the pus is finding egress elst 
where, when the transitory phenomena con 
tinue to present themselves with more fre 
quent repetition, and when, in addition, i 
transient photophobia becomes evndont, when 
a late appearance ol a homoUteral abducens 
paU} occurs or if such an abducens pals> 
were present earlier— present even before the 
simple mastcadectomy was undertaken— it 
does not show anj immediate signs ol im 
provement when m the face of a feeling of 
general well being, other and additional 
cranial nerves become involved, final!>, when 
the usual signs cl meningeal ircitaiUan appear 
there is slight pain in flexing the neck upon 
the chest, the patient becomes mcreasini,lj 
irnlable refuses personal "administratton ' 
and ‘wants to be left alone, ’ indications of 
intensitj of ‘ malaise ■’ and the v hole appear 
ance attitude and behavior of the patient 
indicate to a coropeJent clinician that tb'’ 
patient is sicker than before— this m the face 
of an afebnle condition, absence of eye pain, 
and a decrease of the aural discharge 

On the other hand, a petro'al lesion is in 
recession when the pain in and about the^c, 
instead of suddenly ceasing gradually dimin- 
ishes both in intensit> and in duration of its 
periodic attacks, the intervals between Us 
attacks are longer, likewise the aural dis 
charge, instead of suddenl> stopping, isgradu 
ally lessening in amount and there is Icaa evi 
dence ol pulsation pressure noted otoscc^i 
call> , when constant competent supervision 
and observation show that there are no ttari 
sient phenomena presented due to irritative 


reactions from vital structures located widun 
the pars petrosa, when abducens palsy is 
present, it unquestionably shows itself as 
improving , lastly, w hen by attitud'-, behaviar, 
and appearance, the chniaan can be sure that 
the patient “begins to look better,” takes an 
increasing interest in his surroundings, and 
shows an improved morale Under such cir 
cumstancts the petrosal lesion is receding and 
spontaneous recov ery is to he expected 
Finally, when a petrosal lesion is recoc, 
nized primarily every effort should be de 
voted to its exact localtzahon, and a brief con 
sideration of the factors entailed in making 
such a determination is in order 
The surgeon, having diagnosed a case ol 
petroiol lesion and then being confronted with 
the problem of its evident progression, must 
delemine upon a procedure to stop lurther 
progress of the lesion In the majont) o! 
cases, the surgeon is fated with a situation 
which develops after simple mastoidecfojnj 
UTiile it Is true enough that petrosal mfet 
tions are compbcaijons of tympanic imoHc 
ments, the dramatic clinical peture of the 
mastoidal infection overshadows and be 
c!oud» the less intense petrosal tissue reac 
tions, and these latter become significant onl> 
alter the dramatic episode cl the mastoid in 
feciion has been removed Now, an attempt 
should be made to localize the petrosal lesion 
because upon the success of tins localization 
will depend the sglecfioii of the lyfi, of surgical 
inienentieH logicallv to be undertaken to 
reach the purulent lesion in the petrosal pj ra 
mid Jf one takes the bon> labvrinth as a 
structure wbiuh is a fixed landmark alwajs 
constant in its position in the temporal bone, 
it la possible roughly to divide the lesions 
which occur posteriorly to the labynnth and 
those that occur antenorly to the labynnth 
Post l8.b> nnthine lesions have a natural tend 
enev to dram backward into the mastoid 
wound cavitv They do not seem so strunu 
ouJy to affect the middle ear structures and 
do not usuallj dram into tb^* tympansc cavity 
Antcnorlj lying lesions — that is lesion> lying 
antenor and internal to the cochlea — have a 
natural tendency, on the other hand, to drain 
mto the tympanic cavity and the pus finds 
egress through the membrana tympani into 
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tions are aU dewsed to keep the surgical field 
wthin the limits imposed by the boundaries of 
the temporal bone and no uninfected tissue 
need be touched, and no pus need be drained 
into sterile areas from the purulent contents 
of the petrosa. To do so adds extra hazards 
to a situation already grave enough. 

Finally, every otological surgeon must be 
competent to perform all the recognized tech- 
niques upon the petrosal pyramid, so that he 
may select the one suitable for a given lesion, 
rather than be perfect in one procedure and 
habitually perform it, whether or not it meets 
the indications presented. Surgerjq of course, 


should be as consen^ative as adequacj’ u-ill 
permit. True conservative surgerj' is ideal 
when it reaches its objective. Surger}^ which 
fails to accomplish tius goal is neither con- 
sen^ative nor adequate. It is futile. 
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establishment of a svirgicaJ fistula Tviuch, sub 
sequently enlarged, drains the contents of 
the empyema -without bringing the punjJaio 
into contact with dura or other xital ttsaue 
structures 

To date I ha\ t performed the Alraour ttdi 
nique S times for an endowed empy ema nf the 
petrosal apex In all of these cases the in 
tegnty of the cranial cavitj has been pro 
tected, and it is to this added factor that I 
attribute the etcellcnt results that have 
followed 

There are cases which are seen too late, 
there are cases in -which signs of meningeal m 
\aston and infection are present, which are 
evidently progressing and which present in 
tracramal symptoms in spite of drainage of 
fistulas Furthermore, there are cases in 
Tvhici intracranial rupture occasionaUy has 
taken place poor to their reaching competent 
observation, or prior to clinical recognition of 
the petrosal lesions, finaU> there are cases in 
which a rupture takes place into the posterior 
cranial fossa area anterior to the cochlea, and 
as Jar as I know there is no surgical proc^ure 
which will permit both an inspection of the 
mesial walls of the petrosal pyramid and the 
location and adequate handling of a posterior 
fossa extradural lesion except the technique 
recently suggested by Lempett (2, $j Tins 
technique is a modification and an improve 
ment on that advocated b> Ramadier It 
consists in the remov at of the tympanic plate 
which IS the anterior bony wall of the et 
ternal auditory canal below the petrosqua 
mous suture Bringing into view the carotid 
artery, working anay from the artery the 
bone of the petrosal p>ranud ts removed 
piece by piece until its entire intenor is under 
direct visual inspection To make room, the 
tegmen tympam and the wall supporting the 
duta of the middle cranial fossa are removed 
Perforations on the posterior fossa wall arc 
disclosed if present, and may be handled just 
like perforations in the mesial wall of the 
mastoid process To date I have performed 
this operation 3 times with no inju-y to the 
functioning of the mandible, and with com 
plete recovery of the patients 

In the technique of managing petrosal Wfet^ 
tions it thus becomes evident that one meets 


increasing severity of symptoms -rntfi a pro 
poraonately more extensive surgical attack, 
and only in the last instance is it necessary to 
taiade the cranial caviCj surgicallj 
Summarized, my cases to date consist of 46 
cases of proved purulenaes of the petrous 
pyramid Of these, xo were cases in n iuch the 
lesion was located posterior to the lab>rmth 
In 21 cases the lesion was located anterior to 
the laby rmth In 4 cases there were combired 
anicnorlvandpostenorli lyinglcaions Seven 
times I found an enclosed empjeina of th" 
petrosal pyramid Among these cases ic 
times meningitis was present pnor to in> 
operative attempts and of these ii cases 0/ 
meniagitis, 4 died Among the other cases 
there were 4 additional deaths, in all there 
were 8 deaths, 3? cases were cured, and sum 
manzirg these cures — 10 were cur^ through 
the performance of a simple mastoidectomy 
combined with the location and drainage of 
fistulas, 2; required radical mastoidectomies 
combined with the location and drainage of 
fistulas, 8 times I used the Almour technique 
and j times J used the Lempert technique, in 
both the Almour and the Lempert procedures, 
a radical isastoidectom> is a necessaty step 
IQ the technique 

CONCLUSIONS 

Petrosal lesions are vastly different from 
each other, and no routine procedure is com 
monl> apphcable to all of them The ititeg 
nty of the cranial cavity should be protected 
from all hazards — even those of a surgical 
nature — and no lightly conceived technique 
should be undertaken to reach intrapetrosal 
parts by violating the integrity of this cavil) 
and endangering its contents The apphea 
tion of elaborate techniques to reach the 
petrosa] pyramid through the uninfected tis- 
sue of the neck or of the pharynx, is not 
based on much actual expenence They may 
be cbaractcnzcd as “cadaver operations 
rather than practical surgical procedures, 
and should not be attempted to handle any 
of the lesions that petrosal pyramid infec 
tions present, because all leptons can no-jv be 
readiM by a proper selection of the type of 
operation to reach the locality where the 
lesKm B located intrapetrosally These opera 
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able proof that the squamous cell carcinoma 
may arise from the epithelial lining of the 
Eustachian tube. In one of my patients, a 
male, aged 34, who complained of a feeling of 
fuUness in one ear and demonstrated changes 
in the t>'mpanic membrane, examination 
failed to disclose a lesion in the nasopharjmx 
although the presence of one was perfectly 
ob\dous because of carcinomatous metastasis 
to the cenncal nodes Repeated biopsies from 
the nasopharynx in the region of the Eusta- 
chian tube failed to reveal Ae primary cancer. 
Postmortem examination, however, showed 
e.xtensive destruction of the base of the skull 
and a carcinoma within the Eustachian tube, 
but no malignant invasion of the epithelial 
structures of the nasopharynx. I strongly 
suspect that a goodly number of such lesions, 
which encroach upon the cranial nerves and 
produce lymphatic metastasis to the cervical 
glands, arise from the epithelial lining of the 
Eustachian tubes but remain obscure for the 
duration of their life. Their clinical behavior 
points to the fact that they tend to migrate 
toward the jugular foramen with ravaging 
effects upon osseous tissue and profound dis- 
turbances of the cranial nerves which lie in 
their path. We caimot emphasize too strongly 
the fact that malignant lesions of the naso- 
pharynx show a predilection for the lymphat- 
ics about the Eustachian tubes and find in 
this pathway an easy approach to the base of 
the skull. Of practical importance, therefore, 
is the obsenntion that these new-growths 
often assume enormous proportions and con- 
sequent destructive beha\dor long before 
there is immistakable exddence of their 
e.xistence It is this clinical characteristic 
that is frequently responsible for our failure 
to recognize the presence of these lesions until 
signs referable to one or more of the cranial 
nerv'es dominate the picture. iMalignant 
disease of the nasopharynx presents a most 
provoking clinical problem and one with a 
prognosis as futile as that of cancer in any 
field within the domain of the otolaryngolo- 
gist. 

SYMPTOWATOLOGy 

One of tlie earliest indications of a neoplasm 
in the nasopharynx is pain vaguely referred 


to the posterior nares or more frequently re- 
flected downward along the lateral waff of 
the pharynx or into the ear. This pain is 
usually sharp and lancinating in character, 
occurring in intermittent twinges as observed 
in the typical forms of neuralgia. Associated 
with this disturbance is a persistent vague 
sense of discomfort within the ear. The 
patient complains of an annoying feeling of 
fuUness or a stuffy’’ sensation in the ear, and 
inspection of the tympanic membrane fre- 
quently reveals those changes which point 
to a disturbance in the ventilation of the 
tympanum. The drum head is retracted, 
liver-colored, and occasionally casts a bluish 
tinge disclosing the effects of negative pres- 
sure in the tympanum "with associated circu- 
latory disturbances within the middle ear 
and Eustachian tube. Wlien these signs and 
symptoms are the result of neoplastic invasion 
of the nasopharynx, the indications of metas- 
tasis to the posterior cervical lymph glands 
occur with amazing regularity. 

In a series of 40 cases of malignancy' of the 
nasopharynx, ii patients, or 27.5 per cent, 
came to the clinic complaining of swollen 
glands in the neck. It was the first endence 
of the disease in a large proportion of our cases 
and was present in 60 per cent of our group at 
the time the diagnosis of malignancy was 
definitely established. 

It is to be noted that the following symp- 
toms or clinical findings are usually' the first 
indications of neoplastic invasion of the naso- 
pharynx and the occurrence of any one or a 
combination of them should e.xcite the suspi- 
cion of the presence of such a lesion; (i) glan- 
dular s-wellmgs in the posterior cervical chain; 
(2) pain referred to the ear or throat; (3) uni- 
lateral deafness or a stuffy', full sensation in 
the ear; (4) changes in the tympanic mem- 
brane. 

We must not fail to emphasize the impor- 
tance of these signs and symptoms. Too fre- 
quently', the otolaryngologist passes them by 
\Yithout recognition of their significance as 
early manifestations of mah’gnant disease and 
■a'ithout careful scrutiny' of the nasopharynx. 
An appalling munber of patients suffering 
from this afiliction have failed to obtain a cor- 
rect diagnosis, because the consultant did not 



MALIGNANT NEOPLASMS OF THE NASOPHARYNX 

A C FURSTENBERG.MD, Ann Arbor Michigan 

ALTHOUGH much has been said con m origin and fail into the group of squamous 
/\ cernmg malignant disease of the cell carcinoma We know little or nothing 
Y nasopharynx, the subject is one concerning the etiology of these lesions 
which possesses innumerable oppor ^Vhc^eas xvc may theorize on the causes of 
tunities for chnical and laboratory in\estiga carunoma of the lip, the etiology of malig 
tiori Controversial opinions concernii^ the nancy of the larynx, and the factors whichin 
pathological cienv ations of neoplasms of the fluence the development of cancer of the skn, 
nasopharynx, changing views referable to the ne are entirely devoid of an explanation for 
spread of the disease, and diverse judgments the growth of a mahgnant tumor high vnthin 
m regard to therapeutic measures to be em the vault of the nasopharjnr A careful anal 
ploy ed in the treatment of this malady , justify ysis of the histones of 40 patients v ho were 
an evaluation of our present day knonledge the victims of malignant new growths in the 
and permit us to make another presentation nasopharynx, failed to reveal etiological fac 
of this subject Perhaps I may prove this tors of even the remotest significance 
text worthy of rejterMioa by endeavonng to ^Vbile their cause rewam* a mystery, we 
plow undprsuperfluousandrcdundantpostula have made chmeal observations of much 
tions, and retain for correlation that fcnouf interest on tbeir growth and behavior in the 
edge and information which is of practical nasopharynx It is a noteworthy fact that 
value in the retognition and treatment of this these neoplasms show a strilung tendency to 
disease To this end I shall bend my further infiltrate upward erode bone, and eventu 
efforts ally disturb those structures which pass 

Malignant tumors of the nasopharynx may through the basal fotamma Lymphatic me- 
be cl&ssiiied into 4 groups, depending upon tastasis to tbe nodes of the posterior cervical 
their ti&sue denvitives and mode of origin chain occurs early in the progress of the 
The first is the carcinoma developing from diseas**, while extension by continuity of 
the epithelial structures of the nasopharynx, ti’isue is almost invanablv toward the base 
:,econd, the sarcoma, raking jts origin from the skull Sddom does one sec such a lesion 
the connective tissue elements, third thelym creeping downward along the lateral wall of 
phoblastoma, arising from lymphatu. stnic the pharynx, and only in the very late stages 
tures, and last, the tumor of teratological of the disease la there sufficient forward ex 
origin, representing misplaced or super tension to produce aymptonis referable to the 
iiumerary cell collection which may prohf nose 

crate and undergo mahgnant degeneration We have all seen the squamous cell cara 
The last type, namely the teratoma, sbouid ooma appear a> a leaion no larger than a pea 
not be daaaified, perhaps, with the preceding within the fossa of Rosenmuller and much to 
neoplasms because they may take their origin our amazement discover in a radiographic 
from any or all of those elements v hicb form examination of the skull extensive deatruuPon 
the anlage of the first 3 Nevertheless, they of the sphenoid and temporal bores Oat. 
are occasionally found in the nasopharynx usually finds, on palpation of the neck, a 
undergoing malignant alteration and should metastasis to the nodes of the posterior cer 
be given recognition in a clinical study of tl«s vtcal chain at the tune of the initial exanuna 
character tiou of the patient OccaMonallj one observes 

The vast majority of malignant neoplasms that the lesion has taken its origin from tbe 
encountered m the nasopharynx are epithelial mucous membrane of the sphenoidal si^s ano 
has caused early mvolv ement ol tbe aoaucew 
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TABLE I— naXUL COMPLAINT IN 40 CASES OP 
MALIGNANCY OP NASOPHARYNX 



Cases 

Percent 

Pam in head, ear or throat 

. . . . 14 

35 

Cervical swelhng . ... 

, II 

27-S 

Deafness, fuliness in one ear 

. 5 

12 5 

Nasai obstruction ... 

. . 4 

10 

Nose bleeds 

... 2 

5 

Double vision 

. » I 

2 5 

Paraljsis of face ... 

I 

2 s 

Swelling of face 

. . . I 

2 5 

No eye, nose, throat complaint 

I 

2.5 


Total . . - - 40 


TABLE n — SYMPTOMS OR PHYSICAL BINDINGS 
AT TIME DL4GNOSIS WAS M.4DE 

Sj mptozas or findings Cases Percent 


Cervical swelhng 

24 

60 

Pain — ^head, ear, throat . 

20 

so 

Unilateral deafness . . . . 

15 

37 3 

Changes m JI T. 

, 10 

25 

YL N Paralj sb (3 bilateral) 

8 

20 

V K impairment , 

.. . 5 

12 3 

alveoli being separated b}’^ fibrous septa. 

The 


architecture of these growths was cj'^stic and 
there appeared to be a tendency to form the 
reticulated structure of the adamantinoma 
In one of the tumors, colloid was observed 
within the cystic spaces. In the other, there 
were duct-like structures with side branches 
suggestive of pituitary remains 
It is to be noted that in the embryological 
development of the hypophysis a stalk is 
formed which connects Rathke’s pouch with 
the oral ca\dty. This stalk finally separated 
from the gland and epithelial remains is 
found in adult life somewhere between the 
sphenoid bone and the epithelial structures of 
the nasopharjmx. This vestigial remnant of 
the epithelial tract, the pharyngeal h3'poph- 
ysis, forms the embrjnlogical anlage of the 
anterior pituitary lobe. 

It seems quite proper to assume, therefore, 
that the two tumors before described, devel- 
oped from the remnants of the h3q)ophyseal 
duct and were, for that reason, teratologi^ in 
origin and classified in that group of h3'poph- 
yseal tumors to which the name “cranio- 
pharyngioma” has been given 
Tumors which have their origin in noto- 
chordal cells are occasional!}' found at the 2 
extremities of the spinal column where the 
notochord is enclosed in the bodies of the 


TABLE m. — SYMPTOMS OR PHYSIC.AL BINDINGS 
AT TIME DL4GNOSIS WAS MADE 


Srmptoin! or findings Cases Per cent 

rt^N paralj-sis 4 10 

ni N paralysis 4 ro 

Discharging ear 4 1 ° 

Nasal obstruction 4 

Nose bleeds . . 4 m 

VII N. unpairment 3 7-5 

Exophthalmos 3 75 


TABLE IV. — SYMPTOMS OR PHYSICAL BINDINGS 
AT TIME DIAGNOSIS WAS MADE 


Symptoms or findings Cases Percent 

Loss of vision 2 S 

Vin N involvement r 25 

IX N. involvement i 23 

XN invohement i 2.3 

XU N. paralysis r 23 

SneUmgofface . r 25 


vertebra and in the interx'ertebral discs. A 
group of 52 cases has been reported in the lit- 
erature, of which number 12 were located in 
the region of the nasopharv-nx Some devel- 
opmental disturbance, or possibl3- trauma in 
later life, ma3' liberate the notochordal cells 
from their investiture of the bone or cartilage. 
WTien thus liberated, the3' become free to 
proliferate and grow into tumors of large pro- 
portions. The3'' are slowly infiltrating lesions 
of low malignanc3’', possessing an irresistible 
tendenc3'' to recur after operations which 
appeared to effect their complete removal. 
The}’’ are observed twice as often in males as 
in females and their presence is usuallv' recog- 
nized during the middle 3^ears of life Micro- 
scopicall}', the lesion is divided into lobules of 
various sizes b}' connective tissue strands and 
surrounded by a thick, fibrous capsule. Focal 
hemorrhages ma}' arise from the small vessels 
within the trabeculce. The cells of the paren- 
ch3'ma vary with the degree of degeneration. 
In the 3'ounger parts of the lesion the in- 
dividual cells are clearly differentiated and are 
observed to be round or pol3'gonaI, closel}- 
arranged, and of a distincti}' epithelial char- 
acter. The cells present var3’ing degrees of 
vacuolation ranging from small cells -with al- 
most homogeneous cytoplasm, to large cells 
containing a nucleus and a surrounding ring of 
cyToplasm, with a group of vacuoles of ver}' 
large size. In the older parts of the tumor the 
differentiation of the ceils is impossible and 
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take the time to make a complete examination, 
or failed to give the proper interpretation to 
the symptomatology A small lesion, devdop 
mg within the onfice of the Eustachian tube 
and occurring in an individual with relractorj 
throat reflexes, sometimes offers a roost per 
plexmg problem in diagnosis Neverthdess, 
when signs and sj mptoms challenge a thor 
ough examination of the nasopharynx, we 
must use all available means for inspecting 
tins r-^ion adequately Palpation, examina 
tion of the reflected image in the nasopharyn 
geal mirror, direct inspection through the 
nasopharjngoscope, and biopsj studies, when 
painstakingly and meticuloush performed, 
Will not fail to establish the presence or ab 
sence of a nasopharyngeal lesion in the vast 
majority of cases In our senes ol 40 cases, 
the interval between the first mptoms and 
the diagnosis ranged from r month to 5 years 
The av crage duration of sv mptoms before the 
diagnosis was made, was ($ months, and to 
of the 40 patients had been subjected to some 
type of operation for relief of symptoms be 
fore the correct diagnosis was estabhshed Do 
not pass over, therefore, without careful scru 
tiny , those early signs and symptoms which 
point to neoplastic invasion of the naso 
pharynx 

We cannot renew this subject without 
simple mention of that most interesting group 
of neoplasms which we dassify as tumors of 
teratoJogica! origin \ variety of such lesions 
found in the nasopharynx are the result of 
congenital disturbances of development, or 
the roispUtement of embryonal cells In one 
instance, the new grow th may develop from a 
ma ss of misplaced cells, in another, aberrant 
structures may undergo proliferation with the 
formation of a teratoma which may sub>e 
quently pass through the degenerativ c ch4nge> 
of malignancy The etiological inSaence is 
vaguely referred to as some disturbance or 
irregularity of the mechanics of embrjomc 
development 

la this connection, it is to be remembered 
that neoplasms of a mabgnant character may 
arise from developmental disturbances eja 
thehal tissue In the nasophary nx for exam 
pie, we may observe an adenocaranoraaong 
inatinj, in the region where squamous ccH 


qMtheUum alone is found in adult hfe There 
can be but one explanation for such a phe 
nomeaon, namely, the exatation of columnar 
epithelium which was earned over as cel) 
collections from the time of early embryonic 
growth In the embryo, the nasopharynx is 
bned with columnar epithehum and some dis 
turbance m the mechanics of development 
may cause it to persist until adult life Sab 
sequeatly these cells, remnants of embryonic 
growth, may undergo a wild proliferation and 
give rise to the pathological changes of an 
adenocarcinoma In one of my patients, a 
female, aged 16 years, a tumor mass about 
the size of a hickory nut sprang from the vault 
of the nasopharynx The lesion had been re- 
sponsible for frequent epistaxis and a feeling 
of fuVness and stuffiness la both ears Stops) 
demonstrated an adenocartinoma with pap 
illiferous alterations, obviously a lesion anving 
from columnar epithehum in a region when 
oormally contains a squamous ceil type id 
adult life Such a new growth may give nse 
to considerable confusion concerning its hi» 
togencsis until one becomes fataihar with 
the occurrence of bizarre neoplasms in lasnv 
parts of the body, re>ukmg from sonw irregu 
Jantv in the proctsacs of embryonic develop 
ment 

In the past si years, a cases of a tumor of 
pituitary origin occurring m the nasopharynx 
have come to my attention They are to be 
regardwf as neoplasms of great ranty because 
a diligent search of the literature has failed 
to diaclose a recowl of a tumor of sinular 
nature One occurred m a female, aged 40 
years, who presented an enormous tumor m 
the posterior wall of the nasophary nx, causing 
symptoms referable to the ears and nose, the 
other was seen m a woman, aged 45 years, 
who gave a history of pain in the right eye 
aud severe hemorrhage^ from the right side 
of the nose The lesion was a soft, encapsu 
fated tumor which failed the nasopharynx, 
protruded nto the anterior nares, and pro- 
duced a proptosis on the right side 

Both of these le«ions presented similar 
patboiogicai pictures coiuitsting of soft, elasfac 
tumors without capsules and showing a tend 
ency to infiltrate the neighboring tissuw 
Both presented an alveolar grouping, the 
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F ew sjmptoms occur more frequently and 
are so universally disregarded as that 
disturbance of lar>Tigeal function which 
we recognize as hoarseness Hoarseness 
may well be defined as the danger si^al of &e 
larjTTs. Early recognition of the possible^ sigmfi- 
cance of this sjunptom may be responsible for 
the savdng of many precious lives. Numerous con- 
ditions in their inception appear so tri\dal that 
little attention is given them. This is particularly 
true of hoarseness, because it occurs so frequently 
as a complication of a common cold, subsiding 
spontaneously, that little attention is given it. 
Any case of hoarseness lasting over a period of 2 
weeks deserves and should have a thorough 
e.varaination with the laryngeal mirror, for it is 
only by such a procedure that an early diagnosis 
can be made in cases of tuberculosis, syphilis, 
carcinoma, and tumors of the larynx. The im- 
portance of an early diagnosis cannot be stressed 
too vigorously as many of these conditions in 
their early stages are amenable to treatment. The 
presence of hoarseness does not always indicate 
the existence of a serious condition within the 
larynx. It does indicate, however, that the accu- 
rate approximation, equal tension, and sjnchro- 
nous vibration, which is so necessary for normal 
phonation, has been disturbed. 

Jackson and Coates' enumerate over 60 causes 
producing hoarseness Wsualizaticn of a few of 
these causes by means of color motion pictures 
afiords an interesting study and creates a more 
lasting impression than it is possible to obtain by 
any other means.- Screen presentation of a laige 
variety of such lesions is obriously advantageous, 
not only for the teaching of the student, but also 
for the benefit of the general practitioner into 
whose hands come most of these cases seeking 
relief. Not only should the general practitioner 
be made to appreciate the importance of voice 
chang^, but Ae public at large should be made 
to realize that persistent hoarseness is the danger 
signal of the larynx The general surgeon, over a 
penod of years, has conducted a campaign of 
education in which women have been made to 
From the Eje, Ear, Nose & Throat Hospital, Tulazie Uui- 
%ersiti 

Presented before the Clinical Congress of the American College 
o! Surgeons. Chicago, October 35-29, 1937 
JJacLson and Coites Diseases of the Nose, Throat and Ear 
^ “At this point a color motion picture film was presented shoe- 
ing pathological conditions within the larj’ni causing hoarseness- 


realize the significance and seriousness of a lump 
in the breast. As a result of this campaign the 
mortality from cancer of the breast has decreased 
considerably. The larymgologists today are faced 
with the launching of a similar problem of educa- 
tion in which the public must be made to realize 
that persistent hoarseness is the danger signal of 
the larjmx. It is the first sj-mptom presented by 
intrinsic carcinoma of the larynx. The general 
practitioner and the public should be made to 
realize and appreciate the importance of voice 
changes. By waging a campaign of education we 
can make the public “voice conscious” and 
“hoarseness conscious.” UTiea this has been 
accomplished we may expect to see a large per- 
centage of cases of carcinoma of the larjux in 
their early stages 

Hoarseness unaccompanied by pain, cough, or 
discomfort is frequentl}' ignored by the patient 
and sometimes by the physician until more alarm- 
ing symptoms appear. Regardless of how tririal 
hoarseness may seem, it should always be regarded 
as serious until proved otherwise, and the patient 
should always have the benefit of a laryngeal 
examination. As a rule a simple examination by 
means of a larrmgeal mirror will be sufficient to 
establish a tentative diagnosis. Co-operation on 
the part of the patient is essential for successful 
examination and for this reason direct larj-ngo- 
scopy is the method of choice when handling chil- 
dren. The suspension laryngoscope has given me 
such excellent results that I continue to use it in 
all cases in which dnrect larj-ngoscopy is indicated. 
It may be used under local or general anesthesia. 
jMy preference for the latter is responsible for the 
fact that the majority of m3' cases are given gen- 
eral anesthesia. 

Probabl3' the most frequent t3'pe of hoarseness 
seen both in adults and diildren is that produced 
by an acute lar3-ngitis following a cold or an e.x- 
cessive use of the voice. Acute larx-ngitis with 
subglottic involvement is a rather common clinical 
picture in 3'mmg children. This condition is better 
known to the lait3' as croup. This t3'pe of case 
readd}' responds to proper management. Diph- 
theria frequentl}' produces d}'spnea with accom- 
pan3'ing hoarseness This clinical picture is now 
seen_ less frequentl}' since the introduction of 
toxoM as an immunizing agent. Among other 
conditions producing hoarseness in children w'e 
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the appearance is no iv that of a highly vacuo 
lated syncytium 

The treatment is surgical exasion of the 
Jcsion, followed by some hrm of ra^taat 
energy The prognosis, however, is very un- 
favorable for the spbeno ocapital group of 
chordomas and v anous reports in the medical 
literature show that the average length of life 
for the untreated cases is about aK J cars from 
the time of identification of the Itston 

TREATMENT OF MAtlGN VNT EESIONS OP 
THE NASOWIARYNV 

My meager experience with 40 cases of 
malignant new growths of the nasopharynx 
leads me to conclude that treatment is exceed 
ingly futile and the prognosis hopelessly dis 
couraging ^\e have used radical etasion, 
electrocoagulation, x ray and radium therapy 
m various combinations to meet the wdics 
tions that appeared to be present and only 
one of the 40 patients is alive at the expiration 
of 2 years This patient is the to year old 
girltowhomlhavealready referred tvhoprc 
sented an adenocaranoma of the nasopharynx 
which was dassided as a lesion of teratological 
origin Ihe mortality among our typical cases 
of squamous cell carcinoma of the. nasophary nx 
IS 100 per cent and no therapeutic mea>urea 
we employed seemed to combat satisfactorily 
the de^tructlve influences of these Usions 
Perhaps our discouraging results may be 
attributed, in part, to late diagnoses It is 
true that most of our patients came to us 1$ 
months, following the initial signs and symp 
tome and demonstrated txtensne mys'^ion 0/ 
the cranial bones The gravity of such find 


mgs IS clearly understood Nothing could 
offer a less sanguine prognosis than evidence 
of malignant infiltration of the osseous struc 
tares of the skull 

SUMMARY AHD COMMENTS. 

r The common malignant lesion of the 
nasopharynx is the squamous cell caranoma 
Tumors of teratological ongm undergoing 
maiigoant alterations likewise may be found 
m this region 

s Early diagrosis is dependent upon the 
recognition and proper interpretation of «igns 
and symptoms which occasionally antedate 
the gross appearance of the lesion In this 
connection, pain, cervical gland enlargements, 
and symptoms referable to the ear are to be 
given their true sigmficance 

j There IS an irresistible tendency for neo 
plasms 0/ the nasopharynx to extend up\raid 
and invade the base of the skull Taralyses 
of cranial nerves thus occur, but they are late 
mamfestations of the disease 

4 The diagnosis is frequently a most pro 
vokmg problem because of ones failure to 
identify a small lesion m the fossa of Rosen 
muHer or for the reason that the neoplasm 
remains bidden witfcia tie Eustachian tube or 
beneath the surface epithelium of the tiaso 
pharynx 

5 AH of the usual therapeutic measures for 
cancer have been advocated, but the prog 
nosrs remains hopelessly futile There appears 
to be no adequate means of arresting its up 
ward invasion with consequent invohcment 
of osseous tissue Thedeadlv behavior of bone 
cancer is fully appreciated by all 
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LeJEUNE: hoarseness 


central origin frequentlj- produce a parah'sis of 
one or both vocal cords. 

The most significant of all changes that may 
take place in the larj-nx is that produced by 
malignant groudhs It has well been said that 
hoarseness is the danger signal of the larjm-v. Un- 
fortunately, too few of the laitj’ and the profession 
heed this danger signal Few malignant lesions 
throughout the entire body present any earlier 
symptoms than intrinsic carcinoma of the larynx. 
The earliest manifestation of intrinsic carcinoma 
occurs on the vocal cords, usuall}' at the junction 
of the anterior and mid^e thirds, producing at 
first only a slight alteration in voice. This repre- 
sents the earliest form of intrinsic carcinoma 
which can be detected, and the first sjmptom 
presented is hoarseness. If this early warning 
sjmptom were accorded the recognition it de- 
serves, manj- lives would be saved It is generallj* 
agreed that 8o to 82 per cent of intrinsic carci- 
nomas of the larj-nx respond favorablj' to treat- 
ment, j'et the study of statistics shows that a 
verj’ large percentage of these cases die from 
cancer of the laryn.x. The cause of this high 
mortalitj' rate is the fact that an early diagnosis 
was not made. In recent years cancer has assumed 
a much higher mortality rate. From this we maj' 
conclude Aat malignant lesions are increasing or 
that our diagnosdc methods have improved It 
is certainlj’- true that the larjaagologists who are 
manifesting interest in cancer of the larjm.t are 
undoubtedlj’ seeing more of these malignant con- 
ditions than in former j-ears. One wonders 
whether this is a natural increase or the reward 
for j'ears of work and interest manifested in this 
particular subject. It is deplorable, however, 
that such a large percentage of cases of carcinoma 
of the larjmx referred to the larjmgologist are so 
far advanced that little hope for a cure can be 
oSered. The first sjmptom of intrinsic carcinoma 
is present early; the diagnosis presents little if 
any difficultj', and most important of all is the 
fact that this condition is curable in its earlj- 
stages Carcinomas occurring in other portions of 
the larj-nx aside from the vocal cords are as a rule 
not discovered early because they produce no 
alteration in voice function and no discomfort 
until the lesion is well advanced 

Concurrent with the diagnosis of carcinoma of 
the larjTix must be the mode of handling such 
lesions so as better to effect a complete cure in as 
large a percentage of cases as possible Obidously 
different stages of the growth will necessitate 
yarving modes of attack. Brieflj', those cases of 
incipient, intrinsic carcinoma consisting of an 
outcropping on the anterior or middle third of the 


vocal cord respond most successfuUj’ to mtra- 
larjmgeal surgerjx These are purely surface 
lesions confined to the vocal cord and could well 
be designated as cordal carcinomas The tumor 
is small and there is no lagging or fixation of the 
cords. Suspension laryngoscopj- permits one to 
remove and cauterize the base of these growths 
successfullj'. An excellent exposure of the laryn- 
geal structures is obtained, and it is comparativelj* 
easj- to remove these earlj' growths bj' dissection 
followed bj' cauterization. l^Tien the growth has 
extended bej'ond the limits just described and 
two-thirds or more of the cord is involved, more 
extensive surgery will be necessarj'. As the 
growth extends in the long axis of the cord, there 
is an induration of the base and occasionalfy an 
earlj' lagging of the cord is present. This is the 
tj-pe of case which demands thorough studj' and 
differentiation. Larjmgofissure is the operation 
of choice and in properlj' selected cases the final 
results are most satisfactorjx Border line cases 
are frequentlj' seen which tax the diagnostic 
acumen of the surgeon. Persistent hoarseness 
over a period of time, graduallj' becoming worse, 
convej's to the mind a picture of an extensive 
lesion. Definite fixation of a cord u-ith an exten- 
sive growth is a positive indication that con- 
sen'ative surgical procedures adi'ocated hereto- 
fore u-ill be of no avail Radical surgerj', such as 
laiyngectomj', will offer some hope proxfided there 
has been no extension of the growth outside the 
laiyngeal box Conservatism when dealing with 
cases of carcinoma of the larjux must be disre- 
garded and the surgerj' suited to the particular 
case instituted. I am convinced that when deal- 
ing with carcinoma of the laiynx, it is better to 
err on the side of radicalism than conservatism. 

flTiile deep roentgen-raj' therapj' is now avail- 
able and offers splendid results in some cases, the 
uncertaintj' of the outcome is such as to make me 
most skeptical. Mj- cases receive one or two 
therapeutic doses of deep x-raj' for fixation of the 
cells in mitosis just prior to operation I am 
firmly com-inced that surgery is the method of 
choice when dealing with carcinoma of the laiynx, 
that x-raj' therapj' maj' be used as a valuable 
adjunct, and that these 2 methods should be 
used together when the occasion demands. 

It is trulj' appalling to realize the large number 
of advanced cases of malignancies that are con- 
sulting the larj-ngologist for the first time. Too 
frequentlj' these cases have progressed bej'ond 
the stage where surgical inten'ention will, offer 
anj- hope of cure Deep x-raj' therapj- can like- 
wise oSer little hope in these advanced cases. 
How are we to account for the delaj- of the patient 



SURGERY, GYNECOLOGY AND OBSTETRICS 


5 nd thymic eniargeraents, foreign bodies, trauma, 
and, probablj the greatest offender, papilloma of 
the larynx The occurrence of multiple papiBoma 
of the larynx in children is a most distressing eon 
dftioo These growths are benign in (diameter 
and may spnng from any portion of the larynx 
They are, honeier, frequently considered as 
mabgnant in so far as they recur repeatedly I 
know of no condition occurring m that delicately 
arranged and highly organized \oice box, with 
the possible exception of stenosis of the larynx, 
which requires more patience, perseserance, and 
careful surgery than do caces of multiple papil 
loma In the removal of benign tumors great 
care and caution must be exercised not to injure 
or traumatize normal tissue This is of the 
greatest importance when dealing mtb papilloma 
of the larynx because papilloma are autografting 
and will spnng from any new raw surface created 
hence the necessity for the utmost care m the 
handimg of these cases Despite careful and 
painstaking removal of the growths, many cases 
recur repeatedly I cannot as yet foretell when a 
patient is first seen whether or not the condition 
wiU respond promptly to treatment or nhether 
repealed removals of the growth will be necessary 
in order to effect a cute 
The sulder types of growth improve remacL 
ably and after s or j roentgen ray exposures or 
the surcwal removal of the growths the throat is 
free of papilloma The other type compnses 
those Cases in which every known method is used 
unsuccessfully to eradicate the growth \ou can 
realize more dearly the obstinacy and persistence 
of recunence of mulup'e papillomas when I tell 
you that 2 of m/ patients have baffled all attempts 
at eradwation of the grow th One was first seen 
at the age of 4 with extensive multiple papiUoma 
Repeated removals of the growth were unsuc 
cessful ID preventing recurrences and extensions 
\t the age of 14 he developed multiple lung ab 
scesses and died At ih s time papilloma com 
pletely filled the laryngeal surface of the epi 
glottis, filled and ovetfloaed the larynx, extended 
into the subglottic region and involved Ihe 
tra^ea to mlhin a short distance of the biftirca 
tion The other patient was first seen at the age 
of 5 with extensive papilloma which continued to 
recuraskstasremoved Theeaily useofradmra 
produced a steno«is of the esophagus A second 
gastrostomy at the age of 20 was followed by 
complications and death At this time the 
papillomatous mass n as most extensiv e partially 
blodung the mouth of the esophagus, fillup Uic 
larynx and protruding through the neck exter 
Dally in the region of the larynx Microscopical 


examination of the growth showed a malignant de- 
generation of the papilloma 'Ihese 2 cases are 
briefly mentioned to show that all cases of papi! 
loma do not clear up spontaaeou«ly at puberty 
Some progress in spite of all efforts and even 
develop into malignanaes 

Benign growths occurring in the larynx are 
responoible for alteration m vocal production I 
have been fortunate in obtaining views of vanous 
growths occurring in the larynx such as vocal 
nodules, contact ulcers, single and multiple 
papillonu, hematomas, argiomas, fibromas, evsts, 
and granulomas, showing distinctly how thev 
interfere with accurate approximation, thereby 
produong varying degrees of hoarseness Benign 
lesions present the problem of accurate removal 
with as little trauma to normal tissue as possible 
I>elicacy in the handling of kiyngeal tissue is 
ampiv repaid b, little or no reaction followirg 
surgical removal of small tumors The sccurate 
and thorough removal of benign lesions practi 
cally assures no recurrence of the original ^wth 
except in those cases of multiple papilloma which 
recur repeatedly and may well be claswfied as 
potentially mabgnant 

Hoarseness as I have stated before, is nature’s 
f rst signal of dwtress, and a laryngeal examination 
will give important information Traumatism 
foreign bodies gumma, tumors of the thorax 
aoeun>m, and enlarged ihvroid glands mav be 
productive of hoarseness Occasionally a partial 
or complete paralysis of one vocal cord may be 
present, due to an enlarged thyroid, with prac 
titally no alteration of voice In the event a 
thyroidectomy is contemplated in such a case, a 
pre operative examination may save the surgeon 
much embarrassment For many years I have 
been associated with a service in a general hos 
pital in wbiuh eveiy patient subjected to 
roidcciomy has a pre operative and postoperative 
examination of the larynx The wisdom and 
value of sudi an examination are obvious 

In my expenence tuberculosis of the larynx is 
always secondary to an infection in thepulmonaty 
tract "^e pulmonary process may no* be suffi 
aentty active to cause the patient any concern 
and tne laryngeal involvcireBt represents latent 
acUvuty Here early diagnosis is of vital im 
poitauce . 

He favorite site for tuberculous lesions ot 
the larymx is within the interarytenoid space 
Pam IS a constant factor in advanced rases of 
tuberculous laryngitis Syphilis may bkewisc 
affect the larynx m any of its vanous stages and 
oftrti presents problems in the differential diag 
nosis, even to the laryngologist Diseases of 
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Fig I Coronal section of a newborn child showing the 
comparati\e size of the tooth buds and of the maxillary 
antrum 

Fig 2 Diagrammatic drawing of the position of the 
deciduous teeth buds and the germ centers of the perma- 
nent molars at 5 months 


Fig 3 The influence of the development of the antrum 
on the rupture of the upper teeth The shaded area is of 
an infantile supenor mailla vnth its antrum, \\ hich, as it 
de\ elops, forces the permanent upper molar teeth into their 
normal position (Keith) When the normal antrum de- 
1 elops, the three molars are m contact mth its floor. 


The forcing of teeth, roots, or diseased hone 
into the antrum contaminates the sinus, 
which, as a rule, is already inflamed, with the 
result of producing an empyema. An acute 
antrum associated rsith a swelling of the cheek 
IS suggestive of dental origin. 

INCIDENT 

Gordon Berry in two interesting reports 
read before the 1928 and 1929 meetings of the 
American Laryngological Association gave his 
impression of the frequenc)’^ of the relationship 
between diseased teeth and maxillar)’’ sinusi- 
tis His private cases showed 20 per cent of 
the acute and 80 per cent of the chronic maxil- 
larj" sinus infections to be of dental origin. 

In remewing the case histories of 32 radical 
antrum operations done on our private pa- 
tients during the past 16 months, 2 were the 
results of malignancies, 2 followed fractures 
obtained in automobile accidents, 7 had den- 
tal fistulas following extraction of teeth; 9 had 
chronic hjqiertrophic membranes or empye- 
mas as a part of a pansinusitis; 12 of the antra 
contained i or more poljqis of which 6 were 
considered of dental origin because of the site 
of their attachment The other 6 cases of pol- 
>q)osis required bilateral antrum operations 
Infection of the sinuses in children is seldom 
of dental origin, the exception being the rare 
cases of osteomyelitis originating about the 
teeth of infants In one such instance (Case 
1), G G , male, aged 4 months, was seen in 
consultation with Dr E C Ellett for an or- 


bital cellulitis A stab wound through the 
lower lid made b}" a surgeon in a neighboring 
tovTi was unproductive of drainage. Exami- 
nation and roentgenological study revealed an 
acute purulent maxillary sinusitis At opera- 
tion an osteomyelitis of the upper jaw was 
found and the child lost its 2 upper molar 
tooth buds. The older the patient under con- 
sideration with a maxillar}’- sinusitis, the more 
likely will it be that dental infections play an 
important part as a causative factor. 

DENT.\L CYST 

Dental cysts are more frequent than diag- 
nosed, as they may present no characteristic 
sign or sjanptom and usually are accidental!}' 
encountered while rajdng the sinuses If there 
is any suspicion of a dental cj’st its presence 
can be proved by filling the antrum with a 
radiopaque oil and again roentgenographing 
the sinus 

a. Radicular (root, dental, or periodontal) 
cj'sts are the result of chronic inflammation of 
the periodontal membrane, usually associated 
with infected pxflpless teeth. A tjqjical e.xam- 
ple may be found about the upper lateral 
incisor, as the thickness of the cancellous bone 
in this region readily allows of c\-stic forma- 
tion. All granulomas do not mature into cx'sts 
due to the lack of the cellular constituents 
essential to their development. These cysts 
may continue their growth after the removal 
of the offending tooth They seldom cross the 
median line and their progress is outward, 
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in seeking medical aid in these ad\ anqed ca«es of 
mahgRancies'^ Cati it be becaif<e (he paoentfatfe 
to realize the significance of percistent hwr-en«ss, 
or has the general praetrtioner/gaored the<iwi^r 
signal of Uie larynx^ Tie importance ol soice 
changes must be more My apptvcated and (he 


co-q>er^ion of the general practitioner solicited 
m an effort to direct these cases to competent 
Jarysgolopsts for examination and diagnosis The 
imjwrtance of an early diagnosis must be stressed 
m flJ} Cases of hoarseness if we are to be succe^Jul 
m our fight against carcinoma of the larynx 


INrECTIONS OF THE PARANASAL SINUSES OF 
DENTAL ORIGIN 

JOHN J SHEA, M D F A C S , Memphis Tennessee 


T he ^ onderful improvemeat in binus 
patients following a clean up of their 
dental pathology is an indication of 
the dose relationship between them 
fection of the paranasal smuses and the teeth 
The maxiUaiy is the sinus most frequently 
infected b> extenyon from the teeth The 
ethmoidal cells can be infected secondardy by 
extension ftum the antrum, and in one of our 
cases a tooth was found nithin the ethmoidal 
labyrinth, acting as a {orci^i body The fron 
tal sinuses in turn may be blocked by the 
former sinuses and at times a slowfy avccnd 
ing purulent infection will produce a pansi 
nusitis of one side from a dental infection It 
la important m all cases of matillarv sinusitis 
that the teeth be carefully examined and stud 
led roentgenologically 
There is a close relationship bcti ecn the 
teeth and the majallary sinus The deaduous 
teeth ha\e their natwty m the cancellous 
bone below the aotrum, and ar birih the bud 
of a deaduous molar is larger than the cavity 
of the antrum At s months the bone behind 
the antrum contains the invisible germ cen 
less of the permanent upper molars, one 
Stacked upon the other As tne antrum pneu 
matizes, it extends backward and dononard 
pushing before it the aheolar process contain 
ing the tooth buds If the natural pnemaatm 
ation of the antrum occurs, the upper molars 
are rotated into their normal position, the 
erst at 6 years of age, the second at js, and 
the third or wisdom teeth after the i8th jeax 

of Surgeons Cluuifo October sJ-’P '•Pll 


The antrum continues to increase in size 
throughout life, the increase in the latter years 
being due to the thinning of the bony walls 
The exception to this natural law is when th'- 
development of the aatruia a arrested daring 
the formative period as the result of one st 
vere infection or the accaaubted s<.tioa of 
repeated mild mfcotions or allergy (vasoirotor 
rmnitfs and smu'iti!,), or when the removal of 
all the upper teeth allows a recession of the 
outer angle of the antmm due to the absorp 
tjon of the alveolar process Should preu 
matiaation be excessive, the roots of the mo- 
lars are more prominent witlun the antnim 
and the forward extension contacts the cusp'd 
and rarely the incisors 

iiAxitiARV srnis 

The maxillary sinus may be infected directly 
by either acute or chronic infections of the 
teeth immediately adjacent to the smus or 
indirectly because of a lowered resistance as 
the result of dental infections The direct ex 
tension occurs ^ram penapical or penodonlal 
disease, which produces withm the sinus cither 
an infiammatofj reaction oca direct coatami 
nation Dental insults account for a number 
of acute empyemas of the antrum, as when in 
doing an extraction a passage is made through 
an infected soi-ket into the antn/m At times 
the incomplete hygiene of a socket will leave 
roots or decayed bone, which serves as an 
insidiovia focu«, and as a starting point from 
which occurs an ascending infection Trau 
matism may play a part and leave fractures 
Uaough which infection may enter the sinus 
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Fig S- Roentgenogram of the skull showing a dental Fig 6 Side view showing a dental polj-p outlined by 
polyp outlined by the instillation of a radiopaque oil into the instillation of a radiopaque oil into the antrum. 
the antrum. Fig 7. Roentgenogram showing a follicular cyst. 


plastic procedures may be required for the re- 
pair of the surgical damage. 

CTJSPID AMD INCISORS 

^\^len the pneumatization of the antrum is 
excessive, it vdll have a direct relationship 
with the upper cuspid, and in still rarer cases, 
the incisors. Periodontal infections about the 
upper cuspid and incisors '[will produce a swell- 
ing of the structures in the 'vestibule of the 
nose and an extension of an osteomyelitis may 
involve the septum 

Case 3 .A. G was admitted to the Baptist Hos- 
pital in the middle of the night with an intense pain 
deep in the face. Two weeks previously he had ex- 
perienced the removal of his upper teeth. The day 
after the extraction of the inasors, his upper lip be- 
gan to swell and a throbbing pain developed within 
the nose, each night the pain demanded a sedative 
and on the night of admission, the pain became so 
severe that the medication was unsuccessful in re- 
lieving the suffering The dental wounds were heal- 
ing normally, but upon examination of the nose, the 
septum was found to be swollen A roentgenological 
study revealed an increased density of the bony sep- 
tum Sulfanilamide treatment was begun and intra- 
nasal tampons were inserted ever}' 4 hours for 20 
minutes, during which time infra-red therapy was 
applied over the face .An abscess of the septum 
developed, which, on drainage, relieved the head- 
ache The patient made an uneventful recovery 


ETHIIOID.AI. SEhXTS 

Prolonged infection within the antrum will 
extend to the ethmoidal cells and in turn the 
blockage of the frontal duct by the anterior 
cells will produce a frontal sinusitis. Fortu- 
nately, early attention to the maxillary sinus 
disease will prevent the ethmoids and frontals 
from becoming chronic. 

Case 4 Recently a woman, L. B , aged 43, at 
operation had an undeveloped cuspid free within the 
anterior ethmoidal celts This patient was first seen 
following an automobile accident at which time a 
deformity of the nose was corrected. Eighteen 
months later she returned with a history that she 
was not satisfied with a negative diagnosis as to the 
cause of a right sided headache, given her at one of 
our larger eastern hospitals. Examination and roent- 
genological study revealed a pansinusitis of the right 
side Nasal treatments relieved the pain, especiaU} 
if the right antrum were irrigated through the ostium. 
.A radiopaque oil instilled into the antrum brought 
out in the roentgenological study that the membrane 
lining the antrum was uniformly thickened. .An 
exploratory opening of this antrum discovered a 
diseased lining membrane, and after the agger nasi 
cell was opened, an undeveloped cuspid tooth wras 
extracted. There is no way of ruling out that this 
tooth was not m its present location at the time of 
her accident, but the spacing of her teeth confirmed 
the opinion that the tooth had never migrated to its 
normal position Studx'ing the original roentgeno- 
gram made at the time of her accident, the shadow 
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e\ entually iq to the \ cstibuli* of (he nose or the 
antenor end of the antrum They grow slonl> 
and wuh httle pam and th‘“ic presem c is de 
tected because of a bulging outward of the 
aKeolac pUte, the diagnosis being confirmed 
bj a roentgenogram These cysts must be 
difierentiated from the median antenor maxil 
larv evsts 

Treatment consists m the removal of the 
teeth bordering the cyst and sutgiral dissec 
tion of tbecys>tv.aU, the wound being allowed 
to heal openly by granulations If thi cjst 
has migrated into the antrum the latter 
should be opened and insp^'cted Should the 
antral membrane be diseased a radical opera 
tion IS demanded but if the membrane ap 
pears healthy , a nasoantral window for drain 
age will be sufficient I have watched the 
migration backward of a cyst from the region 
of the upper lateral incisor through thepyri 
formis process of the superior maxtlia into the 
antrum In its progiesa it devitalized the ad 
jacent canine and first bicuspid 

b follicular lysh (dentigerous) arc less, fri. 
quent than radicular cysts, being of develop 


mental origin, the result of proliferation anc 
degeneration of the cells of the enamel orgar 
connected with an unerupted tooth, the lattei 
being included within the cyst They occur it 
any age, but most frequently during the sec 
ond dentition The unerupted tooth, acting 
as a foreign body , stimulates the misplaced 
anfage to unlawful growth The cuspids, in 
cisors, and third molars are the most frequent 
offenders in either the upper or lower ;an 
Histologtcallv , they acesurroundedbv a fibrous 
capsule lined with squamous epithelium The 
cyst consists of a cavitv filled with a fluid and 
contains a part or the whole of a tooth The 
teeth usually involved are p'rmanent or super 
numeraty 

I hav e seen one follicular lyst in a child of 4 
(Case 2j, the condition being diagnosed as 
^AvcoKvaof the supenor mavilla but during an 
attempt to fill the antrum with a radiopaque 
oil, the cyst was entered and the oil replaced 
the contents of the cyst 
Because of their constant growth without 
pain, the condition is usually diagnosed as a 
tumor, the significant diagnostic point is the 
absence of a permanent tooth m the region of 
the swelling A roentgenological study will 
confirm the diagnosis and the treatment is 
similar to the manner of handling a radicular 
cyst 

c /I rfanttf idinonia (mult ilocular) are rare be 
nigti tumors arising from dental epithelium 
Uislologically , they consist of irregular masses 
of epithelial cells surrounded by a fibrous 
stroma with a definite capsule The tumor 
rcaddv undergoe cvstic degeneration, and the 
diagnosi is made because of the deforinit} 
produced, the absence of pain and signs of n 
flammation differentiate it from an active 
infection tunes the tumor may grow rap 
idly and by pressure destroy vital teeth 
Tile treatment is surgical and the larger 
tumors may leave duforrrutie- requiring plas 
uc repair 

d bennotd cysCs are congenital accidents 
ocmtaining characteristically dermoid struc 
tuces, such as hair, teeth, and the glands, ol 
thc'dwin Thoscfounclin the antrum origin ite 
in the hard palate and are diagnosed by their 
size and roentgenological peculiarities Their 
treatment is surgical, and like adamantinoma 
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Case 6 J. F. M A dental surgeon misread a den- 
tal film and attempted to remove on the wrong side 
an unerupted upper third molar. The operation 
ended with a large opening through the posterior 
wall of the ma.xillarj’ sinus and a strip of gauze pack- 
ing was fitted into the wound. When the patient 
reported the next day, there was no gauze nsible 
and an attempt to probe and irrigate the antrum for 
it was futile There developed a pansinusitis of that 
side, which aggravated the old gentleman’s arthritis 
.\ radical antrum operation was necessar\' to remove 
the strip of gauze which was located high in the 
antrum 

CLOSURE OE DENT.AL APERTURE INTO 
THE .ANTRUir 

The openings left after extractions varj-^ 
from root size to massive injurjx It is difficult 
to close a circular aperture the walls of which 
are bone, but if the canal made b}’’ the aper- 
ture is converted into a trough it will readily 
heal. This requires the removal of the outer 
wall of the canal and a sufficiency of the ante- 
rior wall of the antrum to allow the sliding 
down of a mucous flap, which is sutured in 
place with black silk A removable dental 
appliance made with flanges is utilized to pro- 
tect the healing wound until a permanent 
bridge is made. 

ERACTDRES OF THE MAXILL.A EsWOLITNG 
THE TEETH 

The sudden and permanent stopping of fast 
moving automobiles and aeroplanes throws 
the passengers forward with great force, strik- 
ing their faces against protruding objects, 
usually on the dash board The injuries sus- 
, tained by the superior ma.xilla vary from sim- 
ple, depressed fractures to crushing injuries in 
which all of the teeth contacting the sinus 
have been jammed into it There is no set 


rule of handling these accidents, but no teeth 
possessing attachments should be sacrificed at 
the emergency operation. The bony frag- 
ments of the hard palate and the walls of the 
antrum should be replaced and the teeth given 
mechanical support. Many will be saved and 
those lost will have ser\'ed in preserving the 
contour of the alveolar process. 

IKTRA-.ANTRAL TEETH 

Unerupted teeth that migrate into the an- 
trum will act as foreign bodies within the 
sinus, and should be removed. 

Case 7. C. W. R. sought relief from a chronic 
maxiUarj’ sinusitis. Roentgenological study showed 
the antrum involved contained 3 fully developed 
teeth within its cawty The first molar had rotated 
Its position and the crown faced upward into the 
antral caw ty. 

These intra-antral teeth sooner or later die 
and become foreign bodies and their removal 
13 demanded. 

FAT.AL COMRLICATIONS 

An osteomyehtis of the superior maxilla fol- 
lowing an extraction performed in the face of 
an active infection may prove fatal, either 
rapidly by causing a cavernous sinus throm- 
bosis or insidiousty as the result of a spreading 
osteomyelitis. 
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cast by the tooth was always behind the nasal proc 
ess of the superior maxilla and could be read into ibe 
plate only with the foreknowledge of its presence 

Sf^KACCUeKI OP ACCIDENTAL PERPORATION 
OP THE ANTRUil 

When a tooth penetrates the antrum at its 
extraction, the socket and dental swus should 
be thorough!) cleansed and left alone A pro 
cedure of ivatch/ul svaiting should be msti 
tuted, and if the antrum succumbs to the in 
ftction, the sinus should be opened through 
the nose There is no excuse for tinkering with 
an antrum through an unnatural dental open 
ing, md a dentist guilty of maintaining m 
alveolar opening into an antrum should be 
condemned At times, a piece or a whole root 
will slip into the maxillary sinus during an 
extraction \\hcn this occurs simple means 
should be tried to dcliv er it through the open 
ing, but if simple measures fail, a window 
should be made through the anterior antral 
wall, and the foreign body removed This is 
\ery simple when done b> an experienced sur 
geon 

There is a tendency for the dentist to 
curette his perforation, and often an aperture 
remains which is so large that its closure re 
quires a plastic operation 

The dentist is rchev cd of any liability of an 
antral infection, following a dental penetra 



Fig 9 Case 7 Roentgenogram demonstratin" three 
molar teeth withm the antrum and one at the angle of 
the lower jan 

tion, if he immediately refers the patient to a 
competent rhinologist, and does not interfere 
with the antrum The question of legal Labil 
ity is solved, for the patient cannot success 
fully sue the dentist for penetrating the an 
trum, but if the dentist continues to treat him 
he (the dentist) may be liable for not doing 
what “the state of the art" demands I once 
recovered from an antrum a piece of tioodcn 
applicator broken off in the antrum m an 
attempt by a doctor to replace a polyp pro 
iruding through a dental opeamg fortu 
nately, the same individual was the patient 
and (he doctor 

Case 5 W L R Dr Justin D Towner while 
removing' the 6«t upper molar discovered rbat the 
anterior buccal root penetrated into the antrum 
He inunediately referred the patient and upon 
examinatioa and roentgenological sCud> the antrum 
was found to be infected with the ostium closed 
which accounted for the absence of nasal discharge 
Two years previousl> a radical antrum operation 
wa> performed on the other antrum of this gentle 
man because of a neglected nasal condition follow ing 
a simikr dental complication An antral na«a\ win 
dow wasmade into uhich a No 16 F rubber cathe 
ter was inserted as a dram The discharge nas very 
offcosive and to dear the antrum permanganate 
potash 1 40<3osolution was instilled through the tube 
mto the antrum frequently for a days bnder tbs 
treatment the hstuU healed and the patient escaped 
the fate of his former experience 

DANGERS OF PACKINC A DCNTAL FISTLLA 
ttTien a dentist penetrates an antrum he 
should avoid exlcnsiv c curetting of the fistula 
tract and above all never insert any packing 
^-apaMi* of slipping into the antrum 
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There has, however, in this brief span of years 
been an astonishing advance in the require- 
ments for admission to schools and their num- 
ber has been reduced from 162 to 67 approved 
four to six year schools. It is generally recog- 
nized that “ the undergraduate course of study 
can onl}’- begin the education of the physician, 
for he must remain a student all his life” if he 
is properly to fulfil his obligations 

“A widespread and permanent improve- 
ment in the quality of medical ser\dce carmot 
be secured until graduate medical education 
has been developed at least to the level of excel- 
lence of the better imdergraduate courses.”* 
This desideratum is being approached in 
certain of the specialties which have organized 
national boards to establish the qualifications 
of the individual to practice a specialty and 
to make public those so qualified. Such a 
board in surgery has been established We 
may justly hope that it nTll do much to im- 
prove the situation If present plans mature 
the College will be in a position to give in- 
valuable co-operation. 

This scheme is in keeping with an objective 
long held by the College. Indirectly, it will as 
time goes on improve the professional attain- 
ments of our fellowship for in most cases it 
nill constitute a hurdle which the aspirant 
will have taken successfully before entrance 
into the College But it is not proposed that 
the College shall in any sense abrogate its 
right to determine the fitness of the candi- 
dates for its own membership. Spedal con- 
sideration must be given to attributes diffi- 
cult to ascertain by the methods so far set up 
by these Boards, such as judgment, integrity, 
and personal fitness 

The American Board of Surgery represent- 
ing the various surgical organizations of the 
country proposes to initiate or expand in 
numerous properly equipped hospitals the 
training for several years of the graduate stu- 
dent under intimate control and instruction. 
This would constitute an apprentice type of 
experience and should embrace the funda- 
mental sciences of anatomy, phj'siology, 
pathology^, as well as the history of surgery. 

The College has gone on record as whole 
hcartediy supporting this enterprise A Com- 
mittee on the Graduate Traimng for Surgery 
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appointed by the Board of Regents reported 
in October, 1935. This whole question is so 
important and is so httle understood that it 
seems well to summarize this report which 
has contributed to important developments 
in surgical education 

The discussion was confined to the period 
in the development of a surgeon between the 
acquisition of his medical degree and his quali- 
fication as a surgeon; this may be termed the 
graduate phase as distinguished from the 
imdergraduate and postgraduate. It was felt 
that intensive training invoh-ing much actual 
experience and responsibility^ and further 
study in anatomy, physiology^ and pathology 
as related to surgery would most satisfactorily 
lead to the development of qualified surgeons. 
The required opportunities and facilities for 
such training exist only in a very limited 
number of teaching hospitals associated with 
schools of medicine. It was, therefore, recom- 
mended that non-teaching hospitals nith 
proper persormel, plant, and organization be 
encouraged to undertake graduate training 
for surgery and that the College establish a 
minimum standard requisite for the approval 
by the College of such hospitals for training 
surgeons 

The report was approved and the commit- 
tee was authorized to co-operate with com- 
mittees of other surgical organizations in the 
development of a program in accordance with 
the tenor of this report. 

But even when the young man with the 
background and training prescribed by the 
Board of Surgery launches upon his own, he 
cannot be considered a perfected product. 

“In this broad earth of ours. 

Amid the measureless grossness and the slag, 
Enclosed and safe within its central heart, 
Nestles the seed perfection.” 

Walt Whitman 

Much in years and labor is required to 
smelt the slag and to free the seed of perfec- 
tion from its enveloping husk of measureless 
grossness. 

Hippocrates realized this in stating poeti- 
cally, ‘‘Such, in effect, as is the culture of 
plants, is the study of medicine. Our natural 
disposition is the soil; the precepts of our 
masters are the seed; instruction, begun from 



THE 1937 CLINICAL CONGRESS 

THE COLLEGE AND THE CULTURAL ASPECTS OF SURGERY 


EUGENE H POOL. \f D , F A , New York, New \ ork 


O N November 15, 191a, it was voted 
that a College of Surgeons be 
organized Peculiar signihcance, 
therefore, attaches itself to this 
meeting b> reason of the fact that it is the 
quarter century mark in the history of this 
College 

The general objectne of its founders was 
the elevation of the standard of surger) by 
means of the following specific measures 
I Development of a comprehensive asso 
ciation to enable visiting surgeon* to see sur 
gical confreres at work and to discuss with 
them problems of practical surgery 
2 Enrollment of competent and ethical 
surgeons 

3 Opposition to the barter m patients b> 
fee splitting 

4 Protection of the public from incompe 
tent, dishonest and unnecessary surgerj 
5 Improvement of hospitals and teaching 
institutions 

Notable progress has been made toward 
these goals But it has not always been 
smooth going There have been stumblings 
and uncertainties cntiasms and contests 
let the College has survived and now holds 
an important place in and everts a salutary 
influence upon Amcncan surgerj Its aicom 
plishments and activities need not be reviewed 
save in so far as they suggest questions of 
poUcj for the present and future 
burgical education looms up as the most 
important problem at the present time In 
anal) zing it we find four phases 
I The making of the man 
2 The making of the doctor — undergradu 
ate education 

3 His training and qualifications for spe 
cialization in surgerj— graduate training 
4 The final step m the making of a surgeon 
—postgraduate studj 

V<ldre»io( the Retiring rresi lent presented before Ibe CluiKal 
CoegwiS of ““Amencan College of Surgeons Chitago October 


Let us keep these phases in mind during 
our discussion 

Cutler states that "the real education of 
the surgeon is a postgraduate affair" But 
this IS true only in part It overlooks the all 
important period of development which I 
have called "the making of the man" Th'* 
importance of this has been appreaaled 
throughout the ages To quote Horace, “A 
cask will long retain the flavor vith wh-vh, 
when new it was impregnated ” And Kiphng 
epitoouaes the thought in opening his auto 
biography "Give me the first su >ears of a 
child’s life,” he sajs, 'and jou can have the 
rest " It is the earJj formative years that 
have the greatest ii^uence upon character 
formation 

That something is wrong with our sjatem 
of education is emphasiaed by the words of 
notable contemporaneous educators Sir A 1 
fred T Davies says, ‘ We have so systems 
tiaed our education that it has lost its soul 
Intellectual curiosity has been destroyed and 
independence of character has been sacrificed 
for devemess " And President Butler writes 
"We must get rid of the notion that education 
IS identical with instruction and that prepara 
tion for making a Imng is on the same plane 
as preparation for life ' 

We shall however, pass over these infer 
eoces and direct our thoughts to medical edii 
cation with speaal emphasis upon the prepa 
ration and qualifications to practice surgery 
Tbirt} five > ears ago “on\> 20 states had any 
requirements of general education yhatever 
and onij to 0/ these required graduation from 
a high school No state demanded any college 
training preliminary to the medical course 
which in manj schools at that tune was only 
three years in length 

A man with such meager preparation was 
I^lly entitled to undertake major surgery 

iWUbdCK pfileyt Ciirreot io medtn) riiwUo” 

State/ iM ‘tsi 
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Among our 12,000 members mistakes have 
been made. This is past history. _ It tak^ 
time to develop a plan of certification. This 
is still being developed and each 3'ear the pro- 
cedure is becoming more and more ef&cient 
I venture to predict that in a veiy few years 
the decisions of the Credentials Committees 
throughout the land will meet with imiversal 
approval. Let me in this connection call to 
your attention a recent ruling in regard to the 
requirements for fellowship in the College. 

Applicants for fellowship whose qualifying 
medical degree shall have been obtained after 
the date of Januaiy i, 1938, shall be required 
to present etidence of ha\'ing completed three 
years of hospital service in one or more hos- 
pitals approved by the American College of 
Surgeons for graduate training in surgerjy of 
which two years shall have been spent in 
training in smgery. In the case of graduates 
of medical schools which withhold the medical 
degree until after a fifth 3’^ear of hospital in- 
ternship, the date set will be January' i, 1939 
In the development of modem surgerj' tech- 
nical aspects progressed by notable stages 
Speed was at first exploited. James R. Wood^ 
effected a thigh amputation in 9 seconds 
Then came the anatomical era, represented 
by such men as Frank Hartley Each stmc- 
ture was carefullj’ and laboriously outlined by 
sharp dissection Halsted’s example of pro- 
longed meticulous dissection, careful asepsis 
and thorough hemostasis probably made the 
greatest impression on the surgerj' of today. 
Technique is now relatively standardized in 
two schools: one, silk and slow; one, absorb- 
able material and measurable speed Both in- 
sist upon the essential features, careful sharp 
dissection, hemostasis, asepsis and the mini- 
miun of irritating foreign bodies It is no 
longer the technical but Ike mental supremacy 
that makes the great surgeon. It is the head, 
not the hand. Besides those general qualities 
which we have outlined, the competent sur- 
geon must, besides clinical experience, have 
knowledge of pathologiq phi’^siology, general 
medidne, and psj'chiatry. Centuries ago it 
was said, “Only he who in himself unites 
medicine and surgery is a perfect ph^'sician. 

'Brachhaw, J H , James Rushmori; Wood. Sorg., Gtek i. Obst, 
1020. 4S 441. 
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The physician who knows only one branch is 
like a bird with onlj' one wing.” As to psj-- 
chiatry, Bard remarked over 100 years ago, 
‘‘The physician who confines his attention to 
the body knows not the extent of his art. If 
he knows not how to soothe the irritation of 
a troubled and enfeebled mind, to cahn the 
fretfulness of impatience, to rouse the courage 
of the timid, and even to quiet the compunc- 
tions of an over-tender conscience, it wiU very 
much confine the efficacy^ of his prescriptions; 
and these he cannot do, without he gain the 
confidence, esteem and even the love, of his 
patients ” 

Culture and industiy and constant study 
are essential Rappleye tersety and idealisti- 
calty su mm arizes the motives of our present 
education “After aU,” he says, “the purpose 
of a medical training, broadly conceived, is to 
prepare a cultured and educated gentleman 
and not merety a technician.” 

To return to common sense; one must treat 
the patient, not the disease 

Can anything be more iU advised than to 
tell a 75 year old clerg3Tnan, whose only pleas- 
ure is smoking, that he must give it up be- 
cause a small patch of leucoplada may de- 
velop into cancer? This was done by an 
eminent specialist. The patient was advised 
otherwise and is still smoking at the age of 85. 

Or can anything be more foolish than a six 
hour operation for advanced carcinoma of 
the breast on a woman of 79^ In such in- 
stances the surgeon follows a rule of thumb 
method and does not consider the interest of 
the patient He fails to grasp the aU impor- 
tant axiom of Hippocrates, “to do good and 
to do no harm ” 

Suggestions are heard that something 
should be done to meet the urge of the medical 
man for a participation in the surgeon’s fee. 
In other words a compromise. One reads. 
“First, the economic mriadjustment in medi- 
cine makes it imperative for the man in gen- 
eral practice to indulge in fee splitting or else 
it w'ould not be as prevalent as it is Second, 
organized medicine will never get anj-where 
bj' condemning the practice but must offer 
something constructive in its place.” There 
should no more be a compromise in regard to 
this, than there should be a compromise with 
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childhood, IS the somng of the st-cd m proper 
season, the place where instructioa is given 
IS the surrounding air where the plants find 
thtjr nourishment, dilsgtnt study is the hind 
of the workman, finallj, time strengthens ind 
brings all to maturity ” 

Graduate stud> must continue throughout 
life In the past, opportumt> for this has been 
largelj restneted to foreign lands 
£,\en centuries ago students joumejed to 
Bologna, Padua, and Salerno 'Hirough Lan 
franchi the Italian influence was injected mlo 
France It was even then taught that “no 
one can be a good physician wioinons noth 
ing of surgical operations, and no one can 
operate who does not know medicine ” It 
was through the universities at this penod 
that the teaching of medicine was svstema 
ttzed and receiv ed tts stimulus tow ard modem 
efTiciencj and graduate opportunity Dunng 
much ot the 19th century Luglish and Scotch 
students went to Pans, but later to Berlin 
and Vienna, which offered rich hospital and 
laboratory facilities Our forebears, begin 
ning with Morton and Bard, received their 
inspiration largelj in (he mentioned foreign 
centers 

But the child has grown apace and surgeiy 
in America is now on a plane so high that we 
are no longer dependent to an appreciable 
degree upon outsidf resources for purposes of 
surgical training Indeed the tide has turned 
and students from afar are coming to us in 
progressively increasing numbers Technical 
developments and influences from all <H>urces 
have been garnered and culled m the dimes 
of our country and the simplihed net results 
have been transmitted to the mdividoal sur 
gcons throughout the land There is now no 
ercus'’ for a man who has had opportunity to 
do a reasonable amount 0/ surgery to do poor 
surgery In his early years, however, be may 
well be a menace if left to his own devices un 
controlled and vnthout supervision A large 
number, moreover, will always be mediocre 
merely techmuatis How he can be controlled 
and how more men can be lifted abose me 
diocnty are probli-ms for this College 
What IS It that makes the great suigeon> 
To answer this one naturj)^y attempts to 
analyze the characteristics of the masters 


with whom he has come in contact rather 
than those who have been analyzed and dis 
sected by others The outstanding and in 
vamWi. f{ualuy has hten that uncommon 
virtue itrmtd common, sense Bull, Peek 
AfcBurncy, Kichardson, Judd, to mention a 
few only, bad a certain something best 
termed a nice judgment This quality is a 
gift from God and such men would probably 
have been equally competent in other walks 
of life Such a man rarely gets himself or his 
patient into avoidable trouble and rartly 
makes unwise decisions 
Humanity and imdfmcss come nett, whah 
lead such men to think pnmarily and domi 
nanlly of their patient’s welfare John Hunter 
had these qualities to a supreme degree com 
nton sense, modesty, kindliness and chanty 
Crabtree states “His works were simply an 
nounced as by John Hunter \ plain door 
plate, with the same name, announced his 
rcijidence Money was a secondary considera 
fion to him To a poor tradesman from whom 
be had received 20 guineas for performing a 
surgical operation upon bis wife, he returned 
rp guineas, having learned with what difli 
culty and extreme self denial the husband had 
raised the money T sent back 10 guineas 
and kept the 20th, he said, m apology for 
retaining even the one, that they might not 
be hurt with an idea of too great an obhga 
tion ' ’ 

Next, resourcefulness and courage but 
neyer rashness that is, the ability to mvet 
without lo-s ot nene unexpected and serious 
conditions sometimes of his own makiWo 
Technical skill and a scientific traming are 
3 sine qua non but are inadequate without 
the above attributes Technique allows skill 
ful routine work but alone it marks the arti 
san not the surgeon 

These traits cannot be taught, they arc 
Cod pven 

Since the College cannot altogether change 
the type of man, extreme care must be taken 
to exclude the incompetent and the male 
/actor and to admit only th< 3 «e of ability and 
sterling character ‘Only men who have 
given proof of their competency should be 
entitled to public reeognuion and trust vs 
surgeons ’ 



NOTES ON 1937 MEETING 

BOWMAN C CROWELL, M.D , Chicago, Illinois 

/ — annual Clinical Congress ranks graduate training in surger>' may be available. 
I among the major educational activ- At this Congress the Presidential Meeting 
I ities of the American College of Sur- and Convocation were combined on the eye- 
geons, and the 1937 Congress in ning of the first day. Following the installation 
Chicago had the most able form of assistance of the new officers, the approved candidates 
from the Chicago surgeons in pro\dding a were accepted into fellowship and thus were 
worthy educational program in clinical sur- able to attend the other meetings of the 
gery. Under the guidance of Drs. Vernon C. Congress as Fellows. These candidates had 
David and Michael L. Mason, a much ap- assembled at College headquarters during the 
preciated reorganization of the arrangement afternoon where a recapitulation of College 
of the surgical clinics was instituted so that a activities and the significance of active fellow- 
continuous clinical program in general surgery ship w'ere presented by officers of the College, 
and each of the surgical specialties was pro- This assembly was followed by a social hour 
ruded. This arrangement made it possible for during which an opportunity was furnished 
each Fellow in attendance at the Congress for the candidates and their families to become 
readily to find worthwhile clinics in the sub- familiar with the home of their College, 
jects of his special interest on each day. Over- Another series of meetings was held at 
crowding of the clinics was in a large degree College headquarters on Wednesday morning 
obviated by precautions which had been taken when there were assembled the Judiciary, 
by the committee on arrangements in co- Credentials, and local Executive Commit- 
operation with the hospital administrators. tees Officers of the College explained the 
The scientific meetings in general surgery functions of these committees, and an informal 
and surgery of the e}’^e, ear, nose and throat, discussion of their duties and responsibilities 
which were held in the afternoons and eve- ensued in the course of which methods for 
nings at headquarters, supplemented the purel}’- accomplishment of their purposes were eluc- 
clinical programs in the hospitals and covered idated The beneficial effects of these assem- 
many subjects of current surgical interest, blies were the subject of much favorable 
The s}'mposia on the subjects of cancer, frac- comment by Fellows during and after the 
tures, and traumatic surgery continued to Congress. 

hold the interest of the audiences, and the The almost continuous projection of motion 
attendance served to illustrate the great cur- pictures on surgical subjects was a feature of 
rent importance generally attached to these the Congress that attracted large audiences 
subjects to which committees of the College and again emphasized the educational advan- 
are devoting much time and constructive tage of this medium. Preliminary review at the 
effort. The reports furnished by these com- College of all films shown at Congresses ser\'es 
mittees reflected a satisfactory progress in to insure a high tj'pe of motion picture 
their work _ programs and these seem to be appreciated 

A symposium on graduate training for sur- if the volume of the attendance can be taken 
gery, participated in b}' representatives of as an index of real interest, 
other organizations, served to emphasize the No rewew of a Clinical Congress would be 
importance of such special training for sur- complete without mention of the important 
geons and to crj'staUize the present trend of conferences and demonstrations on Hospital 
organization for such a purpose. It is e.xpected Standardization, but these are being reviewed 
that more and more hospitals wfll organize separately. 

their work and otherwise equip themselves so Lay education on medical and hospital sub- 
that an increasing number of residencies for jects was carried on during the meeting 
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the man livho kidnaps a child The ptofe- 
sional abortioiust is less objectionable, to m> 
mind, than the man who splits fees While he 
IS brealang his Hippocratic oath, he at least 
IS doing something whida he conceives to be 
nght and for the tvelfare of the patient 

To the fee sphtter may be applied the 
tsords of Hippocrates, “So false a judgment 
seems to me to depend pnncipally upon tins 
— that the profession of medicine is the only 
one that is subject to no restnction or punish 
ment, etcept disgrace, now, disgrace dies not 
wound those who hve by it " 

The College is taking active and aggressive 
measures to eliminate tbe fee splitter and to 
clean up hospitals which are nests for these 
vultures 

Its Judiciary Committees and the Board of 
Regents have been particularly active dunng 
recent years m investigating and penaliz 
ing hospitals and individuals who have been 
found guilty of fee sphtting and other breaches 
of ethics There is a Judiaary Committee for 
every state and province, to which all ques 
tions of personal ethics dealing with Fellows 
ol the College ace submitted for investigation 
and report to the Regents The mere knowl 
edge of Che existence of such a committee, 
with power to investigate and make tecom 
mendation, has bad a v er> salutary effect m 
regulating local situations, and the plan in 
operation enables the College to act mtelU 
gently m dealing vyith undesirable Fellows, or 
situations which involve candidates or in 
stitutions 

The Clinical Congresses have become so 
successful that the dimes are often not able 
to accommodate the number who wish to 
attend The Sectional Meetings which are 
immature Clinical Congresses, five of which 
are held each year, mil probably relieve this 
embatrassmg situation 

Probably no activity of the College has 
been more effective and more productive of 
results than hospital standardization It is 
distinctly an educational project and has 
^ected profoundly the members of the hos 


pital staffs If the plans of the Board of Sur 
geiy materialize, sucb standardization will be 
an essential link in the chain 
We have discussed the five points which 
were enumerated as the pmposes of the 
founders of tbs College At tbs quarter cen 
tury mark are there no* other objectives to 
which the energies and resources of the Col 
lege might be directed? 

The bstoncal aspects of surgery call for 
clear defimtion and statement The College, 
through its Fellows and as an organization, 
should bring its influence to beat upon the 
young aspirants m surgery It is a fault com 
mon to many organizations of “higher learn 
mg'* that they more largely affect those who 
have “arrived” than those who ate “on the 
way” The student in surgery, undergradu 
ate as well as graduate, should be taught the 
history as well as the techniques, et cetera, of 
surgical practice The College, by means of 
fellowships, prizes and awards, might well 
encourage the pursuit of the calturaJ aspects 
of surgery among the younger men 
Tbe College is qualified to serve in the 
ciystallizatioti and ^ardianship of the bgh 
est and best traditions in surg^, which call 
for a continuous reiteration and restftteoicnf 
of the ideals of surgery and of the surgeon 
In this commercial age it is espeaally impor 
taut that conscious efforts be made to encout 
age ideals, develop character, and support the 
highest professional standards I have read 
the addresses of our former presidents and am 
much impressed not only by the number of 
distinguished men who have occupied this 
office but by the high ideals erpressed by them 
as to the functions and future of this College 
To be included in tbe list is an honor for when 
I thank you I realize how inadequately I 
have ffUoj the office One is bound to make 
comparison with such a one as our Jate aim 
mudi lamented president, Robert Greenough, 
who labored for the College with such sound 
and impartial judgment that be will ever live 
in Its history as a shining inspiration and out 
standing example 



TWENTY YEARS OF HOSPITAL STANDARDIZATION 

MALCOLM T. MacEACHERN, M.D , Chicago, Illinois 


T he Twentieth Annual Hospital 
Standardization Conference held in 
Chicago in connection with the Clini- 
cal Congress of the American College 
of Surgeons demonstrated a sustained interest 
in the hospital program which has been carried 
on by the College during the past twenty 
years 

The addresses, papers, discussions, and dem- 
onstrations were highly mteresting and in- 
structive There were two espedally signifi- 
cant aspects of the meeting. One of these was 
the participation in the program by represent- 
atives from other lea^g national medical 
and hospital associations — the American Medi- 
cal Association, the American Hospital Asso- 
ciation, the American College of Phj^sicians, 
the Canadian iNIedical Association, and the 
American College of Hospital Administrators. 
Each of these organizations has its special 
interest in the administrative, educational, or 
professional functions of the hospital. All of 
these subjects are embraced in the compre- 
hensive program of the College which is con- 
cerned with continuing improvement in the 
institurional care of the sick and injured. 

The other outstanding eridence of individ- 
ual and group interest in a common problem 
was the intimate discussion of hospital service 
in conferences in which physicians, trustees, 
hospital executives and personnel were jointly 
concerned It augurs well for the future care 
of the sick when the interests of various 
indidduals and organized groups can be har- 
monized in this manner, thus gidng greater 
momentum to the endeavor to promote better 
care of the patient 

There was the customarj’’ interest in the 
announcement of the list of approved hospi- 
tals for 1937, based on the twentieth annual 
sun'ey Twenty years ago, in 191S, only 89 
hospitals merited approval by the College. 
This year 2,621 hospitals were awarded full or 
prorisional approval. MTiile the increase in 
the number of approved hospitals in the last 
decade has not been spectacular, it has been 


steady and substantial. Actually, the prog- 
ress of this work cannot be measured by the 
number of new hospitals added to the ap- 
proved list, but rather by the raising of the 
entire level of hospital service. Once a hos- 
pital meets the Alinimum Standard for Hospi- 
tals, it is expected to press forward to ever 
hugher attainments. It can be said of Ho^ital 
Standardization that it is far from static in its 
influence, since hospitals approved years ago 
continue to show notable advances from year 
to year, and the rate of progress is accelerated 
by the growing appreciation of the advantages 
of united effort under this program. 

Because of the emphasis winch is being 
given to professional education as it affects the 
hospital personnel today, a number of discus- 
sions in Ae hospital conferences were devoted 
to this subject. Nurses, medical social work- 
ers, dietitians, technicians, and medical record 
librarians must meet definite standards of 
education and training in order to maintain 
present-day standards of service. The medical 
staff is involved in the trend toward stricter 
basic standards of preparation for all sendees 
of the hospital which are related to diagnosis 
and therapy. 

Graduate training for general surgery and 
the surgical specialties, as well as for medi- 
cine and the medical specialties is, there- 
fore, a live topic today. It was agreed at the 
conference that the facilities of non-university 
connected hospitals would have to be utilized 
to provide the necessar3' further opportunities 
for graduate training. The surgic^ staffs of 
many hospitals are already taking active steps 
to establish definite standards of qualifications 
for those who wish to do major surger}'. In one 
large city where there are a number of ap- 
proved hospitals a definite standard for major 
surgery has been agreed upon. This is a trend 
in the right direction, but training and experi- 
ence should be the basic consideration. Every 
well organized, approved hospital, with ade- 
quate personnel and facilities, should active!}' 
support any legitimate move to promote 
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through the press and radio and at a com 
munity health meeting The co operation of 
the representativ es of the press and radio with 
the local committee on public relations was 
cordial and effects e 

The saentific and technical exhibits reached 
a proportion not prexnouslj attained bx the 
Congress, and each served a valuable educa 
tioni purpose 

Scientific exhibits which were prepared by 
the College nere supplemented by those of 
individuals and of other national organiza 
tions which are engaged in work which has a 
direct bearing on the work of the College in 
Its Departments of Hospital Standardization 
and Clinical Research Man> of the technical 


exhibits demonstrated the modern trend of 
such exhibits m presenting material of a direct 
educational nature 

Each jear more and more surgeons from 
foreign shores are paying American surgerv 
the compliment of attendance at our Clinical 
Congresses and this jear the h^t of foreign 
visitors was a long and distinguished ont An 
honorary fellowship was conferred upon Mr 
J P Lockhart Slummery of London who 
dehi ered the annual oration on surgeiy on the 
subject “The Surgeon as a Biologist ’ 

Chicago surgeons and ho pil^s are to be 
congratulated on the excellent program prs 
vided and they ment the thanks of the 
American surgical profession 



OBSTETRICS AND GYNECOLOGY 

RADICAL OBSTETRICS AND NATIONAL 
MATERNAL MORTALITY 


FRANK W. LYNCH, M D., F.A C.S , San Francisco, California 


T he practice of medicine has undergone 
remarkable changes in recent years Dis- 
coveries in biochemistry and other fun- 
damental sciences have broadened our 
understanding of disease. Improved methods of 
anesthesia and operative technique have opened 
up new fields for surgerj' and have caused drastic 
changes in treatment of manj' diseases Natu rally 
there have been developed strongly conservative 
and radical schools Yet in no branch of medicine 
are the two schools farther apart in indications for 
surgical treatment than they are in obstetrics to- 
day, The ultraconservative Aew that the average 
labor could be entrusted to an experienced nurse 
or midwife as is done in many countries has never 
been favored here either by our women or by phy- 
sicians, even though the latter undertook the pre- 
natal care, repaired the lacerations, and took care 
of the comphcations which ensued. Rightlj' or 
wrongly, there is a gradual elimination of the 
nudwife in nearly all sections of the country. 

On the other hand, the radical school feels that 
childbirth in the hands of nature is too crude to 
fit in with the ideas of modern life. Led by a small 
but active group of well trained obstetricians, 
they are doing what they can to alter it Much 
surgery has followed in consequence, and we are 
in the midst of a furor of operative obstetrics. A 
number of different groups of physicians have 
been attracted to the movement. All of them 
have surgical aspirations but few of them have 
had much practical experience in obstetrics. As 
a group they see the new movement chiefly as a 
new field for surgery. Indeed some of them limit 
their obstetric practice to patients whom they 
themselves select for cesarean section. On the 
other hand, there is a large group of experienced 
practitioners who are becoming more radical, not 
because of comdctions but because they find it 
both expensive and foolish to swim against the tide 
MTiile many reasons are given for this radical 
movement, the most important one is woman’s 

From the Department of Obstetrics and GjTjecolog3, XJm\er- 
sili of Cabfomia Medical Sdiool 
Presented in the S>Tnposmm on Obstetnes and Gjnecologj 
^ore the Chmeal Congress of the American College of Surgeons, 
Chicago, October 25-29, 1937 


insistence for childbirth without pain. Brought 
up from infancy on the lay propaganda of twilight 
sleep, and with the achievements of modem med- 
icine spread before her almost daily in the lay 
press, she reasons logically from the evidence put 
liefore her by untrained lay women that, in this 
day of scientific medicine and surgery, the risk 
in childbirth must be trivial indeed She cannot 
be blamed for accepting unhesitatingly any method 
of deliveiy^ which promises a hving child and which 
is conducted under anesthesia or deep analgesia 
The modern school of radicalism in obstetrics 
started with effort to restrict pain, because it has 
been known for ages that man cannot improve a 
labor which is progressing normally except to re- 
duce pain With the routine use of analgesia and 
anesthesia for the entire period of labor came an 
unusual amount of uterine inertia requiring opera- 
tive interference Then followed attempts to 
shorten labor by instrumental or operative deliv- 
ery under anesthesia Untrained men soon learned 
that mid-forceps, high forceps, and version can be 
very difficult operations with very sharp and nar- 
row' indications and definite contra-indications 
and that primary cesarean section is much easier 
for them to perform. As a result, in various parts 
of the country today, labors are precipitated by 
the artificial rupture of the membranes, conducted 
under heavy analgesia and anesthesia, terminated 
by low forceps, version, or cesarean section almost 
as routine 

This is not the time to argue the theoretic mer- 
its or demerits of marked radicalism in obstetnes, 
nor to review the credo of those who see pregnancy 
as a 9 month disease, nor to discuss whether labor 
is a normal or abnormal process because it is at- 
tended by severe pain, tearing of tissues, and the 
death of thousands of women and their infants 
each year, nor to comment on the fact that in 
these days of wars, stakes, unemployment, and 
high taxes the arguments aforementioned for radi- 
cahsm seem trivial indeed Nature in the raw is 
seldom kind There were 12,544 maternal deaths 
in the United States in 1935. Yet, ten thousand 
persons were killed last j'ear by homicide. Eight 
times more people will be killed by automobiles 
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graduate training in general surgery and the 
surgical specialties 

A notable feature of the hospital standaidi 
zation program this >ear was the attention 
given to the departments v ithin the ho^ital 
which are related to oral surgery, psychiatry, 
pb>sical therapy, pharmacj, nieical soaaJ 
service, and others The discussions empha 
sized the need for good organization and efG 
aent supervision and control of these servjcea 
which are so closely related to the rapidlj 
advanang interest jn improred niethod» of 
diagnosis and therapj 

Medical staff conferences received a due 
share of attention, it being generally belie\cd 
that although frequentlj medical staff con 
ferences ate far from ideal, because of the 
sensitiveness displayed by some j.taff mem 
bers, nevertheless thu important p'^clice in 
approved hospitals has been rapidly improv 
ing both in frequency and in quality of the 
discussions approximately 50,000 medical 
staff conferences were held m 1937 as com 
pared with a possible 5,000 twenty years ago 
To a small degree this prorides an estimate of 
the great benefits which are conferred both 
upon the patients and the members of the 
medical staff through the wader acceptance of 
such conferences, the success of which natur 
ally depends upon positive and enthusiastic 
leadership The conduct of the medical staff 
OJnferenCe formed the basis of a demonsfra 
Uon at one of the sessions 

The hoapital conference revealed that in 
many instances, the making and keeping of 
medical records is stiH a weak point m hospital 
work although m general a great advance is 
noted Medical staffs would do well to evalu 
ate the quality of their medical records 
through frequent tests 0/ usage tor group 


studies and the writing of papers The Jale 
Dr John B Murphy kept eicell'^nt medical 
records He asserted that, given a record 
which was properly written and of good qual 
ity, in ninety cases out of a hundred a reason 
ably accurate diagnosio of the disease or 
condition could be made without seeing the 
patient Complete medical records reflect the 
scientific spirit of the medical staff, the care 
and precision with which they do their work, 
the progressiveness of the medical profession 
of the community, and the sincentj of puipose 
of the institution as a whole 

Emphasis was placed upon the desirahihtj 
of achieving the objective, "an accredited 
pathologist for every approved hospital,” and 
the importance of cootmued progress in the 
practice of radiological diagnosis and therapy 
In the latter field the disturbance over eco- 
nomic status should not be permitted to retard 
the advancement of this saence 
All of the discussions in this year’s hospital 
standardization conference appeared to culnu 
nate in one idea which in the past was not 
alwava emphasized the patient must not be 
regarded merely as an organism with a heart, 
lungs, kidnevs and other vital organs, with 
out due recogmtion of the fact that he is a 
human being and not a number, and that he 
has a distinct personality and many idiosyn 
crasies The new idea m hospital service is to 
treat the patient as a whole and to rctognize 
the interrelation of physical organs and funv 
tions and the inseparability of these from the 
patient s mental and emotional characteristics 
It lb an exceedingly serious responsibility that 
the modern hospital must assume if it is to 
measure up to its full possibilities in the 
advancement of medical science and in its 
service to humanity 
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Fig. 3 Trend of maternal mortality in Massachusetts 


graduate instruction The American CoUege of 
Surgeons has done a great sendee by insisting 
upon staff meetings, mortality studies, proper di- 
agnostic equipment, separate units for maternity 
cases, and consultation for obstetric complica- 
tions in hospitals which it certifies The problem 
cannot be solved by such means, however, be- 
cause of the large number of hospitals which will 
always fall short of the requirements for certifica- 
tion and never come under the definite control of 
any of our present medical organizations Yet 
these hospitals will conUnue to admit obstetric 
cases 

The Federal Government through its Children’s 
Bureau is acting ndth the various state boards of 
health to enable our medical organizations to give 
refresher courses to practitioners in their local 
communities Courses of this type, however, can 
never be other than elemental nor accomplish 
more than to help develop a proper background. 
The formation of the American Board of Obstet- 
ncs has done much to create interest in more 
e.vtensive obstetneal training. MTiile these vari- 
ous movements sometime wiU make it diffi cult for 
the untrained obstetrician to practice radical ob- 
sletncs vidth the approval of his fellow physicians. 
It may take many years before this desired result 
mU be attained What is urgently needed at pres- 
ent are more institutions in which the young 
graduate can work as an apprentice and receive 
adequate practical instruction 

Medical schools can never be e.vpected to train 
aU of their students as surgeons or obstetricians 
They are eqmpped to give only the groundwork 
of any branch of medicine. It is true that under- 
graduate obstetric education is constantly im- 
pro\'ing The teaching of obstetrics and gynecol- 
ogy by' the same instructors has marked a great 
advance. Yet no amount of classwork, laboratory 
courses, moving pictures of operation, and man- 
ikin everdses can train the student to pass 
directly from the classroom to care for other than 
a perfectly normal obstetric case After the the- 
ory must come much apprentice work before the 
student learns judgment and technical skill Yet 
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(These graphs n ere compiled from material furnished by 
the Cduldren’s Bureau of the United States Department 
of Labor ) 


State boards of medical examiners do not demand 
evidence of adequate practical training as pre- 
requisite for their examinations 
There are very few institutions in America where 
a young graduate can receive even one year’s train- 
ing — the minimum time in which one may obtain 
a working knowledge of obstetrics pronded, of 
course, that there is adequate instruction and su- 
pervision. The Journal of the American Medical 
Association lists but 82 approved hospitals ad- 
mitting more than 1,000 patients aimuaUy which 
offer residenaes in obstetrics or obstetrics and 
gynecology. Only 62 of this number offer both 
resident and assistant resident positions. Alto- 
gether there are only 287 positions listed which 
offer a minimum of even one year’s expenence in 
obstetrics, including aU approved hospitals, even 
those with less than 1,000 admissions per annum 
\Vhen we reflect that approximately 5,000 stu- 
dents graduate yearly in medicine, we see that 
few of them can receive obstetric training. Com- 
paratively few students can obtain even the 
sketchy' obstetric training given in a rotating hos- 
pital service of a month or two of obstetrics or in 
the three or four months of home delivery sendee. 
Yet this lack of practical experience prevents com- 
paratively few graduates from undertaking any 
type of obstetne work in their first year of prac-' 
tice. Indeed, many' of them will join the radical 
school in spite of the fact that they' have not had 
obstetric training. If we are to beat this trend, 
we must develop more well staffed maternity and 
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this jear than will di€ in labor, and statistics of 
life insurance companies show that noincn live 
longer than men ft is proper, however, to dis- 
cuss what the movement actuallj has accom 
phshfd and how ne can alte/ if ii present results 
are not satisfactorj 

When we attempt to review what the move 
ment has accompIiJjcd, we a-c confronted with 
the /act that it has not reduced maternal mortal 
Jty Had it done so, there could be no argument 
about Its value, because no one questions the 
mcDt of its aims \ et the maternal morta}it> rate 
of the nation and of nearlv ail of our most papu 
lous states, has remained /airl> constant dunng the 
jears radicalism in obstetrics has been developing 
so rapidl> There has been a slight rcducuon in 
the rate due to improved public health condiljons 
(Figa 1,2, 3 , 4 , v) But the nio;caht> rate due to 
septicemia has shown no reduction Moreov er in 
some centers the maternal death rate actually has 
nsen because the deaths which are termed ‘pre 
veritable are increa mg faster than the 'non 
prev entable” deaths are decreasing 

Nor does it appear lively that the roatenw! 
mortality rate will he reduced la the nearluture 
if the results of radical obotetnes continue as they 
have m the recent past Last ><*ar I ated to the 
Ciimcal Congres*! of the Amencan College of Sur 
geons essentia! facts of cesarean section as re 
ported tn the largeit series oi csses m our htera 
tute since 1930 The incid'-nce was -» 5 per tent 
in 524,117 buths (12,05s cases) with 3 surgical 
morlahtj of 4 i per cent This high mortality 
assumed added importance because cesarean sec 
tion was responsible for one fourth 0/ all the ma 
temaldeathsaftet the seventbmon th of pregnancy 
in the areas cov ered by this report 

The well trained radicals insist that rt i> unfair 
to judge the mov emen t bv maternal mortality fig 
ures because most deaths occurred in tie practice 
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of untrained ir-'n Hor do they feci responsible 
because such men join the movement and under 
take obstetric operations that they have not been 
trained to do That almost every known typ® 0^ 
specialist in aedicwe i;ndertate> major obstetrics 
is shown m all recent mortality reports In final 
analysis however, it is evident that he who is not 
interts'cd in radicalism or conservatism m ob- 
stetrics roust look directly at results The facts 
are that the mate/Tja} orartahtyiStA la thveeme 
trv have been too high, suffer m cotnparusn with 
tbove of other countnes, and have not been prop- 
erly reduced The Jrrpro eirents m cpeiaUve 
technique and preparation and after care of the 
patient vb cb have lowered operative mortality 
rates tn surgerv have failed thus far to do the 
same 10 obst etnes Maternal meriahty rates may 
not interest the untrained obstetnaan but they 
vitally interest the Feoeral Government Inthese 
days when the normal increase w popuUnoB is 
being retarded by voluntary birtli control a 
national oortaiitv rate unduly high demands ih» 
very serious tcmsideration of a ro^cal profespon 
that is not anxious to participate in state medicine 
It K evident that tie new school o! obstetrics 
needs proper molding by the control x/ the men 
and the procedures which are causing a high ma 
tcrool and fetal mo’-tahty At first sight the task 
seco’s Hercul'*!!! because radicalism has devd 
oped tn the lace 0/ atpve opposition of ready 
every leading teacher of obstetrics Yettbemove 
ment can be combatted by creating the senument 
in the profession that only well qualified ebstetn 
aans should be allowed to undertake major ob- 
stetric surgery CondiUops in ob-vtctrics are no 
worse than thev were in suigerv 23 years ago 
when the Amencan College of burgeons began its 
task of educating the American surgeon Ed jea 
tion rather than legislation will solve the pmb 
fenj Fortunately, the profession is becoming 
more and more interested in higher medical 
education 

Many agenaes are doing what thev can to un 
prove the oWe'nc education of the physiaan, 
inwking ^lefly through some typ® bnci post 
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solution is taken, the excess fluid is eliminated 
very slowly within 24 to 48 hours If water is 
taken before the consumption of food, it -mil be 
eliminated rapidly. However, if taken after the 
consumption of food, it will be retained and stored 
with the food until the food becomes o.vidized 
Posiltve water balance The intake of water maj' 
exceed the output, m which case a positive water 
balance will be estabhshed. This nia}- be due to 
an excessive consumption of fluid, or to an inter- 
ference wdth the output Pathological changes 
which interfere with normal kidney function may 
result in a positive water balance This fluid ma}’ 
accumulate in the intracellular spaces, producing 
a visible edema, or it may become bound in the cell 
protoplasm, in which case little or no eiddence of 
edema is apparent. Muscles can store a consider- 
able amount of intercellular water. Normally 
half the body water is held within the musdes 
The retention of fluids can be most easily elicited 
by a visible or palpable edema or by an abnormally 
rapid gain m weight 

Pregnancy normally is characterized by a posi- 
tive w'ater balance This retention of water is 
most marked in the last half of the gestation The 
generalized tendency to edema in pregnant women 
may be the cause or the effect of this positive 
water balance. 

The fetus may be regarded as a fast growing 
tissue of the mother’s body consuming consider- 
able water. The placenta likewise enlarges rapidly 
leadmg to marked retention of fluid. The turn- 
over of water may be correspondmgly large, so 
that the total water requirement of the mother 
may become disproportionate to the surface area. 

This permanent increased fluid supply, cellular 
and intracellular m character, is evidenced by the 
ease with which edema develops late in pregnancy. 
The blood volume gradually increases so that at 
term the total volume averages 3^ per cent greater 
than in the non-pregnant individual. This blood 
volume mcrease is a blood dilution, for the increase 
in the hemoglobin and the ceUular constituents 
does not keep pace with the mcrease in the blood 
plasma This altered fluid metabolism of normal 
pregnancy necessarj' for both the growing fetus 
and the preparation for labor can be easily upset 
and result in pathological complications of serious 
import .Aa increased positive water balance is 
thus a characterisuc findmg m most of the late 
toxemias of pregnancy. A decreased blood volume 
with a concentration of the cellular constituents is 
associated with severe pre-eclampsia and ec- 
lampsia 

In this discussion the endocrine influence on 
water balance has not been considered Numerous 


experiments indicate that the posterior lobe of the 
pituitary gland exercises an important function in 
water metabolism. There is no doubt that tins 
function becomes of even greater importance in 
pregnancy The phj-siological h\-pertrophy of the 
pituitarj- gland may be the cause of this increased 
function Dieckmann and hlichel have demon- 
strated that the parenteral injection of extracts 
of the postenor lobe of the pituitary gland in 
patients with pre-eclampsia or eclampsia will pro- 
duce a decrease in volume of unne, an increase in 
the chloride concentration, and a rise of blood 
pressure These significant findings indicate the 
role of this gland in normal pregnancy and particu- 
larly m the toxemias of pregnancjx 

'Ihe effect of the adrenal glands on water me- 
tabolism in pregnancy is likewise little imderstood 
We know, however, that these glands influence 
the metabolism of sodium chloride and therefore 
play an important role in water balance. Just 
how these facts concern themselves with preg- 
nancy toxemias is not known, but certainly chlo- 
ride balance and water balance are intimately 
associated 

Negative water balance Negative water balance 
results when the arnilable suppl}" of water to the 
bod)’’ diminishes below normal levels, either as a 
result of decreased intake or because of an inter- 
ference with gastro-mtestinal absorption. Thus, 
starv'ation, vomiting, and diarrhea result in an 
interference with the fluid intake There may be 
an excessive loss of water so that the normal bal- 
ance cannot be maintained. This may be due to 
hemorrhage, loss of fluid from serosal surfaces, or 
damaged skin (bums, blisters). It may result 
from e.xcessive loss due to sweat, saliva, fistulas, 
etc. There may be increased output by way of the 
kidne)-s such as in diabetes meUitus or insipidus 

Dehydration is first manifested by an mcreased 
thirst It is characterized by a shrinkage of the 
subcutaneous tissues, a diy. hard, leathery skin, a 
decreasing urinar)- output, rapid loss of weight, 
anhydration fever, and a retention of acid radicals 
resulting in an acidosis In severe cases of deh) dra- 
tion there is a decrease in the blood volume, with 
a resultant increase in hemoglobin, cell volume, 
serum protem, and non-protein nitrogen 

Hvyeremesis gravidarum is chiefly character- 
ized by a negative water balance In this condi- 
tion the water consumption may be normal but 
the available supply to the body tissues is de- 
creased because of the continued vomiting. All 
the symptoms and findings of dehydration appear, 
depending upon the seventy of the condition. The 
successful treatment depends, to a large extent, 
on the re-establishment of a normal water balance. 
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obstelnc wards in nell managed general hospitals 
so that more men >catly can receive adequate 
practical training Jloreo; er, the Ame ncan Col 
lege of Surgeon^ constant effort finall) must 
make it as difficult for the urtrained man to do 


jnaiof obstetrics in approicd hospitsh as U bn 
made it for an untrained surgeon to do major 
surg'Tj The profes'-ion should not permit it» 
taembers to learn practical obstetncs entirely 
from pn yate patients 


WATER BALANCE IN RELATION TO TOXEMIAS 
OF PREGNANCy 


M EDIVASD DA\ IS. M D , F A C S , Cmeigo, Ill.nois 


W ATER 15 the chief constituent of all 
bod.) tissues It accounts for ap 
proomatel) 6 $ per cent of (he total 
body weight It is neccssarj to all 
phjsiological functions As a \ebicfe or as a sol 
sent itconvejs to the bod> cells all tb" materials 
necess3rYlt?fh/e and carnes oS the nasteproducls 
of normal metabolism Water 13 present m the 
bod) tn two forms It ma) be inlimatel) bound 
m the cell protuplasm bound water or it may be 
pre ent in the intra-’cllular spaces, free water 
ilTjen demands are made upon the supply of 
water in the body the intercellular duid is re^ly 
available and is consumed titst, after which the 
cells give up them bound water cellular fluid is 
Contained largely wuhia the muscle celU An 
excess is not easil) discernible so the bod> can 
add an appreciable amount to this store without 
noticeable evidence of the increase However 
when extracellular water increases considerabh 
m amount it manifests itself readih as edema 
ff aler balance VormalK the body tnautamv a 
balance of v ater by regulating the output to the 
intake Hius th'' output increases with an in 
creased intake and dimimshcs when the intake 
decreases Adolph has estimated that the average 
sued man uses appro«mateiy 3 400 cubic ccnti 
setters of water per souare meter m 4 hours 
This water is supplied to the body by the bqutds 
consumed ard bv the various foods whwh vary m 
their water content Themctab<3ll^fBa{aaaverage 
mixed meal of 3 000 calones furnishes 300 grams 
of water, but as the meal is consumed at the tabh* 

It contains approximately r 000 cubic ceatimetas 
of water 

The output of water occurs largely by wav of 
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the kidneys but a considerable amount is lost by 
the Jungs (300 cubic cenUmeters), by the skm m 
the sensible way or sweat (200 to 400 cubic ccnti 
meters) and in the insensible wav (u cm’) and by 
way of the ahmentaiy canal (joo cubic ccnti 
meters) These latter routes lose varying amounts 
depe/rdwgoa fempersturc, humidity and muscu 
br actmtv 

The arcubtion serves as a distnbubon system 
for Ihe body fluids Ingested water is tapidh 
made available to all the body cells and the excess 
deposed of through the outgoing channels De 
spite this rapid interchange of fluids the blood 
volume remains remarkably constant for an todi 
vidual 

A rapid and serious drop in blood voUme 
such as lakes pface in hemorrhage is quickly com 
pensated by an increase in plasma volume tmngn 
the passage of fluids and serum protein from the 
tii>ue spaces into the circulation The increase in 
plasma volume persists until rev b»moblobm is 
produced Marked reduction^ in blood volorce 
are associated with a marked increase m the 
plasma Constituents bemc^iobsn, cell volume and 
plasma proteins This hemoconcertration tspres 
ent m senous disorders associated with an ab 
normal water balance Pre eclampsia and eclaiop- 
sia raav exhibit blood conteniralion and a 
reduction in blood volume 

When xiattT iscowsaved a slight blood dilution 
Occurs The excess fluid is stored in the tissues 
and perhaps in newly opened capillaries ith an 

increased urinao excretion this accumulated fluid 
15 gradually eliminated The water that is drunk 
uusually excreted in the urine withm i or 3 hours 
The ircsensitle loss of water increases in an-ouwt 
so the bndv usually ends up with somewhat 
water than before the ingestion of the fuid The 
same result rs obtained bv drinking an isomolar 
sa'tsolution On the other hand if sodium chlonde 
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cells, so that the output of chlorides in the urine 
diminishes These trends are aided by a gradual 
loss of plasma volume from the circ^ation con- 
taining electrolyses and serum protein. 

Following delivery this blood concentration 
rapidly disappears As the blood dilutes, water, 
electrolytes, and serum protein pass from the 
tissues into the blood stream Once this reversal 
takes place, it is rapidly accelerated until the 
normal balance between circulation and tissues 
again is restored The failure of this dilution to 
take place in the toxemias of pregnancy is a find- 
ing of great import, for it usually' heralds a grave 
prognosis One can, therefore, foUow the course of 
the blood concentration as an important prog- 
nostic aid in the treatment of pre-eclampsia and 
eclampsia 

TRE\THENT OT PRE-ECLVWPSIA AlvD ECXSiMESIA 

In the treatment of these toxemias, the normal 
restoration of water balance is of prime impor- 
tance Theoretically', this can usually' be accom- 
plished by' dinunishing the intake of fluids and 
increasing the output. Arnold and Fay have 
developed a therapeutic regimen which consists of 
a limitation of fluid intake below the fluid output 
and an increase of the output by' a rapid dehy'dra- 
tion of the patient through purgation, spinal fluid 
drainage, the intravenous use of hypertonic glu- 
cose solutions, and the intravenous use of mag- 
nesium sulphate These authors thus make use of 
all the avenues of fluid loss by' the body', except 
bleeding They report excellent results 
The treatment of these toxemias at the Chicago 
Ly'ing-in Hospital hkewise emphasizes the impor- 
tance of establishing a normal water balance. To 
accomplish this, however, the intake of fluids is 
rarely restncted bey'ond normal requirements 
The loss of excessive body fluids is encouraged by 
cutting down the salt intake to negligible amounts, 
thereby favoring a shift of fluid balance from the 
tissues to the blood stream. The change in sodium 
balance is followed by' a change in water balance 
so that an increased fluid elimination takes place 
When diet and the elimination of salt intake fail 
to accomplish an increased loss of body fluids and 
sodium chloride, hypertonic glucose solutions are 
used to establish an adequate diuresis, thus in- 
creasing the output of fluids by the kidney's Once 
a reversal of water balance is initiated, the process 
continues with increasing speed 
When hypertonic glucose solution is introduced 
into the circulation, the resultant increased os- 
motic pressure draws fluids into the diculation 
The glucose passing into the tissues replaces the 
sodium chloride in the cells and this chloride finds 


its way' into the circulation Chemical studies 
indicate that glucose actually' replaces serum chlo- 
ride. The loss of chlorides from the tissues into 
the circulation likewise results in the less of tissue 
fluid. The increasing blood volume produced by 
this mechanism results in an increased urinary- 
output, together with a marked increase cf chlo- 
rides in that urinary- output. The use of hyper- 
tonic glucose solutions, therefore, aids in breaking 
up the x-icious circle which has resulted from the 
increasing positive water balance The continued 
intravenous use of hypertonic glucose solution 
tends ultimately- to restore a normal water bal- 
ance Practically', the successful dilution of the 
blood by' this means is a reliable index of the suc- 
cess of the therapy-. Failure to produce dilution 
of the blood by- increasingly- more concentrated 
solutions indicates the sex'erity of the toxemia. 

If an indix-idual is given 500 cubic centimeters 
of a 20 per cent glucose solution intravenously- 
within a penod of 30 minutes, a prompt and satis- 
factory- diuresis occurs A more marked reaction 
takes place when 30 per cent hypertonic solutions 
are used and even a better response when 50 per 
cent solutions are used. However, when more 
than 200 grams of glucose are given rapidly, there 
is a very marked glycosuria. It has been found 
that the more sugar that is spiUed in the urine, the 
less toxic materi^ is excreted. In the treatment cf 
the toxemias of pregnancy-, therefore, it seems 
logical to use 20 per cent solutions unless the vol- 
ume of flmd injected into the circulation is dan- 
gerous to the patient because of a damaged cardio- 
vascular system. 

Where hy-pertonic glucose solutions have failed 
to cause a blood dilution and produce a satis- 
factory- diuresis, acacia has been suggested and 
used. This substance occasionally succeeds in 
producing a diuresis when glucose solutions have 
failed. However, its use is not without danger as 
severe reactions have been reported 

It has been demonstrated that the intravenous 
admimstration of hypertonic glucose solutions 
dilates the capillaries in the fingernail bed. Thus, 
it may- serve to exert a fax-orable influence in the 
toxemias of pregnancy-, particularly the conx-ul- 
sive type, in which xessel spasm may be an im- 
portant factor in the causation of the convulsions. 
The dilatation of the capillaries in the Iridney 
results in an mcreased blood supply with its con- 
comitant increased urinary excretion 

TEE.XTXIEMT OE XOX-COX-X-IIISIVE lOXElILt 

Prophylactic. The careful observation of the 
woman during pregnancy at frequent interx-als 
offers the best s^eguard against the development 
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The toteroias of pregnancy are a heterogeneous 
group of complications incidental to pregnancy 
Hyperemesiigravidaruin, which 13 usual^grouped 

with the toeroias has nothing m common with 
the late toremus Hon ever, m a discusswo of 
water balance it is will to include ilus conditmn 
for the present treatment of this compbcation 
concerns itself largely with the restoration of 
normal fluid balance 

The clasbjhuaPon of the late totemias of prcg 
nancj has been the subject of much rlmcussion m 
recent ^ears There has been a genera) tendency 
toward the simplification of this classification 
At the present time the totemias can be grouped 
under the following headings pre eclampsia and 
eclamp'ia essential hypertension, vascular renal 
disease nephritis and nephrosis Although there 
is a disturbed water balance in all of these lose 
mias neyer(hele.M we are concerned chrefiv mth 
pre eclampsia and eclampsia It is here that the 
most marled variations m fluid metabolism occur 
It IS here too that the proper approa^ to the 
treatment oflers the best results 

We are just finishing an epoch m the treatment 
of the late tosemias of pregnancy wherein the 
surgical termination of gesUtion nos the most 
importiint pnnnple in the treatment It was felt 
that the termination of pregnancy ofTeied the one 
certain means of influencing the course of the dis 
ease aoce the exact etiology of these conditions is 
unknown. The end of the gestation will usuaUy 
influence favorably the course of a tovemia, but 
Che surgical matiipuUtions necessary for this ter 
mination may provt ettremcly detnmenlal to ihe 
best interests of the patient Cesarean <ectiOR is 
probably the most dangtrous method of trcaling 
etJampsia font came.- nth it an esiremeJy high 
maternal mortality A large number of statistics 
have accumulated to show that cperaiive inter 
yenuon m eclampsia, particularly cesarean sec 
tion, offers the yyorst prognosis for the patient m a 
senojs cordiiion Furthermore m the trcotoient 
of pre eclampsia, operatiie intervention bJcewise 
IS a more dargerous procedure than treatment by 
medical means ivhich is followed if neces«ary, by 
the induction of fabor fay “impfe procedures The 
high maternal mortality m the totemias <rf prw 
runcy as well aj in cesarean section isprofaafaK 
due to the high madence of operative interference 
It thus becomes necessary to understand the 
utiderlying ba'ic principles m the medical treat 
meat of these condiPons m order to deaeaw the 
high incidence of operauve interference 

The late toxemias of pregnancy pre-eclaropsia, 
and eclampsia are characterize by a marked 
disturbance of water balance The normal post 


tive water balance of pregoani-y prohabJy con 
tnbutes to the ease with which a patbo'cgica! 
water balance develops ChnicalH the earliest 
manifestation of pre eclampsia r ay be the sudden 
gain in weight UTienevef a patient gams 3 or 4 
kibgtams in a v eek or 10 day 5 one must assume 
that this increased weight represents to a large 
extent an increased water storage Edema mayor 
may not be present, depending upon whether th s 
fluid IS largely intercellular or ettrauelJular 

tt'ith the retention of water there occurs a 
retention and storage of chhailes foe times can 
not store water m the absence of suffment cbfo 
Tides The blood chlorides however fail to in 
creaseinamount even during the convulsn estate, 
for a balance is always maintained between the 
blood chlondes and the tissue cMondes This 
increased chlonde content of the body Us uts 
represents, therefore an increased latale and 
retenpon of chlorides rather than a decrease m the 
cWonde output 

If one now carefully estimates the intake and 
the output of fluids, the increasing posiUye water 
balance is readily detected The urmary oo^ut 
v hich accounts for a considerable amount of the 
fluid lost, gradually diminishes The unae chlo- 
odes blemse diminish in amount In the pre 
edamppe stage just prior to the coavuJ«ive sci 
zure the output of urine may decrease tremen 
dously and with the on«e of the oonvuUiosa an 
actual anuria may set in Thb sudden elitcinaticn 
of ibe most important avenue of fluid output m- 
be ushered iQ as a result 01 vessel spasm in the 
ettensive capillary beds This vascular cu'Slric 
tion may be the final contributing factor m the 
production of the coavubive stage 

Dicdunaan and his assoaaies have demon 
strati that pre eclampsia and eclampsia are hke 
wise charactenred by changes la the blood vol 
ume WTicn the clinical symptoms of hyperte" 
sioQ afbunununa and edema become maried a 
decrease in the blood volume begins to take place 
This decreased blood volume is best roted by the 
concentration of the blood constituents thus the 
serum protnn hemoglobin and cell yolume m 
crease in amount by fie passage of trater con 
hunutg ciecliolytE3 glucose and non ptoum 
oi^ogi'D into the patient s tissues A ym sman 
diminution of b!o^ volume is present m notnul 
pregnancy at the onset of labor but in the 
totemus of pregnancy this reduction is yen' 
'Zius beasocoDcentration adds 
disturbed vvater babnee which already exists 1 M 
latracellukr and extracellular water is greatly 
increased in amount Fhere is a marked increaw 
in tie storage of chlorides in the tissue spaces ana 
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should always favor termination Y^en the baby 
IS at the borderline of viability, there is a tendency 
to continue medical treatment as long as possible. 

In general, the induction of labor should be as 
simple as possible Medical induction supple- 
mented by the simple rupture of the membranes 
usually suffices at or near term. In some cases the 
insertion of a small hydrostatic bag into the cer- 
vix IS necessary to start labor Cesarean section 
should be considered but rarel}’ and usually only 
in the event that there is another indication in 
addition to the toxemia. It should alwaj-s be done 
under local anesthesia. 

TREXTilEKT OT COKVXTLSIVE TOXEin.A, 

General. The constant obsen'ation of the pa- 
tient with frequent determinations of the tem- 
perature, pulse, respiration, and blood pressure is 
e.xtremely important. External stimuli should be 
eliminated as much as possible for they tend to 
start the conxnilsions 

Sedation The coninilsions can be controlled by 
a number of sedatives Morphine sulphate is 
probably the most effective drug It can be given 
in doses of grain evety hour until the convul- 
sions cease or the respirations decrease to 12 per 
minute Lummal-sochum, 5 grains every 8 to 12 
hours, can be given subcutaneously. If mag- 
nesium sulphate is used its administration should 
be limited to intramuscular injection Ten cubic 
centimeters of a 25 per cent solution can be giv'en 
after each convulsion 

Water balance A careful check on the unnaiy 
output is absolutely necessary in the conduct of 
eclampsia A retention catheter should be placed 
in the bladder so that all the unne can be col- 
lected The intravenous injections of 500 to icoo 
cubic centimeters of a 20 per cent solution of 
glucose admimstered in 40 to 60 minutes can be 
given 2 or 3 times dail}" to promote a diuresis If 
a satisfactory response is not obtained from this 
concentration, a 30 per cent glucose solution can 
be used Sufficient glucose should be admimstered 
to msure a unnaty volume of at least 30 cubic 
centimeters per hour 

_ Termination of the gestation Wffien the convul- 
sions have been brought under control and a 
satisfactorj' unnaiy output has been established 
by the intravenous administration of hj-pertonic 


glucose solutions, the interruption of pregnancy 
can be considered The rupture of membranes 
usually suffices to imtiate labor. YTiere the cervix 
is long and uneffaced, the insertion of a small bag 
into die uterus aids in the induction of labor. 
Cesarean section is almost never indicated. This 
operation should be performed only in the event 
that a cephalopehnc disproportion exists. 

Diet Nothing is given by mouth until the 
patient is conscious The patient can then be fed 
through a nasal tube, starting with 50 cubic centi- 
meters of a 10 per cent solution of karo sjanip and 
increasing by 50 cubic centimeters per hour until 
a total of 200 cubic centimeters per hour is 
reached. The total intake and output of fluids 
should be carefully checked until the clinical 
findings improve. 
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of serious tovenua At the Chicago LjTng m Hw 
pital the incidence of toiemia is about 7 per ren t 
but only rarely docs a case of convulave lotemja 
develop among the patients under ol»ervat»m 
Adequate prenatal care should include a rt<v^ 
check on the patient s weight gam, m addUion to 
blood pressure determinapons and urine anal>sis 
Clinic^^ , the earhesl manifestation of a dexelop 
mg to^enua may be an unusuall> rapid weight 
gam which is mdicaitve of a disturbed water bal 
ance with its fluid and sodium chloride retention 
Edema maj or maj not be present at this time 
The average weight gam 0/ a group 0/ normal 
women dunng pregnancj was zr pounds con 
trasted with a gain of 44 pounds for women who 
developed totemias of pregnancj The weight 
gam IS distributed in such a wa> that the patient 
has no increase in her weight at the end of the 
first trimester that she gams a half pound per 
week dunng the second tnmester and a pound per 
week dunng the last 3 months Whenever a 
patient has a weight increase of 6 or 8 pounds m a 
periodof a week or a, one must assume this sudden 
increment represents largelj increased water stor 
age Prompt treatment tending to restoration of 
a more normal w ater balance should be instituted 

JI/iM oastr—afniulai^ry treatmtni—rtU TTie 
patient should be encouraged to secure at least to 
hours of sleep night!) In addition she should 
rest for an hour or two morning and afternoon 
She maj be nervous irritable, and unable to 
secure proper rest in which case phenobarbital M 
to lyi grams s or 3 Oznes daily ma> serve as a 
sedative It may be necessary to rearrange her 
household KSponsibiliPes before she can secure 
the desired rest 

DtU This should consist largely of caibohy 
drates and a limited amount of proteins It should 
beraft ^ocr If theercessive weight gainisnot due 
entirely to water retention fats should be omitted 
from the diet A maintenance diet of a quart of 
milk, eggs some meat unlimited fruits and vege 
tables can be used for a prolonged period without 
detriment to the patient 

II ater balance The trend of the fluid balance 
can be ascertained bj carefull) noPng the tmgbt 
and by measvTwg the intake and output of fluids 
A loss in weight which continues over several days 
or longer denotes a loss of tissue fluid and a tend 
ency toward the restoration of a more normal 
water balance This is bkewise indicated b> 3 
unuarj output nhich etceeds the fluid lotak? 
The edema should disappear The return of a 
more normal water balance should be reflected in 
a deaease of the blood pressure and a diminution 
jn the albutnmuna 


Setere eoses—koipilal treolmenl—resi If the 
patient fads to improve under management m the 
home, bospitalizataon js asaaJly indicated nfien 
this « possible The patient should now have 
complete bed rest, preferably in a qmet environ 
ment Phenobarbital i }4 grains 3 times dailv or 
luminal sodium 5 grains subcutaneously, once or 
twice daily, can be used as a sedative 

Ihel The diet should be as soil pacn as possible 
It should consist of fruits vegetables eggs cereal, 
toast, tea or coffee If the tovemia is very severe 
in character, the diet should be restricted largeh 
to fruits vegetables and fruit juices but this 
bmited diet should not be maintained longer than 
a week or to days 

U tffcf balance The water balance should be 
detemuned by measuring the intake and output of 
all fluids The output of fluids should exceed the 
intake until alj evidence of edema and the exces- 
sive weight gam have disappeared, after which 
they should folance 

The restoration of a mere normal balance is 
aided by increasing the fluid output through the 
use of hypertonic glucose solutions The rapid 
(30 to 40 minutes) intravenous injection of joo 
cubic centimeters of to per cent glucose solution 
a or 3 tunes daily usually provokes a diuresis and 
increases the fluid output It may be necessary to 
use a 30 per cent solution to obtain a satisfactory 
unoary response If there is evidence of cardiac 
decompensation the fluid intake should be limited 
and 100 to zoo cubic centimeters of a 30 per cent 
solution should be used The intravenous fluids 
can be continued as long as necessary to maintain 
a satisfactory urinary output 

Termina/ien of the geslatiim The termination 
of the pregnancy offers the one certain way of 
aitenng the course of the toxemia Delivery usu 
ally results in blood dilution increased unnaty 
output rapid loss of chlorides and a change 
toward a normal water balance with subsequent 
•mprovement in the patient s clinical condition 
It IS important therefore to initiate labor before 
the onset of the convulsive phase and before 
irreparable damage to the patient ensues 
'Oie pregnancy should be terminated (a) if the 
patient s symptoms and fiivdings fail to improve 
under treatment (b) if cerebral visual or gastro- 
lotestina! symptoms develop (c) if jaundice de 
\e^ (d) in the presence of cardiovascular im 
pairment, (e) if a favorable water balance cannot 
be pi^uced because of a persistent olignna or 
anuna or because of an increasing blood conan 
tration In the presence of a viable baby at or 
near term the question of terminating the gesta 
tjon 15 not chflicull to deade, and the deasion 
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mampulatioa of the nen'es of Frankenhaueser’s 
plexus which causes the patient to groan, even 
under deep anesthesia, at the time of clamping 
the cenical supports during a vaginal hyster- 
ectomy. 

Essential dysmenorrhea has become a topic of 
greater interest since recognition that it may be a 
cramping of the uterine musculature ascribable 
to an excess of the estrogenic factor, opposed by 
the corpus luteum hormone Endocrine therapy 
has not yet been proved to be of distinct value in 
relief of this affection, but the future is promising. 

I have been slow to accept resection of the 
superior hypogastric plexus (the presacral nerve) 
as the procedure of choice in cases of intractable 
essential dysmenorrhea. We have resorted to 
nerve resection over a period of many years, but 
chiefly in selected cases in which other pathology 
required surgical inten-ention. Gradually the 
number of cases has grown and some operations 
have been performed for the sole purpose of pre- 
sacral nerve resection hly records indicate that 
not a single patient has failed to obtain relief. 
Nevertheless, I still look upon this operation as 
an important undertaking, to be resorted to only 
in intractable cases after other measures prove 
futile. 

Nerve blocking by means of alcohol injection 
in the region of Frankenhaueser’s plexus was advo- 
cated by Bios in 1929 for the relief of dysmenor- 
rhea and other deep-seated pehic pain. The pro- 
cedure as employed by the vaginal route has 
not become widely popular and some instances 
of necrosis and inflammator}' reaction have been 
recorded. 

Acquired dysmenorrhea. Particular emphasis 
should be accorded the part played by uterine 
obstructions in the causation of pelvic pain, but 
the subject of obstruction is an important topic 
which we may well pause to consider Obstructed 
drainage from the uterus is quite as serious as is 
inadequate drainage from other regions of the 
body, and in these days of radium therapy and 
cautenzations and amputations of the cervix, 
interference with the free flow of menstrual blood 
and utenne secretions is encountered almost daily 
in the practice of a busy gynecologist. The pain 
of obstructed uterine drainage varies from ill- 
defined pel\-ic discomfort to severe cramps, accom- 
panied by inadequate or prolonged menstruation, 
a dark or tarry flow is characteristic but not 
pathognomonic, for a dark flow also occurs with 
disturbed ovarian function. Emplojunent of a 
fine Hegar dilator venfies the diagnosis, although 
the evidence may be inconclusive without con&- 
mation under anesthesia 


If my individual experience is a criterion, it 
will eventually be regarded as a surgical error to 
use radium, or make repeated endocervical topi- 
cal applications, or apply the cautery within the 
cervical canal, or amputate the cervix of the 
uterus, or even administer expectant care to a 
patient with notable endocervical disease, with- 
out prolonged and attentive observation there- 
after directed to the maintenance of patency of 
the cervical canal. 

“Reversed menstrual drainage” is a term which 
might advantageous!}'' be coined to express the 
pathogenesis of a group of affections which de- 
velop insidiously and persistently, with disturb- 
ance of pehic function in the early stages, and 
eventual development of extensive pehlc path- 
olog}^ Although many are contrar}' minded, 
accumulated emdence furnishes ever-increasing 
support to Sampson’s theory' that retrograde men- 
struation and implantation of spilled fragments 
of MueUerian tissue account for the majority of 
cases of pelvic endometriosis The cause of re- 
versed drainage is found most frequently in per- 
sistent retrodisplacement of the uterus, but laxity 
of uterine supports ulth relaxation sufficient to 
permit temporary retrodisplacement accounts for 
many cases Less well recognized, and extremely 
important, is a large group of cases in whidi 
obstructed drainage from the uterus produces a 
backflow and a pehnc spill. If the opened abdo- 
men reveals endometriosis in the absence of retro- 
displacement or rela.xed uterine supports, one may 
unhesitatingly diagnose and can demonstrate an 
obstructing lesion of the uterus There is only 
one exception — a history of intrauterine instru- 
mentation which might have produced a spiU. 
The obstruction need not be a stricture, a pro- 
jecting submucous fibroid or an occluding polyp 
may be equally effective 

I shall not stop to dwell on the importance of 
menstrual backpressure in the causation of adeno- 
myosis and fibroids of the uterus, but e%'en my 
own limited personal experience suffices to im- 
press me with the importance of this factor in the 
etiology of uterine tumors Still further, I am 
in sympathy with the sentiment e.xpressed by 
Graves, that the greatest avoidable cancer menace 
IS inadequate genital drainage. And I would add 
that we must not overlook microscopic obstruc- 
tion, for it rivals gross obstruction in importance. 

Peliic toothache. In search for a widely descrip- 
tive term I have coined this expression to cover 
the essential symptom in a considerable group of 
parients who travel from doctor to doctor without 
relief. I say this in all humih’ty, for recognition 
of the underlying nature of the complaint often 
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I T IS not my intention to present a compre 
hensne gynecological survey of abdommal 
and pehnc pain, but rather to concern my 
self with selected topics which appear to 
merit our attention If I deviate from the subject 
of this paper and I shall do so, it wiH be wjlb 
malice aforethought, and with the object of add 
ing to the interest of m\ offenng m this I beg 
your indulgence 

Patn in the Ti%hi uppe* guadrant In ipa^ j 
called attention to the incidence and chnicaJ 
significance of anterior liver surface adhesions I 
refer to adhesions in the subdiaphiagnnaiic an 
tenor h\er surface region in the absence of gen 
erahted adhesions or other local pathology which 
might account for their presence 
All told, since a detailed record was begun in 
rgi8, 1 have operated on 56 patients with adhe 
siona asciibabie to gonoccal infecuon Eight 
othei atypical cases were probably ascnbable to 
the gonococcus Strangely enough only 10 cases 
throughout these g years were either apparent 
1 > or definitely non gonorrheal These do not 
indude non operated upon patients, of whom 
there have been a score or more some with evi 
dence of gonococcal infection m the active stage 
many more with a history of genital disease and 
associated charactensuc svmptoms in the nght 
upper quadrant Mncr region pam 
The route traveled by the gonococcus m reach 
mg the subdiaphragraatic space has not bern 
deternuned It is assumed that it is by a process 
of direct ettension~presuniafafy along the para 
vertebral gutter 

There may be no history of pain the discov cry 
of the adhesions being merely a casual finding in 
cidcntal to an abdominal operation for tubal dis 
ease More frequently, postoperative mqutiy 
yields a vtorv of a former nght sided pleunsy 
or gall bladder trouble or perhaps, nght inter 
costal neuralgia 

Although most commonly recognized incidental 
to abdomma} etplora tion sy mpioms of pentonea) 
mvoKemenl in the region of the liver are not 
Froui tfie OepATtmenl of OiyKtlnci »nd Cfftrmlagr North 

wfvternLmversiiyMrficilScIrao! 

pKSented m the Symiswiurn oa Obstelnes Mil Cy wrotesy 

before the CIiaic»JCongrtM«r tie <(nfncJoCoileseo/5«i*eoos 
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uncommon during the acute stage of gonorrheal 
disease of the peh ic viscera The sjTnptoms are 
seldom noted by the attending physician because 
they are obscured by Jhemore severe pelvic symp- 
toms or they escape recognition because the 
upper abdominal distress is ascribed to gaseous 
distention a common complaint in these pabents 
Once looked for, the diagnosis danng llie acute 
stage ts simple, there is localized distress m the 
nght upper quadrant jn the region of the liver 
often accompanied by a friction ruh 

From the voewpomt of operabve iDtervention 
nothing ts necessary, nor u relief of the pain a 
serious matter, for it seldom evceeds that of a rood 
crate pleurisy and as a mle is limited to a 
period of a few day $ But from a diagnostic new 
point, this IS an important affection In the acute 
stage it may be confused with bdiaiy colic, « 
acute pleunsy U is especially in relation to 
pelvic disea^, however that the recognition of 
antenor liver surface adhesions is important On 
a few occasions I have bees able to ^eak with 
greater certainty about the diagnosis of a pelvic 
mass because questioning has v lejded a history of 
liver adhesion pain At operabon before e’Cpo* 
sure of tbe pelvic viscera initial palpation « 
these adhesions in the upper abdomen is path 
ognomonic evidence of tubal disease parbculatlv 
in differentiation of the etiology of hydrosalpiM, 
of salpmgitis isthmica nodosa and of pelvic ad 
hesionsofundccertnmed etiology the acconipanj 
ing presence of anterior liver surface adhesions 
bespeaks a gonococcal infection 
OymenoTThta For the sake of clanly I shall 
now desenbe the pelvic plexus more cotamowy 
known as the uterovaginal plexus the cervicw 
ganglion, Of the ganglion 0/ Prankenhauesfijwhich 
(unu^es the diief nerve supply to the pclvx 
organs ft is because there to much erroneous 
descnption and much confusion concerning this 
pJexus that a brief description appears appropn 
ate It IS a bilateral thin sheet of nerve fibers and 
fascia Miread out over an area of by 3 
meicrs upon the lateral aspect of tbe ampulla of 
the rectum situated in the broad ligament at we 
level of the cervix the plexus is somcwhatlaterai 
to the lateral fornix of the vagina upon the po^ 
tenor surface of Mackenrodt s hgament X£ is 



CURTIS; ABD0:MINAL AND PELVIC PAIN— A GYNT;C0L0GICAL \TEI\T0INT 433 


manipulation of the nerves of Frankenhaueser’s 
plexus which causes the patient to groan, even 
under deep anesthesia, at the time of clamping 
the cervical supports during a vaginal hyster- 
ectomy. 

Essential dysmenorrhea has become a topic of 
greater interest since recognition that it may be a 
cramping of the utenne musculature ascribable 
to an excess of the estrogenic factor, opposed by 
the corpus luteum hormone. Endocrine therapy 
has not yet been proved to be of distinct value in 
relief of this aSection, but the future is promising. 

I have been slow to accept resection of the 
superior hs^iogastric plexus (the presacral nerve) 
as the procedure of choice in cases of intractable 
essential dysmenorrhea. We have resorted to 
nen^e resection over a period of many years, but 
chiefly in selected cases in which other pathology 
required surgical intervention Gradually the 
number of cases has grown and some operations 
have been performed for the sole purpose of pre- 
sacral nen^e resection. My records indicate that 
not a single patient has failed to obtain relief 
Nevertheless, I stiU look upon this operation as 
an important undertaking, to be resorted to only 
in intractable cases after other measures prove 
futile. 

Nerve blocking by means of alcohol injection 
in the region of Frankenhaueser’s plexus was advo- 
cated by Bios in 1929 for the relief of dysmenor- 
rhea and other deep-seated pehdc pain. The pro- 
cedure as employed by the vaginal route has 
not become widely popular and some instances 
of necrosis and inflammatoiy reaction have been 
recorded. 

Acquired dysmenorrhea. Particular emphasis 
should be accorded the part played by uterine 
obstructions in the causation of pelvic pain, but 
the subject of obstruction is an important topic 
which we may well pause to consider. Obstructed 
drainage from the uterus is quite as serious as is 
inadequate drainage from other regions of the 
body, and in these days of radium therapy and 
cauterizations and amputations of the cervix, 
interference with the free flow of menstrual blood 
and uterine secretions is encountered almost daily 
m the practice of a busy gi-necologist. The pain 
of obstructed uterine drainage varies from ill- 
defined pehic disconu'ort to severe cramps,’ accom- 
pamed by inadequate or prolonged menstruation, 
a dark or tarrj' flow is characteristic but not 
pathognomonic, for a dark flow also occurs with 
disturbed ovarian function Emploiunent of a 
fine Hegar dilator verifies the diagnosis, although 
the endence may be inconclusive without confir- 
mation under anesthesia. 


If my individual experience is a criterion, it 
will eventually be regarded as a surgical error to 
use radium, or make repeated endocervical topi- 
cal applications, or apply the cautery within the 
cervical canal, or amputate the cervix of the 
uterus, or even administer expectant care to a 
patient with notable endocendcal disease, with- 
out prolonged and attentive observation there- 
after directed to the maintenance of patency of 
the cervical canal. 

“Rev'ersed menstrual drainage" is a term which 
might advantageoush- be coined to express the 
pathogenesis of a group of affections which de- 
velop insidiously and persistently, with disturb- 
ance of pehdc function in the early stages, and 
eventual development of extensive pehdc path- 
ology. Although many are contrarv- minded, 
accumulated eiddence furnishes ever-increasing 
support to Sampson’s theorv- that retrograde men- 
struation and implantation of spilled fragments 
of Muellerian tissue account for the majority of 
cases of pehdc endometriosis The cause of re- 
versed drainage is found most frequently in per- 
sistent retrodisplacement of the uterus, but laxitj' 
of uterine supports wdth relaxation sufladent to 
permit temporar}' retrodisplacement accounts for 
many cases Less well recognized and extremely 
important, is a large group of cases in whidi 
obstructed drainage from the uterus produces a 
backflow and a pelvdc spiU If the opened abdo- 
men rev'eals endometriosis in the absence of retro- 
displacement or relaxed uterine supports, one mav' 
unhesitatingly diagnose and can demonstrate an 
obstructing lesion of the uterus There is only 
one exception — a history of intrauterine instru- 
mentation which might have produced a spiU. 
The obstruction need not be a stricture, a pro- 
jecting submucous fibroid or an ocdudmg polip 
may be equally effective 
I shall not stop to dwell on the importance of 
menstrual backpressure in the causation of adeno- 
myosis and fibroids of the uterus, but even my 
own limited personal experience suffices to im- 
press me with the importance of this factor in the 
etiologv' of uterine tumors Still further, I am 
in sympathy with the sentiment expressed by 
Graves, that the greatest ar aid able cancer menace 
is inadequate genital drainage. And I would add 
that we must not overlook microscopic obstruc- 
tion, for it rivals gross obstruction in importance 
Pekic toothache. In search for a widelv descrip- 
tive term 1 have coined this expressiori to cover 
the essential symptom in a considerable group of 
parients who travel from doctor to doctor without 
relief. I say this in all humilitv-, for recognition 
of the underlj-ing nature of the complaint often 
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co^ktel> escapt-d my detection until recent g>net«>Ic»gistmaybeabJeJ£pJo£a5j2eJe«{<jssffhKh 
many mstances the eluW and otherwise woyld escape orthopedic detection and 
etact dja|,nosis of the nen,e pain still remain he ma> demonstrate foci of treble in an inapient 

'agirial fMmisun stage before there are natabk boat charge 
mistakabij localized in an appareHtl> mnaceot demonstrable bv the x rav 
rectocete, hut it u to deep-seated pain that me can In summacuing these remarks on pehne tooth 
now most profitably dmet our attmbca, ad„ ,t ma. sufficr to state that the e, necolagist 

1 am ascribabte to lesions of the peine Msccra can often relieve pelvic suffenng bv pre acral 
IS apparentlj al^>s t^nsmilted through the none resection or by treatment or remosa! of 
pelvic plexus {Frankenbaueser s gangbtu}} A As'*ased geniuUi but there are many other 
rntjorii)- of the aiierent nerve fibers travel upmard deep eated neurological affections of the peUis 
through the suj^rior hvjiogastnt pletus the which me may detect because of ourexpenenre in 
socalJed presacrjl nerve Jtesectien of the pro pehic exanuastton which befong in (he domain 
sacral nerve mav apparently, be depended upon of the neurologic surgeon or in the hands of the 
to relieve dysmenorrhea but paip ascribabfe to orthopedist 

deep sealed ceiluiilis and iesions m other more Posh>fera{i'’e dtsiress Fostoperapvc adhesions 
remote regions may demand other procedures are a cause of mach sufferirg ard I am an advo- 
James\oungo{ London u«cs the term “broad cate of operative intervention for their relief 
1 gament neuritis to express the symptom com local distress persistcntaftercorrectwacfuites- 
plex produced by chronn, ccmcitis and believes (mat disorders and stagnant elimination isa'irost 
that not only localized broad ligament pnm but pathognorronic of adhesions and does not com 
also distress more diffu'^ely spread over the ab mon/y requirex ray study for connrmation of the 
domen and back and extended down the thighs diognoos TTie x ray is Helpful in selected cases 
may likewise be explained on the basis of lofe but it i too gross to be depended upon m a great 
(ion of the cerv uc f am in accord with the percentage of case , just as it mav be meffectuaf 
thtniy,ht that infection of the cerv It particularly in a search for tie cause of a headache 
that associated mlh blocked drainage is an im 'Once adhesions aiwaybadhesion8"isanaxiore 
porfant factor m deep-seated pefvtc pam hut we which should no* apply n p e«entda> sutgery of 
hnd that more widespread distress *uch as the loner abdomen Adhesions above the level 
chronic aches in the lateral abdomen and groin of (he navel tend to recur despite careful tech 
and thighs is more often idencified with arthritis aique But lower abdominal and pelvic adhesions 
and nerve root lesions arc amenable to correction if are rvlhrg to 

Some years ago I became aware that an ex operate deliberately pamstakiuglv and gently 
haustive and detailed histon combined mth a withe/aploymeutofrubberprotectiveandavoitl 
painstaking examination permits one to deter ance of roughing the peritoneal curfaccs vviiA 
mine almost invariably whether a bacLavhe is of 
gynecological ongin or requires the services of an 
orthopedist In the course of those clinical studies 

many previouslv unrecognized tender spots were v.v.- — . — — ... — — , 

encoantered It was learned that poorh ifcicrilHd comfort on phvsita! exertion and danng sexuai 
and til defined regions oj distress can be accurately contact There is a still greater tnctdence of un 
Incahzed upon deep pel tc palpation unlh the pa desirable ngiditv as art aftermath of operations 
ixtni placed VK i-aTiaui positions anth digital ex by the vaginal route Adequatesupportisim^ra 
plorahon directed along Ut entire ptlttc uall the Uve as lo uoiver-ally recofeiuzed, bu 
sacrum and the cociy r In this (-onncclion 3 wish failed to copy nature in leaving the tissues pliable 
chiefly to emphasize that there IS definitely local and mobile Like (he modem tailor who is forever 
izable pelvic pam the region of ^epdvic mvisteat on. tight good looking clothes the gvne 

viscera characterized by excruciating tenderness cologistmav unvitUngiy be the tause of suffering 
along the lumbosacral nerve roots, and that this To produce a vaginal vault free from tenderoes 
painalong the wall of the pelvis although some and a vaginal canal which is pliable and comort 
timts identified vnth cervicius is characteiu>tic able— adequately repaired yet not too tJgW i'- 
of leaions of the bones bgaments and fx«cia of difficult Particularlv m patients suojectea fo 
therelvis usuallyatnenable to relief bvtnfortbo- vagnal hvstereciorey xnth at the uime lure a 
p^dist and someuoies, when he fads by theneuro- corrtciion of a cystocelc and a "ctovele n i 
lo 2 io surgeon \ ray study of such cases is com difficult to leave an adequate comforiabfe cana/ 
i^nly conhnnatory of thepehne tmdmgs, but the In the repair of extensive relaxations of the ante 


gau>e 

If the pelvic structures are left rigid at the close 
of 1 pelvic Operation by the abdominal route 
there is considerable hazard of subsequent di»- 
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rior wall together -with rectocele, anatomical resto- 
ration may tempt one to connect the anterior and 
postenor incisions in the vaginal vault It is 
preferable not to do this, but rather to leave a 
soft bed in the region of the posterior vaginal 
fornix, where nature onginally pro\aded a soft 
cushion In closure of the cystocele wound the 
mucosal sutures may well include the underlying 
fascia, thus maintaining a normal deep concavitj'-, 
m contradistinction to a tensely sutured less con- 
cave anterior wall. 

In rectocele repair appro.ximation of the levator 
ani may' be indicated. But it is well to remember 
that nature placed very little muscular tissue 
between the vagina and the rectum and a repair 
with nothing more than firm musculo-fascial sup- 
port overlying the rectum suffices in cases in 
which approximation of the levator ani produces 
a too tense perineum or undue constriction of the 
vaginal canal 

Dysparmnia Persistently painful intercourse 
during the honeymoon, and sometimes protracted 
thereafter until childbearing, when not ascnbable 
to an inflammatory' process is most often caused 
by traumatism of the anterior vaginal wall 
Hasty coital entrance into a tight canal may be 
accompanied by a “hang” at the urethral meatus, 
which becomes everted and sags and often excru- 
ciatingly' tender The lesion is self-evident when 
searched for, although it escapes detection on 
casual examination Suggestions to the husband 
and mfe relative to the details of contact uathout 
injury commonly' suflice, except in unusual cases 
in which penneotomy' is required 
We have long been vaguely' aware of the inci- 
dence of dyspareunia from diyness and from 
shrinkage of the tissues after the menopause, but 
lie have been dilatory m aSording relief Only 
recently has there been adequate recognition of 
the seventy' of so called senile vaginitis and appre- 
ciation of the etiological importance of estrin 
deficiency in the causation of this disturbance 
Endocnne therapy' may restore the normal gly- 
cogen content in the vaginal mucosa and thus 
result in the return of the normal flora, normal 
vaginal acidity', and natural moisture of the 
tissues Vaginal suppositories of cocoa-butter or 
other innocuous substances are helpful adjuncts 
Penneal pain Distress dunng labor, intrac- 
table pruritus, and neuralgic pain in the perineum 
may require unusual measures, such as ner\'e 
blocking or resection of the perineal nerves 
Nerve blocking has some advocates among our 
obstetricians. Open operations for nerv'e resec- 
tion have heretofore been neglected by most 
gynecologists or have been referred to the neuro- 


logic surgeon. With the thought that these topics 
may be of interest, I shall digress to point out the 
anatomical landmarks of importance in nen'e 
blocking of the penneum and in nen'e resection 
for the relief of pruntus and kindred ailments 

Alcock’s canal, formed by the fascia covering 
the obturator intends muscle, contains the inter- 
nal pudic artery' and veins and the pudic nerve 
With the patient ly'ing on her back with the 
thighs flexed, in the usual position for a perineal 
operation, the extended forefinger of the seated 
surgeon pointmg into the depths in the region of 
the tuber ischium is directed toward Alcock’s 
canal, which lies on the medial surface of the 
bone withm the margin of the tuberosity' and at 
a shghtly lower level. This is a favorable site for 
anesthetic blocking of the pudic nerve. 

A more detailed knowledge of the branches of 
the pudic nerve is necessary if resection is required 
for relief of intolerable itching (pruritus vuh'ae). 
One or two inferior hemorrhoidal nen'es are given 
off soon after the nerx'e leaves Alcock’s canal 
The main trunk of the pudic nen'e courses for- 
ward, becomes superficial, and divides into the 
penneal nerve and the dorsal nerve to the clitoris 
The perineal nen'e has 2 branches, i superficial, 
I deep The first branch of the deep perineal 
nen'e goes to the anterior half of the external 
sphincter ani and should be spared All other 
branches may' be destroy'ed. Surgically, the peri- 
neal nerve may be isolated, bilaterally, by a peri- 
neal incision parallel with and i inch mesial to 
the rami of the ischium and pubis, extending 
posteriorly to the anterior level of the anus 
Dissection will reveal the posterior border of the 
superficial transverse perineal muscle, around 
which the nerve and vessels turn upward to 
reach the perineum It will be remembered that 
the superficial perineal muscle is a firm band 
extending from the tuber ischium to the central 
pomt of the perineum Tracing the fibers toward 
the nerve trunk enables one to find anastomoses 
with the other nerves which contribute to the 
sensory supply of the perineum These are the 
penneal cutaneous branches of the ihoinguinal, 
genitofemoral, postenor femoral cutaneous, and 
the sacral and the anococcy'geal nerv'es 
Cancer pain Many years ago Dr Watkins and 
I came to a realization that morphine is unsatis- 
factory as an analgesic in cases of genital cancer. 
The e.xplanation is simple Cancer pain is con- 
tinuous. Morphine relieves suffering for not more 
than a few hours at the most As the patient 
becomes habituated to the drug, continuously in- 
creasmg dosage is required Even with pain of 
moderate severity, considerable distress is evi- 
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completel> escaped my detection until lecent 
jears, and in inanj instances the etiology 
exact diagnosis oE the nerve pain still remain 
elusne Sometimes a vague 'vaginal pain is un 
mistakablj localised in an apparently innocent 
rectocele but it is to deep-seated pain that wc can 
non most profitably direct oar attention 

Pain ascnbable to lesions of the pelvic viscera 
IS apparently always transmitted through the 
pelvic plexus (Frankenhauescr s gan^ion) A 
majonty of theafferent nerve fibers travel upward 
through the superior hypogastric plexus the 
socailed presacral sene Resection of the pro 
sacral nerve may apparently, be depended upon 
to relieve dtomeronhea, but pain ascnbable to 
deep seated cellulitis and lesions in other more 
remote regions may demand other procedures 

James 1 oung of London uses the term ‘broad 
ligament neuntis ’ to express the symptom com 
plex produced by chrome cervicitis and believes 
that not only localized broad ligament pain but 
also distress more diffusely spread over the ab- 
domen and back and extended down tbe thighs 
may likewise be explained on the basis of mfec 
tton of the cervix I am in accord with the 
thought that infection of the cervix particularly 
that associated with blacked drainage it an itn 
portant factor in deep seated pelvic pam but xve 
find that more widespread distress such as 
chronic aches m the lateral abdomen and groin 
and thighs is more often identified with arthritis 
and neA6 root lesions 

Some years ago I became aware that an « 
haustive and detailed history combined with a 
painstaking examination pernuis one io deter 
mine almost mvanably whether a backaidie is of 
gy necological ongtn or requires the services of an 
orlhoprdisl In the course of those clinical studies 
many previoush unrecognized tender spots were 
encountered It was learned that poorly descriM 
and ill dejined regWHi of dtsiress can be accuratelv 
localized upon deep ptf u palpation v.ith Ike pa 
(tent placed iK various posUtons wth dtptal ex 
ploralion directed along the entire pelmc stall, the 
sacrum, and the cocc%x In this connection I wish 
chiefly to emphasize that there is definitely local 
izable pelvic pain oiiUide the region of the pelvic 
viscera characterized by excruciating tenderness 
along the lumbosacral nerve roots and that this 
pain along the wall of the pelvis although some 
times identified with cerviaus is cbaracienstic 
of lesions of the bones ligaments and fasaa of 
the pelvis usually amenable to relief by the ortho- 
nedistandsometimes when he fails by the neuro- 
logic suigeon h. ray study of such cases is com 
morJy confirmatorv of the pelvic findings# but the 


gynecologist may be able to localize lesions which 
othcratve would escape orthopedic detection end 
he may demonstrate foci of trouble w an incipient 
stage before there are notable bony changes 
demonstrable by the x ray 

In summanzing these remarks on pelvic tooth 
ac&c jt may suffice to state that the gynecologist 
can often relieve pelvic suffering by presacral 
nerve rc<«:tion or bv treatment or removal of 
diseased genitafia but there are many other 
deep seated neurological affections of the pelvis 
which «e may detect because of our experience in 
pefvtc etaimnation which belong in the domain 
of the neurologic surgeon or in the hands of the 
orthopedist 

Pastaperahie distress Postoperatn e adhesions 
are a cause of much suffering and I am an advo- 
cate of operative intervention for their relief 
Local distress persistent after correcijon of jBtes 
tuial disorders and stagnant elimination isalmcst 
pathognomonic of adhesions and does not com 
mofily require x ray itudv for confirrnation of the 
diagnosis The x ray is helpful in selected cases 
but It IS too gross to be depended upon in a great 
percentage of cases, yust as U may be ineffectual 
tft a searu for the cause of a headache 

‘Once adhesions alway sadhesions ’ isan axiom 
which should not apply in present day surgery of 
the lower abdomen Adhesions above the level 
of the navel tend to recur despite careful tech 
mque But loner abdominal and pelvic adhesions 
are aroraabfe to correction if we are wiiling to 
operate deliberately painstakingly and genth 
with employment of rubber proieciiv e and avoid 
ance of roughing the penloneaJ surfaces with 
gauze 

If the pelvic structures are left rigid at the close 
of a f»Jvic operation by the abdominal route 
there is considerable hazard of subsequent div 
comfort on physical exertion and dunng sexual 
contact There is a stii) greater incidence of un 
desirable ngidity as an aftermath of operations 
by the vaginal route Adequate support is iropera 
live as is universally recognized but wc have 
faded to copy nature to leaving the tissues pliable 
aad mobile Like the modern tailor who is fomrr 
innstent on tight good looking clothes the gyne 
coiogist may unwittingly betbecauseo! suUenng 
To produce a vaginal vault free from tenderness 
aitd a vaginal canal which is pliable and comfort 
able — ^adequately repaired yet not too tight— is 
difficult Particularly m patients subjected lo 
vaginal hysterectomy mth at the same time a 
correction of a cvstocele and a rcctoccle it is 
difficult to leave an adequate comfortable canal 
In the repair of extensive relaxations of the ante 



CESAREAN SECTION 


JOHN R FRASER, M.D , C.M., F.A.C S , and DOUGLAS SPARLING, M.D., Montreal, Quebec 


O NE of the important questions sdll 
I engaging attention in obstetrics is the 
I determination of the part cesarean 
section should play in the treatment 
of obstetrical complications 

In the Canadian government report on Mater- 
nal Mortality (1935) three statements appear 
which will bear remembrance 

I. In spontaneous deliveries the estimated spe- 
cific mortality rate was 2.3 per rooo live births, 
while in non-spontaneous deliveries it was 8 2 
2. In 18 per cent of the delivered cases (221) a 
cesarean was done 

3 Of women dying of eclampsia who were de- 
livered, about a third followed cesarean section 
The American Committee on maternal welfare 
in a special report on toxemias of pregnancy esti- 
mates that eclampsia and allied forms of toxemia 
are responsible for 30 per cent, approximately, of 
15,000 maternal deaths in the United States each 
j-ear It is well, the report states, “to understand 
at the beginning that the toxemias are non-surgi- 
cal conditions requiring medical treatment in the 
majority of cases Careful exarmnation reieals 
that the death rate in some localities is 20 per 
cent following cesarean section or other operative 
measures for eclampsia ” 

Perhaps at no time in the history of obstetrics 
has there been a more influential body of opinion 
directed toivard the understandmg and possible 
regulation of the nsing incidence of cesarean sec- 
tion with its attendant nsks, than at the present 
time. One year ago at the annual meeting of this 
College, Frank Lynch, director of the department 
of obstetrics and gimecology, University of Cah- 
fomia, made a most impressive contnbution to 
the further understanding of this problem in an 
address dedicated to “More Consen'atism in Ce- 
sarean Section.” Many important facts emerged 
from this study He established the fact that 
more than half of the cesarean deaths had oc- 
curred in women who previously had given birth 
to children through the normal birth passages 
Some idea of the widespread performance of the 
operation may be deduced from the statement 
that cesarean section preceded 11 per cent of all 
puerperal deaths m or after the seventh month of 
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pregnancy in the 15 states reporting for 1927-1928. 
In pomt of fact o 76 per cent of all women de- 
livered in the United States in 1934 were by ce- 
sarean section. In hospitals the incidence rose to 
2.8 per cent of all hospital births. 

Table II prepared by GreenhiU shows the 
steady rise in the incidence of the operation in a 
large hospital, L3'nch draws attention, horrever, 
to the fact that even with this operative increase 
there has not been a compensating decrease in 
mortahty generally. 

The general and increasing popularity of the 
operation has not, as might be e.xpected, led to a 
more precise clarification of the indications for 
its performance; on the contrary’’, as the restilt of 
sporadic successes the list of relative indications 
has been widely extended with resultant confu- 
sion The sound principles which have alwaj's 
governed the indications for operation are being 
lost sight of, in a desire to deliver the w’omen 
through the abdomen when and if any serious 
obstetrical abnormality arises 

It is perfectly true that in carefully selected 
cases under proper conditions and before labor has 
commenced the operation may be carried out 
successfully with a mortality of i per cent or even 
less Witness the series reported bj' GreenhiU, 
Arnott of Lynch’s clinic and Paul Bar of Paris. 
On the other hand when conditions are not ideal 


TABLE I — V.UaOUS INCIDENCES OE CESAREAN 
SECTION (C Jeff JliUer)' 


Hospital 

Belle\-ue 
Boston Lying-In 
Burnside 
Cook County 
Detroit 
Jefferson 

Long Island College 
Melbourne Woman’s 

New England Hospital for Women and Children 

New Orleans 

New York Lying-In 

Potter 

Rotunda 

Sloan 

San rrancisco 
Sw edish 

Dm\ ersity College 
Johns Hopkins . 


Ratio to 
delivencs 

I to 97 

.1 to 12 
I to 861 
I to 88 
I to 277 
I to 36 
I to 125 
I to 103 
I to 102 
I to 52 
I to 583 
I to 14 
I to 193 
r to 36 
I to 40 
I to 201 

.1 to 176 
I to 77 
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dent after a or 3 hcojrs and from then on one is in 
a quandary whether to repeat the medication or 
to prolong the suffenng The net result is a 
patient who is made to suffer much of the time 
because moiphme has been nghlfuBy withheld 
as long as possible, added to the rasages of the 
disease and to part time suffenng ascnbable to 
incomplete analgesia is supenmposed addiction 
to morphine in itself a terrible afffiction With 
aspirin and codeine, and perhaps with kindred 
remedies which are not habit forming the av 
erage patient can be maintained in peace and m 
relativ e comfort until the end One should not be 
too “spariDg with codeine, for Walter Haines re 
peatedl> stated that grain of morphine 1$ the 
cqunalent of 2 grams of codeine, and the latter 
IS habit forming in the rarest of instances Our 
customary dosage in cancer cases is i gram, scl 
dom more than i }4 grains Sometimes codeine 
produces nausea, but not often Its chief assets 
ID cancer are that it is not habit forming and 
habituation does not necessitateincreasingdo«age 
Discussion of other drugs nould lead us too far 
afield and would also carry me be>ond my depth 
I cannot ettneate myself from the subject 0/ 
cancer without mention of other means of afford 
utg relief from intractable pain It has been my 
fortunate eapenence that fully go per cent of 
pauents require nothing more than aspirin co* 
deine, and attentive cate In the tecound w«eU 
when the patient goes from bad to worse, I have 
BO objection to morphine, provided fife erpect 
ancj u short Mv expenence mth intrathecal 
adminstration of alcohol i» too limited to war 
rant an expression of personal opimon By the 
grapevine route I gather that it 1$ not uniformly 


satisfactory but gives considerable, although in 
adequate, relief m most cases With the patient 
m a lateral position for lumbar puncture, the 
most psiniul side 0/ the body uppermost the 
hips elevated on a pillow, and the head lowered 
a few cubic centimeters of spinal fluid are with 
drawn and discarded before slow instillation of 
not more than o 8 cubic centimeter of absolute 
alcohol The patient is maintained in this po<i 
tion for to minutes or more, and the head iept 
loaered for an additional hour at least Relief 
may come only after several days If the pain is 
bilateral, spinal instjlJalion with the other b p 
uppermost may be resorted to later Repeated 
treatments should be given with arcum'pection, 
and rarely m an amount of more than i 0 tube 
centimeter 

Bladder disturbances and other complications 
are <e1dom senous but degenerative changes 
are a sufficient hazard to contra indicate this 
therapy in other than those whose proguo is 
IS hopeless 

Chordotomy is out of the gynevologiCal opera 
(JVC picture, but proper care of our patients 
requires an acquaintance with its indications and 
limilatioas Extracts from a letter 0! Maxleet 
September 30, are 0/ tatenst He stales 
Ue arc sliU doing chordofomies for rtlief of 
intractable pain, not only of the pelvis but a 
high as the cervical region I sliU prefer to per 
form the operation under local anesthesia, «o 
that I can test the patient to determine whether 
I have a sufficiently high level of analgesia A 
high chordotomy at the level of the first or secora 
thoraac vertebra is less difficult than at a lower 
level and is easier on the patient ’ 
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TABLE in —STATISTICS COinTLED BY BLACKER 



Number 

Maternal 

mQrtalit>' 


of cares 

No Per cent 

Bar 

97 

0 

Schauta 

12S 

0 

Kerr and Holland 

1591 

26 16 

Armand Routh 

■ . 469 

14 2.9 


rate of barely 2.2 per cent. In our disproportion 
group 187 of a total of 216 cases, i e. 87 per cent 
were operated upon before labor ensued, with a 
mortality rate of i .3 per cent This mortality was 
a small proportion of that for the entire series, 
although it represented the end-result in the larg- 
est smgle group of the series, cases in which in- 
fection might reasonably have been expected inas- 
much as the histor}' of many of them revealed a 
stormy convalescence following previous deliver}’’ 
from below. 

In marked disproportion, the case is well made 
for the woman who can have an elective operation 
under ideal conditions. It should carr}' mth it no 
complications Ytry different is the woman with 
a border hne pelvis, in whom, in spite of careful 
examination, there is definite doubt as to the out- 
come. Here a test of labor may be deemed ad- 
visable If the time honored regulation “test of 
labor” be employed, it implies 2 hours of second 
stage pains with a dilated cenix and ruptured 
membranes Such “trial of labor,” even under the 
best conditions, is a severe test of cesarean section 
irrespective of the type of operation employed — 
under any but ideal conditions it might be highly 
dangerous 

The observation of the influence of labor for 
shorter penods may be informative and per- 
mit of some differentiation as to the direction 
which the future course of labor must take — un- 
doubtedly the low cervical operation in some form 
is best suited to such conditions. It is, neverthe- 
less, true in our own e.xperience that the more 
closely the trial of labor is made to correspond to 
what is generally accepted as such, the greater 
will be the nsk to both mother and child, ev’en 
under the best conditions lITuIe Lawson Tait, 
m 189s, advocated section in the treatment of 
placenta previa, it is only of relatively recent date 
that its value is becoming more widel}' appre- 
ciated The performance of the operation for the 
central variety has been practiced much longer 
than for the less marked forms The combmation 
of blood transfusion, local anesthesia and cesarean 
section is in many dimes becoming to be the 
treatment of preference for not only the central, 
but many of the lateral, varieties as well. In our 
series 25 patients were operated upon in this way 
with no maternal mortality. 


TABLE TV. — ^INDICATIOKS 

Total 



No 

Per cent 

Disproportion 

216 

3S 3 

Previous section . 

123 

21.9 

Placenta prena 

25 

4 4 

Elderly pnimpara. . 

19 


Chronic nephritis . 

26 


Pre-edamptic to-cemia 

23 

9.6 

Edampsia . . 

s 


Cardiac disease 

16 


Elective 

34 

6 0 

Soft tissue dystoda 

15 


Ovarian cyst 

6 


Pulmonar>' tuberculosis 

S 


Fibroids 

II 


Miscellaneous 

■ 


Total 

562 



Accidental hemorrhage. Of late years the em- 
ployment of cesarean section in retroplacental 
hemorrhage has become a more frequent proce- 
dure. The situation is very different from pla- 
centa previa. Usually one is dealing with the late 
stage of toxemia The child often succumbs be- 
fore any therapy can be initiated and the indica- 
tion for operation must be purely in the interest 
of the mother. It is true that in a few instances 
failure of the uterus to contract, with therefore 
constant bleeding, might compel one to interfere 
by cesarean section and possibly a Porro opera- 
tion, but in most circumstances the more accepted 
conservative measures will suffice to control the 
situation. This group is not ideal for any pro- 
longed or severe surgical intervention 

Toxemia of pregnancy and chronic nephritis 
formed 9 6 per cent of the series In eclampsia the 
operation was performed on 5 occasions with 3 
deaths In the pre-eclamptics and chronic nephri- 
tics there were no deaths It is dearly evident 
that the eclamptics were not well chosen, the dis- 
ease being veiy severe in each instance, but the 
result to some extent was in keeping with experi- 
ence generally, and confirmed us in the belief that 
the performance of the operation was an unwise 
decision. It would seem that cesarean section has 
little or no place in the therapy of edampsia when 
the end-results are contrasted with those now be- 
ing obtamed from palliative treatment, where the 
mortality is about 5 to 8 per cent. 

Adair has demonstrated the v^alue of section 
m the pre-edamptic, especially when in addition 
to toxic manifestations failing to ameliorate under 
treatment, there may be an associated mechanical 
lesion Then, under local anesthesia, the risk 
seems justifiable. 

Any widespread adoption of the operation in 
the toxic woman, however, must inevitably fail 
if the usual criteria for surgical healing mean any- 
thing. 




It c&n b« assouated with disastrous results M»d 
roe Ilw of Glasgow recorded the results in a 
series of sso women operated upon late in labor 
in which there were 22 deaths 3 monalit^ of 10 
per cent \Vhea in addition there had been pre 
uminary efforts to delner from below the tnor 
tality quickl> rose to 27 per cent 
Table III complied by Blacker illustrates the 
results in carefully selected cases 
Aside from the imtnediate mortality nsK. there 
are many points of future importance to the worn 
an which demand careful cansideraiion The 
classical and indeed the low ccr\ical operations 
are frequently associated afterward with laryuig 
degrees of infection which infiuence healing and 
may leave a weakened scar to offend in future 
pregnancy or labor Infection ly mg dormant may 
m future cesareans prove to be a grave danger 
Perhaps a point of even wider signihcaoce is the 
fact that having launched the woman on a surgi 
cal career she will m all likelihood have to con 
tmuein this way throughout her entire obstetrical 
life — surely a matter of some importance toa very 
young woman In our senes in Montreal ibeic 
were 125 instances in which section had been per 
formed before (21 per cent of all cases) In this 
group alone there were 4 maternal deaths, or 3 a 
per cent, and 5 fetal deaths 4 P«r «nt Sparling, 
In a recent review of 24 856 deliv enes in the Roy a] 

\ ictona Hospital Montreal both m the ho^ital 
and dispensary services in a period from 1927 to 
1936 found that 562 cesareans had been per 
formed an incidence of 2 2 per cent or x in 44- 3 


delivenes witbaaterna! death rate of 3 percent, 
a fetal death rate of 8 v per cent and a morbidity 
rate of 9i 92 In our cliiuc b esse is considered to 
be morbid with a temperature of roo 6 degrees on 
any one occasion during the neonata! period save 
the first 24 hours 

The accepted indications fox cesarean section 
the world over have always been marked pelvic 
eonuacuon, cepbaloptlvic disproportion el>> 
strucuons of the birth canal by neoplasms w 
atmia through the narrowing of the cervix or 
vagina Lawson Tait suggested placenta previa 
and more lately certain tosic states have been 
included The apparent safety of the low cervical 
operation has encouraged the inclusion of many 
other relativ e and questionable indications 

In Our own senes cesarean section was per 
formed in the bulk of the cases for the following 
reasons 

t Pelvic contraction or cephalopelvic dispro- 
portion 

3 Neoplasms obstructing the birth canal 

3 Hemorrhage (placenta previa) 

4 Toxemu 

5 Repeat sections 

Although well defined architectural changes la 
the pelvis govern the performance of the operation 
in so many instances it is well to recall the evpen 
ence of Schauta in a large senes of 50,000 deiiv 
en« in which in 5 233 women varying degrees oi 
disproportion were encountered In 4”^. 

778 per cent spontaneous deliveries occurred 
with only 4 maternal deaths and a fetal death 




SYPHILIS IN THE PREGNANT WOMAN 


JAMES R. McCORD, M.D., F.A.C S , Atlanta, Georgia 


I T IS probable that the following statement 
is too conservative, a woman with a 
strongly positive blood Wassermami reac- 
tion who becomes pregnant and who does 
not receive antisyphilitic treatment during preg- 
nancy has only about a 35 per cent chance of 
gi%dng birth to a liidng, health}’- baby. The same 
woman with adequate treatment during^ preg- 
nancy has a 95 per cent chance of gi\dng birth to 
a living, healthy bab}’. 

Rather than try to cover the subject assigned 
me with a statistical reinew and a maze of figures, 

I am going to give you my own opinions of the 
subject, gathered from an e.vperience of some 
3,000 cases. 

It seems wise, in the light of present knowledge, 
to teach that congenital sj^ihilis is always the 
result of the disease in the mother. In other 
words, the direct transmission of syphihs from the 
father to the fetus probably is not possible The 
acth-ity of the sj’philis in the mother seems to 
be the determining factor as to whether the fetus 
wiU or will not be S3’phihtic. In so far as I know, 
there is no sure method of knowing what the 
acti\dty of the disease is in pregnant wmmen. 

The diagnosis of syphilis in pregnant women 
must, in the large majority of instances, be made 
from a properly done blood Wassennann test that 
is positive It should be emphasized that these 
tests should be done in well organized laboratories 
and not in doctors’ office laboratories by mildly 
competent technicians A positive test that has 
been properly done means syphilis Pregnancy 
does not cause false positive reactions It does 
cause many false negative reactions We have 
autops}’ material in our laboratorj' m which the 
organisms of syphilis were demonstrated in 221 
abortions and babies at all periods of gestation 
One blood Wassennann reaction durmg preg- 
nancy or at the time of labor was negative m 29 
per cent of the mothers. In a recent study of 175 
stillbirths (colored) at all penods of gestation, 
the pathognomonic bone changes of congenital 
sjphilis were found m 37 babies, an mcidence of 
20 per cent. The maternal Wassermann reaction 
was negative in 16, an mcidence of 43 per cent. 
This, to me, is a disturbing problem that must 
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be constantly kept in mind and upon which more 
work must be done. Repeat Wassermann tests 
would probably have been positive in some of 
these women but this cannot always be done. 
We must be on the alert for such cases and not put 
implicit faith in one negative Wassermann ruc- 
tion. Careful histories and physical e.xammations 
will, many times, indicate treatment during preg- 
nane}’- though the Wassermann reaction be 
negative In our clinic it is the rule to repeat a 
positive blood Wassermann test before beginning 
antis}pliilitic treatment. At the present time it 
is not possible to repeat aU the negative tests. 
Increasing experience has taught us that a weakly 
positive Wassermann reaction during pregnancy 
demands careful consideration and means more 
than in the non-pregnant. It is a safe rule to treat 
pregnant women with positive blood Wassermaim 
reactions during each pregnane}^ even though 
prior treatment has reversed the reaction. 

Syphihs is transmitted to the fetus from the 
mother by the placental circulation Theoret- 
ically, there should be placental s}-philis -with 
every syphilitic baby. This is probably true but 
often not demonstrable. 

Uffiat do we mean by antis}'philitic treatment 
during pregnancy? WTiat are its limitations’ 
IWiat are its dangers’ UTien should it begin and 
how should it be controlled’ IWiat results can 
be obtained’ 

I think that it is the generally accepted opimon 
that the basis of such treatment is to prevent 
syphilis in the baby. Do not attempt to cure the 
disease in the mother. It is our opinion that some 
of the serious results that have been reported 
were caused by neglect of this fundamental prin- 
ciple. Treatment should begm as early in preg- 
nancy as the diagnosis is made and should be 
continued until labor begins The treatment 
should be continuous, mild, and gentle, hloore 
states that treatment begun early iu pregnancy 
prevents the disease in the fetus and that treat- 
ment begun later in pregnancy cures the disease 
in the fetus Treatment begun before the fifth 
month of pregnancy and continued weekly until 
labor begins practically guarantees the -u-oman a 
syphilis free baby. 

If treatment is started early in pregnancy, an 
altemaUng course of arsenic and a hea\y metal 
can be used, .\rsenic should be the first and the 
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TABLE V— RESULTS OF CLASSICAL AUD LCm 
CERVICAL CESAREAN SECTION 


Foot or stonny coavalescesce 
Jrlatcroal de»Uis 
Feul deaths 
Matenai morhichty 


6 ? *6 S »4 «J 4 


Rtpeal secltoits Previous section accminted for 
123 cases, or ii 9 per cent of the enure senes In 
1927, 12 per cent of all operations were m Trotnen 
who had pre\ lously had a cesarean By 1936 this 
figure had nsen to 34 per cent This fact be 
speaks the desirabihtj of using the greatest care 
m the selection of cases for the pninar> operaiion 
for, in the light of mortality alone repeat section 
must be considered in our erpenence as even 
more risky than the primary operation 
Even though the low cervical operation be 
more wodely employed than the classical, espc 
cially in the cases of relative indication such as 
placenta previa and granted theoretically that 
vagina! delivery be safer thereby in later pteg 
nancies, it must be conceded that for one reason 
or another, rtpcnence vnll show that future pteg 
nancies are likely to be terminated again by sec 
tlOQ 


The surgeon doing the occasional cesarean 
however, not find this operation easy of ac 
complishment 

Peihaps the suggesuon of Piper and Bacinaan 
of the selection of the lower part of the true 
uterus for the classical operation may under cer 
tain circumstances be useful 

CONCLUSIONS 

1 The madence of cesarean section is too 
high 

2 While It IS admitted that cesarean section 
for the classical indications of pelvic dispropor 
tjoa or obstruction of the birth canal unde: ideal 
conditions, can be made a relative!} safe opera 
uoa iC IS m actual practice associated with a very 
definite mortality 

3 The broadening of the indications for the 
operation has defimt»y increased the nsk for both 
mother and child 

4 The low emneal operation has tended to de 
crease the nsks in the presence of labor or poten 
Ual infection, but has not removed them entirely 

5 Many women being subjected to cesarean 
section today would be more suitably dealt with 
by more conservauve obstetrical measures 


TIIB CLASSICALVS TOE LOlt CERVICAL OPERATION 

In the Montreal series there were 406 classical 
and 104 low cemcal operations Table \ d^icts 
the results in each group 

The classical cesarean section is satisfactory 
under ideal conditions such as should obtain m the 
elective operation It is technically more easily 
performed but reveals often the decided disad 
vantage of imperfect healing and therefore leaves 
the uterus with a weak scar It is at a disadvantage 
in the presence of infection and may be assoaat^ 
with the formation of adhesions leading to bowel 
obstruction 

The low operation on the contrary while more 
difhcult of evecutjon by reason of its poation in 
the lower utenne segment is obviously a safer 
operation in that the wound is more apt to heal 
tirmly situated os it is in a quieter sector d the 
uterus It IS belter situated for nature to combat 
infection and increasing experience rs demon 
strating that it will more safely allow of future 
delivery through the vagina 
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CONFERENCE ON TRAUMATIC SURGERY 

INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 


FREDERIC A. BESLEY, M 

O N this occasion of the tenth conference 
I on Industrial iledicine and Traumatic 
I Surgery, i t would seem fi ttmg to remew 
the progress of the teaching of these 
very important subjects in our medical schools 
as such instruction is related to the ever increas- 
ing demand for trained men in this branch of 
medicine 

Unfortunately there are only a few schools 
where the deans and faculties have given any 
thought to changes in their curricula to meet the 
rapidly changing conditions demanding trained 
medical men capable of meeting the requirements 
of such sendee as changing conditions are 
demanding 

How many of }-ou have been confronted with 
the difficulty of securing a younger man for a 
position requirmg the qualifications necessary to 
deal wdth industrial diseases and injuries? How 
frequently are you asked by these younger men 
where they may go to secure adequate training in 
industrial medicine and traumatic surgerj'^ There 
are few such opportunities for securing the desired 
traimng, and in visualizing the future it is 
axiomatic that arrangements must be made to 
prornde this training 

A brief analysis of existing conditions as they 
now prevail in the surgical departments of a 
majority of medical schools may be enlightening. 
Within recent years there has been a tendency 
toward narrower specialization, and the term 
“general surgery” is rapidly losing its significance 
and concrete meaning. Formerly the teaching of 
fractures was done by the general surgeon, but 
more recently the orthopedist is claiming the bone 
and joint injuries, and in some institutions the 
diagnosis and treatment of these lesions are being 
taught by these specialists Perhaps this is as it 
should be One sometimes wonders how proficient 
the orthopedist becomes in the recognition and 
treatment of brain injuries, a punctured lung or 
an injury to the solid or hollow idscera below the 

address presented in the Sjmposium on Industrial 
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.D., F A.C S , Waukegan, Ilh'nois 

diaphragm. Can the curricula of the medical 
schools be arranged so that these subjects maj’- be 
presented intelligent!}" to the student by the 
various special departments so that he may ac- 
quire a basic knowledge of these subjects, or 
should there be established a separate department 
for the teaching of industrial medicine and trau- 
matic surgery — a knowledge of which is becoming 
more and more important and essential for the 
medical student because of the increasing number 
of workers in industry and consequently the 
larger number of patients affected by the accom- 
panjring hazards of centralized industries. 

Obmously deans of medical schools and many 
members of the faculties are not cognizant of, or 
fa mili ar with, the practical problems that occur 
in this field of medicine, and it should not be the 
purpose of such a group as constitutes this 
audience to indulge in destructive criticism of 
their teaching methods Quite the contrarj'. It is 
our plain duty to help m every way to clarif}’’ the 
situation and to co-operate with teaching groups 
in bringing about a more comprehensive course of 
training in this branch of medicine. 

Again may I express my confidence in that 
group of men, who are known as industrial sur- 
geons, to continue to act as pioneers in blazing the 
trail for the better teaching of these subjects. 
They are accustomed to opposition but their 
characters have been such that they have sur- 
mounted these difficulties and established them- 
selves in their chosen field as men of foresight and 
abihty. May I urge them to aid in ever}- way in 
establishing opportunities for postgraduate train- 
ing m this department. 

This can be done onl}" by the concentration of a 
large number of cases in one teaching center, and 
we are not unmindful of the importance of the 
co-operative influence of large industries and insur- 
ance companies in bringing about such a situation. 

The American College of Surgeons pledges its 
efforts in the direction of creating greater op- 
portunities and facilities for the teaching of 
industnal medidne and traumatic surger}' in 
medical schools and hospitals. 
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iast drug to be used It is our opinion that arsenic 
and a heavy raetal should be used concurrently 
if treatment is started late m pregnant^ 

Shall arsphenarame or neoarspbenaimoe be 
used? It IS our opinion that it is better to use the 
one mth which >ou are the more familiar and can 
best administer Either one used in the nght way, 
gii es exc^knt rtsuUs 

Which metal i» to be used, bismuth or mercuc) ? 
tVe prefer mercury for the following reasons 
although most syphilographers bebete that bis 
muth IS of more value m cunng syphilis, we 
should remember that wc arc not attempting to 
cure the disease in the mother, we are trying to 
prevent the disease in the baby It has been our 
experience that women will be mudi more in 
dined to follow treatment faithfully if there is bo 
discomfort, and mercury surely causes less dis 
comfort iten bismuth We thinl. that mercury 
IS less toxic than bismuth The toxiaiy of an> 
drug IS to be considej:ed seriously m tteatu^ 
pregnant women \\e use two small mercurial 
iRunctwns neeJJv HoRcver, bismuth can b« 
used with the highest authority After all, there 
ts no quibble as to how to treat Hie command 
went is treat and treat early contmuoudy and 
gently 

hfild but unpleasant reactions Irom arsenical 
treatment during pregnancy can usually be 
avoided Tatticularly in large duties tune is not 
taken to explain to the patient what is being done 
Treat with the stomach empty and after a mild 
laxative Take the blood pressure and examine 
the urine for albumin before each treatment 
Question the patient carefully about any sort of 
reaclicrn from the last dose If m doubt play safe 
and oimtireatment until you are sure ^phasis 
should be given £o the fact that all arscuicajs 
given intravcnouslv must be given slowlv Rapid 
adnunistration wiU cause reactwns m pregnant 
women 

Repeat blood Uassermann tests during treat 
ment are not necessary and probably not desir 
able Cessation of the treatment because of a 
negative Wassemiann reactsoc is tuevcusablc 

Perhaps the general opuiion is that cord Was 


sennann tests are of no value Howeier this i> 
not our opinion A negauve cord I^assemunn 
reaction is of httle value in deciding that a baby 
does not have congenital sy^jhihs Ourexpenewi 
has been that it is only the occasional baby who 
has a positive cord WassennaBn reacbon that 
does not develop other raamfestalions of con 
geaiia! syphilis Re did cord Rassennann ttst> 
on 1,372 living babies bom of W asserntann posi 
tive tiomen Tlie incidence of positive coni 
Wassennann reactions in the babies 0/ those 
ivomen who did not receive treatment was 21 j 
percent There was a p05itiveincic{eticeofonJy2 
percent in the babies of the women who received 
good treatment The number of posiUve cord 
Wassermann reactions in premature babies was 
dout^e that of the term babies 
Uefcave reviewed our records of (56 dead babies 
at all periods of gestabon m whom the organisms 
of syphilis were found and whose mothers bad 
negaiivebloodWassennannreactions Cordblood 
IS oltea diHicult to obtain from dead babies and 
was obumed from only 2t of these 66 babies Of 
these, 9 were aegaPve and 12 positive, 37 percent 
Every baby that had a positive cord reaction had 
the bone changes that we think piUiognomonic 
of congenital syphilis Seven babies had a nega 
tivecord reactioo and positive bene chanrn Per 
haps you do not think that apositivecordR asset 
maon reaction is of any value It should at least 
pul you on guard and usually within 4 months or 
less lie blood Wassetmaan will be positive and 
you can instiiute treatment All tobies born alive 
of Wassennann positive women should be in 
lensively observ ed and examioed with freqaest 
blood Wassennann tests for at least 1 year 
The fact that roentgenograms of the long boiies 
are of great v alue m diagnosing congenital syphi 
hs IS strengthened fay the folloxnng figures 
roeatgenograms of the long bones were made on 
gfi of the 66 babies in whom lie organisms 01 
syjAifis were found and 94 per cent siioired the 
cnaractenstic lesions of congenital syphilis 
There seems to be no other disease whew pre 
ventabiiiry is oiort simple than in congenital 
syphilis 



CONFERENCE ON TRAUMATIC SURGERY 

INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 


FREDERIC A. BESLEY, M 

O N tHs occasion. o£ the tenth conference 
i on Industrial Medicine and Traumatic 
I Surgerj', it would seem hiring to re\’iew 
the progress of the teaching of these 
very important sub]ects in our medical schook 
as such instrucrion is related to the ever increas- 
ing demand for trained men in this branch of 
medicine. 

Unfortunately there are only a few schools 
where the deans and faculties have ^ven any 
thought to changes in their curricula to meet the 
rapidly changing conditions demanding trained 
medical men capable of meeting the requirements 
of such senace as changing conditions are 
demanding 

How many of you have been confronted ndth 
the difficulty of securing a younger man for a 
position requiring the qualihcarions necessary to 
deal with industrial diseases and injuries’ How 
frequently are you asked by these younger men 
where they may go to secure adequate training in 
industrial medicme and traumatic surgery? There 
are few such opportunities for securing the desired 
training, and m visualizing the future it is 
axiomatic that arrangements must be made to 
provide this trairung, 

A brief analj'sis of e.xisring conditions as they 
now prevail in the surgical departments of a 
majority of medical schools may be enlightening. 
Within recent }''ears there has been a tendency 
toward narrower specialization, and the term 
“general surgery” is rapidly losing its significance 
and concrete meaning. Formerly the teaching of 
fractures was done by the general surgeon, but 
more recently the orthopedist is claiming the bone 
and joint injuries, and in some institutions the 
diagnosis and treatment of these lesions are being 
taught by these specialists Perhaps this is as it 
should be One sometimes wonders how proficient 
the orthopedist becomes in the recognition and 
treatment of brain injuries, a punctured lung or 
an mjury to the solid or hollow viscera below the 

Chairman’s address presented m the Sjinposium on Industrial 
Mechane and TraumaUc Surgery*, before the Clinrcal Congress of 
the Amencan College of Surgeons, Chicago, October 25-'20» 1937 
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diaphragm. Can the curricula of the medical 
schools be arranged so that these subjects may be 
presented intelligently to the student by the 
various special departments so that he may ac- 
quire a basic knowledge of these subjects, or 
should there be established a separate department 
for the teaching of industrial medicine and trau- 
matic surgeiy — a knowledge of which is becoming 
more and more important and essential for the 
medical student because of the increasing number 
of workers in industry and consequently the 
larger number of patients affected by the accom- 
panjTng hazards of centralized industries. 

Obffiously deans of medical schools and many 
members of the faculties are not cognizant of, or 
familiar with, the practical problems that occur 
in this field of medicine, and it should not be the 
purpose of such a group as constitutes this 
audience to indulge in destructive criticism of 
their teaching methods. Quite the contrarj*. It is 
our plain duty to help in every way to clarify the 
situation and to co-operate with teaching groups 
in bringing about a more comprehensive course of 
training in this branch of medicme 

Again may I express my confidence in that 
group of men, who are known as industrial sur- 
geons, to continue to act as pioneers in blazing the 
trail for the better teaching of these subjects 
They are accustomed to opposition but their 
characters have been such tiiat they have sur- 
mounted these difficulties and established them- 
selves in their chosen field as men of foresight and 
ability. May I urge them to aid in every way in 
establishing opportunities for postgraduate train- 
ing in this department. 

This can be done onij’' by the concentration of a 
large number of cases in one teaching center, and 
we are not unmindful of the importance of the 
co-operative influence of large industries and insur- 
ance companies in bringing about such a situation 

The American College of Surgeons pledges its 
efforts in the direction of creating greater op- 
portunities and facilities for the teaching of 
industrial medicine and traumatic surgeiy in 
medical schools and hospitals. 
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last drog to be used It is our opinion that arsenic 
and a heavy metal should be used concunnitly 
if treatment is started late in pregnancy 

Shall arsphenamtne or neoarsphenanune be 
used? It IS our opinion that it is belter to nse the 
one vnth which jou are the more familiar and can 
best administer Either one, used in the right -way, 
gives excellent results 

WTiich metal is. to be used, bismuth or mercurj? 
We prefer mercury for the following reasons 
although most syphilographers believe that bis 
muth IS of more value in curing syphilis^ we 
should remember that we are not attempting to 
cure the disease in the mother, ne ate trying to 
prevent the disease in the baby It has b«n out 
experience that women wall be much more in 
chned to follow treatment faithfully if there is no 
discomfort and mercury surely causes less dis 
comfort than bismuth We think that mercuiy 
IS less toxic than bismuth The toxicity of any 
drug IS to be considered senousiy m ircauDg 
pregnant women We use two small metcunal 
inunctions X7eekl> However, bismuth can be 
used with the highest aulhont> After all, there 
13 no quibble as to how to treat The command 
ment is treat and treat earl> continuously, and 
gently 

Mild but unpleasant reactions from arsenical 
treatment dunng pregnancy can usually be 
avoided Particulariy in large clinics tune is not 
taken to explain to the patient what is being done 
Treat with the stomach empty and after a mild 
laxative Take the blood pressure and examine 
the uruie for alburmn before each ireaiment 
Question the patient carefully about any son of 
reacuon from the last dose If in doubt play safe 
and omit treatment until jou are sure Emphasis, 
should be given to the fact that all arsentcals 
gn en intrav enously must be given slowlj Rapid 
administration will cause reactions m pregnant 
women 

Repeat bbod Wassermann tests dunng treat 
ment are not necessary and probablj not desir 
able Cessation of the treatment becau«e of a 
negative Wassermann reaction is inexcusable 

Perhaps the general opinion is that cord Has 


sermann tests are of no value However this b 
not our opinion A negative cord Wassermann 
waction is of little value in deeding that a bah> 
does not hav e congemtal syphilis Our expeneuct 
has been that it is only the occasional baby who 
has a positive cord Wassermann reaction that 
does not develop other manifestations of con 
genital syphilis We did cord Wassermann te«ts 
on 1,37a living babies bom of Wassermann posi 
ttve women The incidence of positive cord 
Wassermann reactions in the babies of those 
women who did not receive treatment was ii s 
percent There was a positive inncienceofocly* 
per <»nt in the babies of the women who received 
good treatment The number of positive cord 
Was'^rmann reactions in premature babies was 
double that 0/ the term babies 
W c have rev lewed our records of 66 dead babies 
at ail periods of gestation m whom the organisms 
of syphilis were found and whose mothers had 
negative blood Wassermann reactions Cord blood 
IS often difBcult to obtain from dead babies and 
was obtained from only »i of these 66 babies Of 
these 9 were negativ e and ts positiv e, 37 per cent 
Every baby that had a positive cord reaction had 
the bone changes that we think pathognomonic 
of congenital syphilis Seven babies had a nega 
tivecord reactionandpositivebonechanws Per 
haps you do not think that a positiv e cord W asser 
maon reaction is of any v alue It should at least 

E ut you on guard and usually within 4 months or 
ss the blood Wassermann inlJ be positive and 
you can institute treatment All babies bom alive 
of Wassermann positive women should be to 
tensivcly observed and examined, with frequent 
blood Wassermann tests, for at least i year 
The fact that roentgenograms of the long bones 
arc of great value in diagnosing congenital syphi 
hs IS strengthened by the following figures 
roentgenograms of the long bones were made on 
56 of the 66 babies in whom the organisnis 01 
syphilis were found and 94 per cent showed the 
charactcnsUc lesions of congenital syphilis 
There seems to be no other disease where pre 
ventabiUty is more simple than in coBgenital 
syphilis 
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not only for the industry as a whole, but for 
specific tiipes of operations Through this means 
the relative degree of hazard in various parts of a 
plant can be appreciated, and, if there is an effec- 
tive segregation of occupational groups, a sharp 
distinction can be made between hazardous and 
non-hazardous occupations. jNIoreover, the effect 
of changes in operating procedure can be rec- 
ognized However, the symptomatic and physical 
signs of dangerous lead absorption, by their very 
nature, are evident in large part after the fact, 
rather than before it Therefore if the occupa- 
tional lead exposure is of such magnitude as to be 
capable of producing the more serious manifesta- 
tions of plumbism, no amount of medical super- 
\'ision and no quahty of medical skill and judg- 
ment can be or should be expected to prevent the 
occurrence of lead poisoning There are industrial 
physicians who believe thej- can anticipate the 
effects of dangerous lead absorption through the 
recognition of prodromal sjTnptoms or incipient 
phj'sical signs of intoxication Others depend 
primarily upon early microscopic changes in the 
blood, of which an increase in the punctate 
basophilia of the erythrocytes is the most famihar, 
to give warning of impendmg saturnism. The 
usefulness of such measures, when employed with 
skill and with a background of experience, cannot 
be denied, but they have serious defects in principle 
and m practice, the elucidation of which wo^d 
require prolonged discussion and illustration. Suf- 
fice it here to say that they should be employed 
primarily to demonstrate the existence of sigiiif- 
icant lead exposure rather than to provide means 
for avoiding the consequences of dangerous con- 
ditions that are permitted to continue. 

A digression may here be justified to suggest 
that it IS not the responsibility of the industrial 
phj’siaan to find a means for preventing the 
occurrence of intoxication among workmen who 
are known to be dangerously exposed to lead com- 
pounds. Nor is it his proper part to cover up the 
results of careless or unsatisfactory' management 
of a plant and to forestall the worst effects of 
unsafe working conditions through the exercise of 
his skill in recognizing the imminence of disability 
just before it becomes awkwardly apparent It is 
rather his function to understand the potential 
hazards of an occupation, to study and to inter- 
pret the_ consequences of exposure to such haz- 
ards, to inform the management, and to serve the 
employees in so far as they suffer from occupa- 
tional conditions Satisfactory' exercise of this 
function requires familianty with plant processes 
and operations as well as knowledge of the status 
of the health of employ'ees. Thus periodic plant 


inspections as well as periodic physical examma- 
tions are required, and careful clinical investiga- 
tion of all types of illness is necessary'. The 
periodic examinations should be thorough and 
detailed in their search for symptoms and signs of 
incipient intoxication, and should be augmented 
by suitable hematological studies, the extent and 
frequency' of which should be determined by the 
severity of the exposure. Under favorable condi- 
tions of plant operation this type of superv'ision, 
among other benefits, will provide a necessary' 
check upon the adequacy of the means employ'ed 
to maintain the exposure within the limits of 
safety. 

2. Detenninaiion of the had content of the air in 
working spaces. For a variety' of reasons which 
need not be discussed here, the control of respira- 
tory exposure to particulate lead compounds is the 
most necessary' single requirement for the preven- 
tion of occupational plumbism. It is of the 
greatest importance, therefore, that satisfactory 
methods be available for the determination of the 
lead content of the atmosphere of work-rooms, 
and that there should be acceptable standards by' 
which to gauge the hazard in terms of such de- 
terminations In a very practical sense, both 
methods and the means for their interpretation 
have been provided. Concerning the methods, 
little need be said, in view of the detailed descrip- 
tions of standard procedures which are available 
(i, 2). It must be recognized, however, that these 
methods have their technical and practical limi- 
tations and that they must be carried out intelli- 
gently and precisely if they are to y'ield useful 
information Rough estimations of the lead con- 
tent of the air at iU-chosen points in a plant and at 
inopportune times can yield only' misleading in- 
formation. As to the significance of the results, 
Legge and Goadby in 1912 concluded from their 
studies that if the air breathed "contains less than 
5 milligrams per 10 cubic meters of air, cases of 
encephalopathy' and paralysis would never, and 
cases of colic very' rarely, occur.” More recent 
workers have set the threshold value of to.Udty 
at a somewhat lower level (3, 9, ii, 13) and there 
is abundant direct and indirect evidence for the 
belief that the inhalation of from i 5 to 2 milli- 
grams of lead per day' is hazardous and wUl cause 
lead poisoning in a considerable proportion of 
individuals. Obviously, therefore, the lead con- 
tent of the air breathed by workmen should be 
kept below this level. Atmospheric conditions in 
plants should be checked from time to time, and 
the effect of changes in equipment or in plant 
operation should be subjected to critical exami- 
nation. 



RECOGNITION AND PREVENTION OF LEAD POISONiLG 


ROBERTA KEHOE,MD,Gnc.nnst. Ohio 

I T has bng been known that many substances exposure— can be mamtamed wjthin safe hmiu by 
omy have a harmless— perhaps beneficial — properly designed and carefully operated gene al 
effect upon the ammal organism when ab and local ventilating devices, augmented as re 
sorbed into the bodyin small quantities and quired by inteUigently chosen respiraCore fora 
an Jnjunous or lethal effect svhen absorbed in vanetj of reasons, the Utter are less desirable and 
larger quantities Uith the recognition of the less Apendabje than other ventilating equipm ct, 
practically ubiquitous occurrence of lead lo the and their effective use demands detailed care and 
soil, in food materials, la beierages, tit anita-tf attention on the part of empfojee and manage 
tissues, and m the tissues and excreta of humao nv*nt aiike, but there are s tuaUors vh, h can 
beings, It has become apparent that lead belongs hardly be dealt with otherwise Cutaneous ab 
in this group of substances The character and sorption which is of insignificant proportions m 
magmtude of normal lead metabolism have been all lead trades except those wfiith involve possible 
described elsewhere (4, 5, 6, 7, S, ri), and there IS contact with certain h'ghly fat soluble organic 
no need to discuss them in detail, here but the compounds such as tetraethyl lead, can aI»o be 
practical importance of the facts in relation to the avoided through the use of impervious covenegs 
recognition of dangerous lead exposure and to the for the skin In short dangerous lead exposure 
diagnosis of lead intoxication must be emphasized can be eliminated providedit i» recognued as such 
again and again, until it is fully appreciated and provided there 15 an adequately directed and 
This is not to imply that the behavior of lead sustained effort to do $0 
compounds in the animal organism is fully under Th'*te are, of course, mhirenUy dangerous oc 
stood, nor that the bne of demarcation between cupations in trades in which lead compounds and 
safe and dangerous lead absorption is as sharpiv other poisonous materials are handled Acvidenls 
defined as might be de.ired Vevertbe!e&>, u ts ard unforeseen operating difficulties inevitably 
safe to say that the knowledge non available, if produce serious hazards from tune to time The<e 
applied in controlling lead exposure m industry, can be reduced to a minimum only through the 
would reduce occupational lead poisoning almost exercise of skill and foresight, and they aiav be 
to the vanishing point Moreover diagnostic regarded with some degree of philosophic com 
procedure can now be placed so securely upon a placcncy as the natural con>cquefice of the activ 
physiologicalfoundation that many of tbe reasons ities of a highly inventive and industnaiiznl 
for ptevwus errors in judgment have h«*ft population Although the frequency and the 
eliminated seriousness of such occurrences are likely to bear a 

TTie prevention of lead poisoning m udusiry fairly direct relationslup to the degree of com 
depends primarily upon the recognition of danger plactncy with which they are accepted they a« 
ous lead exposure There are few types of occu not of primary importance in the lead trade* in 
pationaJ lead exposure that offer jusunBOuntaWe such trades the factor oJ safety over any consiaet 
or even difficult obstacles to modern hygienic and able period of time depends upon the ^giutud'* 
engineering safeguards The ii^esUon of lead 00 of the lead exposure associated with the 
the part of indu«tnal workers can be, and has normal operating conditions in the plant ine 
been prevented in the main b> adequately real problem inerrfore, consists vv krowvng 
equipped and supem'ed washroom, locker room magnitude and the hygienic significance ol tni* 
and lunchroom facilities Successful appbcauon basic or ordinary exposure 
of these safeguards requires careful supervision. Three general methods ate available tor 
for they can no more be left to chance or to reci^itJon of hazardous lead exposure ^0 one 
individual performance than can any other plant of these methods is wholly adequate tor h p 
□rocedure that calls for precision Inhalation of pose but each has a practical and usciui piic 
fumesand dust— a much more significant type of a sua^ul scheme of plant control 

Pfwenteti id the xrapDiiuo on lodustriii Vedioiie anl nlam. or an industry will serve to establisn ine 
“■ »e»fic=.nM ol Ibe .Tpos»-e to kid co«po»nd. 
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3 Meastiremeni of ihe lead excrefion of exposed 
uorkmen Studies of tte iead ctcrelion of wori 
men mth vanoiis t>-pes and degrees of lead ct 
posure ba\e shown a definite correlation between 
the rate of lead excretion and the seventy of lead 
exposure (9 ii) The alimentary lead output of 
persons exposed to particulate atmosphenc Wd 
consists largely of that which has fc«en entrapped 
m the upper respiratory passages, swallowed, and 
passed through the alimentarv tract usabsor^d 
Thus the analysis of suitable fecal samples ob 
tamed from vrorkmen who represent the \anous 
occupations of a plant will give a cros> sectional 
picture of the exposure assoaated with tbeir work 
for the day or s days immediately preceding that 
on which the samples were obtained The lead 
content of adequate samples of the unne of these 
workmen mil show the general magnitude of their 
lead absorption over a considerable period of 
time The combination of these data vnll portray 
the lead hazards 0/ a plant 10 terms of Che phys- 
iological re ponse of the persons who ha\e been 
exposed to these hazards 
From the viewpoint of the physician, the ad 
vantages of this type of infornation are obviojs 
Tiie presence of lead m the environment of a 
worker in atmosphere or othenvise, may or may 
not be important, but the presence of abnormal 
quantities of lead in the body of a workman is 
always important and must be explain^ It 
matters little whether the parucles of lead com 
pounds suspended in the atmosphere of a plant 
are large or small, soluble or insoluble that tbe 
atmosphenc lead content is said to be within safe 
lumts or that respirators are beheved to be used 
correctly and faithfulh or that other hvgienit 
regulations are beheteej to be observed adequate 
iy, if the men are found to be absorbing sigrahrant 
quantities of lead in the cout-e of day sor v eeks or 
months of work On the other hand if their lead 
excretion remains within safe levels, groups of men 
whose occupational exposure is potentially dan 
gerous may be known to be working m actual 
security Moreover the same analytical faalsties 
that {uraiih tafonnation as lo occtjpsuona} lead 
exposure mil aid effectively in the prompt ^luUon 
of diagnostic problems An analysis 0/ a sample 
of blood and a sample of urine may disclose the 
occurrence of a wholly unexpected episode of lead 
intoxication, or it may rule out lead abswptJCTi 
and thus lead to the recogniuon and proper 
treatment of some other disorder (jo> 

It mav appear that a study of the rate of lead 
excretion of representauve workmen m a hud 
trade is an impractical rreans of plant control, and 
that this type of work should be devoted, pn 


manly, to the accumulation of saeatific inform 
tion Actuaffy, some expenence with the djfficul 
ties encountered in induatnal practice has con 
MHCcd me to the contrary It is especially difficult 
to interpret minor and incipient dilmenis and to 
handle them and plant problem* that arise from 
them, with such assurance and sound judjiaent as 
will promote and merit the confidence ard co- 
tqieration of both workmen and management 
Etrofa in judgment are inevitah'e unless one has 
the best avadab’e means for testing his conclu 
<ions and such errors may be costly far beyond 
thar immediate and tangible conseq-ences ‘More 
over, It i» not easy to demonstrate the need for 
preventive measure*, which may add appreciably 
to the manufacturing costs of an industry mih mt 
evidence which is comparab'c, la its appliabihty 
and its precision, to that habitually required by 
techn calroenand industrial executivesmjisUtia 
Hon of majorcxpenditures Such evidence can best 
beprovidodbyaataonthcextentoftheJeadabsorp- 
twn and excretion of exposed workmen This is 
not to imply that measurements of the lead eoa 
tent of the air of workrooms are not useful, but 
rather that they are less useful, especially to the 
phvsician, than information denved from tis 
actual study of the plant population 
It (s not the purpose of ibeforesoing paragraphs 
to present a comprehensive and detailed program 
for hygienic control in industries in wh ch lead 
exposure occurs Neither are they d-signed to 
urge the adoption of any one measure for the 
recogmuon of significant lead exposure Theven 
ousness of the problem of occupaUooal lead poi 
sonmq m present day industnal activities, and tbe 
difficulties a -ociat^ with the maintenance of 
safely m potentially haardous occupations, do 
not warrant anv undue enthusiasm or professional 
predilection for any one method Industry needs 
mteUigent and skillful medical vupervision the 
most satisfactory methods for the recognition of 
dangerous lead exposure and the most effec’ive 
tectwicai devices for the maintenance of such ex 
posure within safe hiaits In hoit it will require 
the combined application of the best avaiLble 
clinical, toxicologic, and engmeenng faci'ities to 
provide an adequate solution of this hygienic 
problem 
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and sut\rre are indicated in such vrounds It may 
be necessarj' to include the rib above and the rib 
below the wound in the sutures in order to main- 
tain approximation. Hemorrhage from the inter- 
costal and mammary vessels may require exposure 
and ligation, and it may be necessarj" to encircle 
the rib with the suture, both (hstal and proximal 
to the wound, to control bleeding. 

Lacerated and contused wounds of the lung 
and gunshot wounds that involve the periphery 
of the lung do not require special treatment ex- 
cept the treatment of hemothorax, pneumothorax, 
and traumatic empyema, which will be discussed 
later. 

Stab wounds, if sucking in character, are closed 
by suturing the injured lung to the parietal pleura 
following the method of Stenbuck and Connors 
If near the margin of the sternum and if the pleu- 
ral space fills rapidly with blood, the wound is 
explored and the blood vessels are ligated and 
the suggestions of Stenbuck and Connors are 
carried out 

Pneumothorax may be of all degrees from a 
shght amount of air which is absorbed rapidly, 
to a tension piieumothorax resulting from a valve- 
like wound sufficient to displace the mediastinum 
and gravely embarrass respiration. The most 
dangerous tjqie is that resulting from rupture of 
the lung without any demonstrable injury of the 
rib cage 

Tension pneumothorax must always be sus- 
pected if cyanosis occurs early and may be diag- 
nosed by bedside roentgenographs. Such pa- 
tients often have multiple injuries, and a frac- 
tured skuU or a distended, tense abdomen may 
claim the surgeon’s attention. If the percussion 
note causes even the slightest suspicion of pneu- 
mothorax, a needle should be inserted First rule 
out diaphragmatic hernia by roentgenograph , then 
if air is encountered under tension, leave the 
needle in place with a rubber tube leading over 
the side of the bed with the end of the tube placed 
under water, 2 or 3 feet below the level of the 
chest Occasionally pneumothorax is bilateral. 
Dyspnea and cyanosis always call for acUon, and 
a roentgenograph of the chest. 

Hemothorax follows all injuries to the thorax 
in some degree If the bleeding is from the chest 
wall, the intercostal vessels, the internal mam- 
mary, or the azygos veins have been injured 
Hemorrhage is the most common cause of death 
durmg the first 24 hours If the wound is near 
the sternum or in the region of the posterior angle 
of the nbs, inspection of the wound and ligation 
of the vessels may be necessary If shock is ex- 
treme and any operative procedure is contra- 


indicated, a small proctoscope may be inserted 
through the wound and a gauze pack inserted, and 
pulled tightly against the internal surface of the 
chest waU. to control the hemorrhage If the 
bleeding is from a lung, the compression produced 
by hemothorax and pneumothorax usually is suf- 
ficient to control hemorrhage, particularly if 
the bleeding is from the peripherj’ of the lung. If 
large hilar vessels or mediastinal vessels are in- 
jured, death occurs early. 

The blood removed from the pleural space, un- 
less macroscopically contaminated, may be fil- 
tered and an autotransfusion performed. The 
blood in the pleural space tends to become de- 
fibrinated by the churning of the lung and does 
not clot readily. 

There is some difference of opinion as to the cor- 
rect time to remove blood from the pleural space. 
Undoubtedly the best plan for those not familiar 
with chest surgery is not to aspirate the blood un- 
less it is disturbing respiration to the point where 
relief is required. The blood may be safely aspi- 
rated 3 to 5 daj's following the accident- Cul- 
tures should be made and if infection is present 
then one of 3 courses may be followed: 

1. Thoracotomy and remoxal of all clots from 
the pleural space, flushing with Dakin’s solution 
or some other mild antiseptic solution, and closure 
of the wound without dr^age, to be followed by 
frequent aspirations. 

2. Closed tube drainage and tidal irrigations 

3. Daily aspiration and, as soon as frank em- 
pyema develops, resection of a nb and institu- 
tion of closed tube drainage. The first procedure, 
if done promptly and thoroughly, undoubtedly 
prevents many contaminated collections of blood 
from becoming empyema 

Diaphragmatic hernia may be operated upon 
much earlier than is the practice in most clinics. 
As soon as the patient has become adjusted to the 
changed condition, when the shock has subsided 
and the body fluids have been replaced, the hernia 
may be repaired If organization of adhesions 
and atrophy of the flaps of the diaphragm have 
taken place, the procedure is much more difficult 
for the surgeon and far more tr3dng for the pa- 
tient. Cms^g of the phrenic nen-e on the side of 
the hernia is a valuable pre-operative procedure. 

Traumatic subcutaneous emphysema usually^ 
does not require treatment other than the occa- 
sional release of tension as near to the injured rib 
as possible, or the passage of a moderate size 
needle into the chest and the release of air from 
the pleural space. Very occasionally it may be 
necessary to suture a rent in a lung or remove 
a fragment of the rib from the lung. 
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INJURIEt, OF THE CHEST AND ABDOMEN 

EDMUJ^D BUTLER M D , F A C S , San Franctsco Csli/brnia 

RELATIVELY high percentage of the with the shock, the outcome usually is favorable 
fatal accidenta occurring in industry A certain degree of shock is desirable WTiile the 
— trans^rtation results from inju shock is present the hemorrhage from theia;ured 
soft pacts often subsides and remains controlled 


. nes of the chest and of the abdomen, 
and their various complications The immediate 
result of an injury of the chest may so embarrass 
the vital functions of respiration and arcuhtion 
that death may occur within a few minutes and 
many accidents result m such ettensive injuries 
that death results regardless of treatment Judg 
mg from the records of autopsies some of our 
traumatic surgeons are of the opinion that about 
10 per cent of the deaths which resulted from 
chest injunes might have been prevented 
Our automobile manufacturers spend large 
sums in the investigation of accidents and in the 
means of preventing them The present automo- 
bile steering wheel is so designed that it crumbles ,, , -._r - 

into small pieces or bends when struck forcibly Trendelenburg position are indicated as a safe 
by the body of the driver The old wooden steer routine of treatment 
iBg ivheels and wooden spidera were a constant 
menace, and caused many puncture wounds of 
the chest and abdomen Similarlj the develop- 
ment of shatter proof gUss and other new fea 
Cures of modern auromobdes hate been designed 
with safety as the objective 
The more common injunea and their complica 
turns are (r) fractures of the bones of the thoracic 
cage (2) contused and lacerated wounds of the 
lungs (3) contused and lacerated wounds of the 
chest wall gunshot wounds and stab wounds 
of the chest (5) pneumothoruT (6) bemothoraa 


unless (00 active therapy is instituted Intra 
venous adnumstration of fluids and therapeupc 
agents which raise the blood pressure are contra 
indicated Primary shock undoubtedly is one of 
the veiy best friends of the surgeon and the in 
jured individual This is not true of the long 
continued pnmary shock or of the prolonged 
secondary shocL Shock is the attempt on the 
part of the organism to control hemorrhage and 
were it not for this phenomenon, cvsingviination 
would result from an injury of a small artery or a 
slight laceration of the lung, of the liver, spleen 
Of kidaej Normal saline sohUon administered 
intramuscularly, heat, relief from pain and the 


C7) diaphragmatic hernia ( 8 ) traumatic subcu 
taneous emphysema, (9) tiaumatic empyema 
(10) pulmonary abscess 
The less common injuries and their complica 
tions are (i) cardiac contusion and laceration 
(2) hetnopencardiura (r) trauinalic chyk>thora\ 
(4) gangrenous pneumonitis 

Undoubtedly pleural refler and air embolism 
result from injuries of the chest but those condi 
tions will not be discussed in this paper 


In cannshrlractures of the hoses of the t’'om 
there are 3 condi lions which require special atten 
tiOQ 

1 Depressed nb», especially if the fragments 
are driven into the lung The depressed pwUc® 
of the chest must be ele ated, and usually that 
13 sufficient to release the lung Under local sues 
tbesia or often without any anesthesia the ribs 
may be gra>ped with towel dips and palled into 
position and maintained there if need be by 
attacbvng towel clips to a weight hung over the 
side of the bed 

7 The sternum may be f actup'd free from all 
of the nbs and on inspiration be depressed thus 
interfering with both respiration and cardiac ac 
tion The sternum may be grasped with tonel 
chps, or a screw way be ins'Tted into the central 
portion and the sternum be held m position man 
ually or by a weight attach'd to a frame over 
the bed or to a tn'tal or wooden cradle placed 
over the cheat 

A section of the rib cage may be fractured 


The two symptoms of greatest importance are anlenorty and fractured po tenocly and 
dvapnea and cyanosis Shock of an alarming tcrmediate portion of the c^st wall bw 
character occurs following most injuries of the depressed during inspiration Thisconai 

iTnlps^dvsnnea or cvanosisdevcloDS alone owres traction in the same manner as previ y 


chest Unless dyspnea or cyanosis develops along quires traction ii 

iram tlie DiOirtnieDt of Public Health Sin Fnaojt* and dc^lbcd c .l. ,^,7) ,1 e,ieV 

DfMrtnient of bur»eiy SaotofU Univetsily Vied tal bcbool LaCCiatcd WOunds of the thoraClC Wall, H SUCK 

Ptevned la tfee Symo^ium an lajuscnti iMiaoe muJ u,»uicfiaracter, must be closed by slrappBg v iW 

over mo..! towel. Early debr.de»e». 
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cent of these patients. When the shock is severe, 
an e-stremely painful injury, severe^ crushing inju- 
ries, and hemorrhage are responsible. Shock is 
very shght and often is absent in the solitary rup- 
tures of the intestine or of the urinary bladder. 

2. Vomiting is frequently not preseiit and sel- 
dom contams blood Vomiting often is delayed 
until septic peritonitis has developed 

3. The pulse is quickened; when e.vtremely fast 
it indicates hemorrhage The rapidly rising pulse 
rate and the falling blood pressure indicate active 
hemorrhage 

4 Temperature is normal or often subnormal 
immediate^ after an accident 

5. Respirator}' movements of the abdomen 
may not be restricted, and the thoracic tj'pe of 
respiration often is delayed until contamination 
IS general or until septic peritonitis has ensued. 
In ruptures of the stomach and upper intestine, 
the contents are verj' irritating, and a scaphoid, 
rigid abdomen and thoracic tipe of respiration 
are found immediately on e.vamination The con- 
tents of the colon are much less irritating and the 
spread is relatively slow. Distention is not pres- 
ent until late when peritonitis has caused paralytic 
ileus. Peristalsis may not be changed at first, but 
usually is restricted 

6 Rigidity may be absent, particularly is this 
true in mjuries of the lower bowel and ruptures of 
the bladder. Peritonitis confined to the true pel- 
ms usually is associated with very' shght abdomi- 
nal rigidity because of no parietal peritoneal 
involvement. The contents of the lower bowel are 
less irritating than those of the stomach and du- 
odenum. 

7 Local tenderness is not remarkable earlier 
and often is demonstrable only by rectal examina- 
tion and by percussion. 

8 Localized dullness, when present, indicates 
a confined hemorrhage in the mesentery, in the 
omentum, or in the retroperitoneal area Free 
blood in the peritoneal space seldom is demon- 
strable even when a considerable quantity is 
present A feeling of soft resistance by rectum 
will be given by a collection of blood in the pelvis 

_ 9. The absence of liver dullness is not a reliable 
sign for pneumoperitoneum, but a tj'mpanitic 
area above the liver in the midaxillary fine and 
below lung resonance is indicative of pneumoperi- 
toneum 

10. Rectal examination must never be ormtted, 
early peritoneal tenderness may be elicited only' 
by rectum In retroperitoneal ruptures of air- 
containing viscera, emphysema of the pelmc cellu- 
lar tissues may be palpated. In one patient a 
retroperitoneal rupture of the duodenum produced 


pelvic emphysema, easily palpated by rectum, 
when the patient was &st e.xamined 17 hours 
after the accident. 

11. Pain is the most important sy'mptom and 
is present in some degree in aU conscious patients. 
Constant, although perhaps very' mild at first, 
it tends to increase gradually'. Such pain some- 
times is referred to the back and to the supra- 
clamcular triangles when the peritoneum of the 
diaphragm is irritated Following retroperitoneal 
rupture of the duodenum, there is pain in the 
back and in the testicles "With rupture of the 
bladder there is pain across the lower abdomen 
which seldom is severe and often is mistaken for 
the pain that is believed to result from contusion 
of the abdominal wall. 

12. Frequent, complete blood examinations 
must be made. Slow, continuous bleeding soon 
shows a reduction in the red blood cell count 
and in the hemoglobin Such changes often show 
in as short time as i or 2 hours Bleeding in any' 
space or in any tissue causes leucocytosis, often 
as much as 30,000 to 60,000 white blood cells In 
shock, the peripheral concentration of blood gives 
a high red blood cell count and a high hemoglobin 
index. 

13. Roentgenographs of the abdomen are 
indispensable Ruptures of the diaphragm, blot- 
ting out of kidney' shadow by hemorrhage, pneu- 
moperitoneum, and emphysema of the posterior 
abdominal wall are conditions which may be re- 
vealed. It is well to have one film with the patient 
sitting up or at least turned on the side. Neo- 
iopex injected intravenously may help locate the 
injury in the kidney', along the ureter, or in the 
bladder, and may indicate the extent of the injury'. 
Also it may demonstrate which kidney should be 
colored when contusions are bilateral and either 
kidney' may have been injured. 

Diagnosis is always difficult in the patient who 
is most helped by intervention. Frequent exami- 
nation and rechecking of the findings and of the 
laboratory' work are essential if the best results 
are to be obtained. Continuous abdominal pain 
and increasing tenderness must not be relieved by 
sedatives without a full realization of the condi- 
tions which may be causing the distress. 

The prognosis in all abdominal injuries is grave 
PpUand reported 56 cases of which 17-85 per cent 
died within the first 5 hours, 32.14 per cent died 
within 5 to 25 hours, 33 94 per cent died within 24 
to 48 hours, 16 07 per cent died within 3 to 16 
day's This latter group of 16 07 per cent con- 
tains the patients in whom we are most interested. 
Surgical inten-ention, early, in these patients 
may be rewarded by' many recoveries In this 
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Pulmonary abscesses (oWowng stab or gundiot 
wounds are drained ea*i'y if the treatment as out 
lined by Stenbuck and Connors has b«B uisu 
tuted Following their procedure general empy 
ema js much less Iitelv to occur 
Cardiac lacerations necessarily reijmte early 
treatment Most cardiac lacerations produce 
death before the patient arrises at the hospital, 
but in patients where the injuring instrument has 
also torn the pencardiuni so that the blood escap 
ing from the heart freely leaves the pencaidium 
and enters the pleural space recovery may follow 
exploration and suture Mattress sutures of -fine 
Pagenstechet material are most useful, as Pagen 
stechcr material is handled and lied easily Even 
though sutunng is successful a high percentage 
of heart w ounds terminate in death from infection 
Hemopencardmin usually is not seen saffi 
ciently early to be relieved Roentgenograms give 
us our best and earliest endence Occasionally 
n hen there is gradual ooeiRg from the diest watf 
or from a small v essel on the surface of the heart 
ftopiration vwU benefit and exploration and bento* 
stasis may be indicated to control thehetnonhage 
la traumatic chyiothorax, aspiration usually is 
all that IS indicated 

Gangrenous pneumonitis usually ts fatal, but if 
only a small portion of the lung is involved dram 
age and removal of the separating slough may 
bring about recovery 

The diagnosis in all of the condition* men 
twned 13 dapeadent upon careful etomioalson, 
and the proper evaluation of the findings Most 
of these patients have other in/unes, of bead ab- 
domen, or exWerovtvts It is almost iovpos<tble to 
be certain of any physical finding* TTic recent 
refinements iiv the portable roentgen units have 
been most valuable to the traumatic surgeon Ea 
cellent films may be made at the bedside and 
many of the condiPona that were merely suspected 
are now diagnosed early A drop in the mortality 
rate is certain to be the result 
Tetanus antitoxin and a full therapeutic do e 
of poiyv alent anaerobic serum should be givCTi in 
all lacerations of the chest and lung 

UJJURIES or ABDOIUNAL VISCERA 
The remarkable fact of the absence of all 
symptoms indicating a mortal injury for upw ard 
ol ! hours ' was the observation of PoUaod «j 
185S This observauon is still tiiaely and to be 
borne in imnd when canng for the present ^ay 
iriduslnal accident and the auto accident injury 
^\c should always remember that the 2 hours 
may be lengthened to 6 or S hours under cor* 
tions of sh<^ and alcoholism 


Surgical intervention often is delayed berause 
of the foUowing factors 

1 The injury does not seem serious £0 the pa 
bent and the medical advisor is not called until 
hours or even dav s foUowvag the accident 

2 The frequent absence of visible evidence of 
injury of the anterior abdominal nail leads the 
patient and the doctor to disregard the eady 
miJd symptoms of perforation of a hollow viscus 

3 The symptoms at the 6i*t evatniisation are 
not remarkable, and frequent ohserv-ajons and 
evammaUons are not made 

4 Sho'*k and alcoholism interfere with the 
usual reactions to serious injury on the part of 
an lodtvridual 

Battle, in the Lancet of igig, made this perti 
nent statement ‘It requires firmness to induce 
the patient to submit to an operation befor* 
pentonvtvs has made the n«d for operation obvn 
ous to the patient’s friends ' Vance stated, 
‘/njury to the ftoUow vii^cera ts often solifary, 
and complications develop insidiously Death is 
from pentoni' s ralber than from betnorrbafe ” 

The frequency of the injury of wtra abdominal 
Viscera during the pre automobile' period given 
by Makins in 18^ was kidney, percent, 
intestine, 23 5+ per cent, bladder, 5+ per 
mcrenlery, 3+ per cent 

PoUasd locates the injunes of the intestuial 
tract in 123 cases duodenum, 6 cases, jejunuis, 
44 ileutn, 38, mesentery 31 and colon, 4 Eifty 
*igbl per cent of the injuries were in the first 3 
feet of tie jejunum and the terminal 3 feet of the 
ileum Bacon and Le Count reviewed 384 3uto{> 
sies all automobile acadent injunes, and found 
the liver involved in over 50 per cent 

The vnscera may be injured in the following 


manner , _ , 

t Crushing of the viscus between the oafoo 
ing instrument and the bodies of the spine or other 
parts of the skeleton 

2 A tangential forcemoving the bowel beyonu 

its limits of mobility may result m tears of the 
mesentery and tears in the intestine near the 
fixed portion , 

3 Compression of fluid or gases in a single 
loopof tniestine or in the bladder, which foreestn* 
waft to give way at the point of least resistance 

4 Fragments of the pelvic bones may luptute 
the bladder or the rectum 

5 Compres ed air or water under pressure 
enlenag the anus may produce rupture of the rec 
tum of the tolon or of the stomach 

Sjmp/ams In the presence of abdominal inju 
rtes the following svmptoms are mentioned 

I Some degree of shock is present m 8a per 
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eat, and exploration sbould be performed if these 
symptoms persist. 

Surgical inten-ention in man}' of these patients 
cannot be considered The injuries are extensive 
and multiple and the shock is extreme Iilany 
come out of the shock under proper treatment and 
become fair operative risks The high mortality 
must not close our eyes to the few who recover 
following surgical inten-ention Builly reported 
the first operation for rupture of the intestine in 
1S83 The first successful operation was reported 
by hloty in 1889 

In exploration of the abdomen, complete re- 
laxation on the part of the patient and an ample 
incision are essential. If free, uncontaminated 
blood is encountered it may be dipped out with a 
small ladle or aspirated, citrated, and run back 
into the patient’s vein Auto transfusion is a very- 
valuable procedure. The small intestine is to be 
inspected carefully' in a sy-stematic way begmning 
at the duodenojejunal angle and proceeding to the 
deocecal valve. It is very easy to overlook small 
perforations, so it is alway-s well to instruct nurses 
as well as the assistants to watch closely. The 
stomach and colon are to be examined. Ruptures 
of the stomach are usually in the anterior wall 
and are easily found Rupture of the duodenum 
is infrequent but swelling, bile discoloration, and 
emphysema in the region of the duodenum indi- 
cate a retroperitoneal rupture The duodenum is 
easily mobilized by cutting the pentoneum to the 
right of the descending portion and rolling the 
duodenum to the left. U a retroperitoneal tear 
IS present it is easily found and sutured 

An unusual rupture of a hollow -viscus following 
crushing injury of the abdomen is a tear m the 
anterior wall of the rectum The crushing may- 
have been in the upper abdomen and the tear k 


result of explosive forces produced by the com- 
pression of the gases in the lower colon Such a 
condition was found in 2 patients, in i it was 
found during autopsy, and in the other it accom- 
panied a rupture of the small bowel. Both latter 
injuries were repaired and this patient recovered. 

The method of closure of any rupture of the 
intestine is not so important as long as the bowel 
is not constricted and there is not great tension on 
the sutures, hlost openings in the small bowel 
are closed transversely. A double row of plain 
No o catgut sutures are used in the bowel and the 
stomach, and three rows in the bladder If there 
are many' holes in a single loop, resection is sim- 
pler, and lateral anastomosis is always preferred. 

Suprapubic drainage is always instituted in 
rupture of the bladder. If the extraperitoneal 
tears are small, free suprapubic drainage will pre- 
vent extravasation, and suture is not necessary-. 

The peritoneal space is never drained. It is 
almost impossible to establish peritonitis experi- 
mentally in animals unless some foreign material 
is left in — and a drain is foreign material. Multiple 
drains do not prevent general peritonitis but tend 
to provoke localized peritonitis and many' adhe- 
sions WTien the colon is ruptured retroperito- 
neally, a drain is alway-s inserted into the retro- 
peritoneal cellular tissues 

It is obligatory' that aU patients who have been 
through a serious accident be looked upon as 
seriously injured. The diagnosis may' be made if 
ne use aU the diagnostic aids at our disposal and 
do not fall into the habit of pronouncing finally 
following one exammation, and that e.xamination 
made shortly after the accident, hlore and more 
are we becoming dependent upon the x-ray de- 
partment for help in the early diagnosis of injuries 
resulting from trauma 
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group are included the small perforations the 
mesenteric tears because of which the intestine 
later raa> slough, the contusion of the bowel 
which later produces slough, the ruptured onnarj 
bladder, and the ruptured spleen and Sidney 

Curtis in 1887 remarked, “Recovery after a 
rupluie of the intestine is a surgical cuno'itv ” 
The same jear Curtis conducted 44 experiments 
in which the abdomens of anesthetiaed degs were 
contused with the following results 15 lacerations 
of the mesentery severe enough to deprive the m 
testme of Its blood supply, 16 contusions irf the 
bowel without perforation but likely to slough 
later, 8 ruptures of the bowel, 2 of whidi were 
multiple The danger from mesenteric tears is not 
generally appreciated Such patients areobserved 
until the bowel sloughs and peritonitis develops 
before intervention is considered Disturbances 
in the blood supply from the mesenteric tears, not 
extensive enough to cause sloughing may produce 
lymph sta«J5 and round cell inftitraiion of the 
bowel, fol!o"tdb/fibto«is Suchfihrosis produc 
ing partial or complete obstruction, possibly ex 
plains some of the conditions diagnosed as aca 
Itumg ententis 

Rupture of the liver, of the spleen and of tbe 
kidney always must be suspected following an 
injury where great traumatiring force has been 
expended An injury of the kidney may be slight 
such as subcortical tears or contusions produang 
a few ted blood cells in the unne Tbe increase of 
pain in the flank and the persistence of bloody 
urine should suggest that a laceration of the kid 
ney may be present Penrenal hemorrhage usu 
ally displaces the ascending or descending colon 
toward the midline If the bleeding continues 
and tbe patient shows evidence of Wood loss 
exploration of the kidney is imperative When it 
js difficult to rule out intra abdominal injury 
exploration through a transverse musion begin 
ning at the edge of the rectus muscle and extend 
mg into the flank, is the incision of choice It is 
very easy to remove a kidney through this type 
of incision the kidney is retracted toward ibe 
abdominal aorta, tending to relax the pedicle 
rather than away from U as in the nepbrectcan, 
through a posterior incision Following the re 
nvov at of one kidney I hav e been rather reluctant 
to give a transfusion because anuria has occurred 
twice following such transfusions 

Rupture of the urinary bladder happens much 
more frequently than is generally believed Rup- 
ture mav cause few symptoms and in the presence 
of multiple injuries of the soft tissue or injury of 
bone issoeastfj overlooked It is an order m the 
San Francisco Lmergetiey Hospital Service that 


every deeply alcohohe or shocked patient who 
comes into the hospital shall be cathetenred as 
soon as possible less than 5 per cent of the rup- 
tures of the bladder are caused by fractures of the 
pehis and 40 per cent result from automobile 
accidents The remaindernre produced by cni*h 
ing injuries and falls 

it is not unusual to inject joo cubic centimeters 
0/ saline solution into a bladder which has beeo 
ruptured and remove 700 cubic centimeters 01 
mote of fluid In such patients the catheier 
slicks through the rupture m the bladder and 
siphons out urine and saline which are free in 
the pelvis Several patients have voided bloodv 
unne when roentgenographs showed that unne 
was free m the peritoneal space The test that 
should be used m all of these patientsis this if tit 
unne contains blood or no urine is removed by 
catheter, inject 500 cubic centimeters of 5 per 
cent sodium iodide solution, and make a roent 
genograph This will show jf thesplotionisccc 
imed m the bladder Air may be found under tbe 
diaphragm if there is an intrapentoneal rupture 
of the bladder and air has been injected into tie 
bladder Five to 8 hours after injury the bowel, 
omentum or the edges of the wound may adhere 
closing the bladder temporanlv, and thus the 
sodium iodide may be tonflsed to tbe bladder 

The treatment of rupture of the liver if tt » 
possible to rule out rupture of tbe kidney ard 0! 
the spleen, is expectant Bleeding froin lir|e 
lacerations of the liver may cease if the patient 
IS aJIowed to remain in a state of low blood pres- 
sure and complete rest Intravenous admimsua 
bon of fluids heart slimuiaais, and agents wh ch 
raise the blood pressure are contra indicated If 
exsanguination is imrament, blood transfusion 
must be performed If crploration is perfonned 
Wecdngftota tbe liver may be controlled by com 
prcv<ing the hepatic aite'y and the portal vein 
in the ga Irohepatic omentum between the index 
finger and tbe thumb with the index finger in the 
foramen of ^^lns{o•w A «prmgy gastro-intestical 
clamp the blades guarded with rubber tubing 
may be used for compression of these vessels 

Lnlcss the «pJeen is comminufed, hemorrhage 
la slow and often 3 or 4 days pass before exsangui 
nation la threatened The leucocyiosis upper 
abdiwunal dutress pain in the supradavjcuUr 
iet,ions and the constant drop m hemogl^n 
should suggest intra abdominal bleeding The 
rhvthnwc ccyjtraciions of the spleen squeeze out 
the clola and thus caus^ recurrent heroomage 

Tears in the me ^ntenc vessels are difficult to 
diagnose but the signa of mtra abdominal nemor 
ifa^e and continual abdominal distress are pres- 
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centralized first aid stations or dispensaries are 
desirable in order to insure adequate treatment 
and records 

'Wiien hospital services are needed by an in- 
dustrial organization it is urged that it draw 
upon existing facilities for such ser\dce wherever 
possible. Yeiy' few sections of the country at the 
present time are so remote as to be inaccessible 
to an approved hospital. Industrialists will find 
that in the long run they can obtain more efficient 
hospital sendee at less cost from organizations 
whose sole purpose is to conduct hospitals than 
they could by establishing their own hospitals 

SCOPE OF THE MEDICAL SERtTCE 

Half-way measures will bring only partial re- 
sults. On the other hand, a too extensive medical 
program may be so burdened with unnecessary 
frills and unappreciated paternalism that the end- 
results will not justify the costs The following 
outline for the scope of an industrial medicM 
sendee has been proved effective and adequate in 
many industrial organizations and its further 
adoption is urged: 

I. Pre-employment physical examinations The 
purpose of pre-emplojunent physical examinations 
is to ascertam the physical status of prospective 
workers in order to facilitate the placing of such 
workers in positions for which they are best or at 
least suitably fitted. These examinations should 
be made of all, regardless of whether they are 
office or shop workers The examinations should 
be made only by qualified medical examiners and 
the records thereof should be filed in the medical 
department under medical supendsion and not in 
the emplo^Tnent department. A few employers 
are stiU using lay attendants for making phi^sical 
examinations of employees. The folly thereof is 
evident. 

The question of doing routine Wassermann or 
Kahn tests on all new employees is now a current 
one Some of the large mdustnal organizations 
are making such tests just as much of a routine 
procedure as is the use of the stethoscope in 
e-xamining the heart Workers, whether new or 
old, who have syphilis are usually permitted to 
work m either selected or their usual positions 
provided they are receiving adequate treatment. 

The prmciple involved in taking an mventorx’' 
of the human machine before emplojunent is 
sound MTien properly done, it is profitable to 
employer and to employee, and withm the next 
S to 10 year period pre-empIo>Tnent physical ex- 
aminations will no doubt become a standard 
practice for all industrial organizations. .After 
reviewmg thousands of physical exammation 


record forms used in industry', the College has 
recently formulated a short series of such record 
forms which promde space for recording the 
essential data that are desired. Samples of these 
record forms may' be obtained by' writing to the 
American College of Surgeons. 

2. Periodic health examinations. The purpose of 
periodic health examinations is to aid in main- 
taining the health of the worker and to further 
assure the compatibility of placement with the 
health of the worker and with the safety' of others 
Obviously' these examinations should be done 
with sufficient thoroughness and frequency to 
permit of accurate diagnosis and early recognition 
of disease if the objective of “health maintenance” 
is to be accomplished 

A number of industrial organizations examine 
annually all of their employees from the plant 
manager down to the watchman at the gate, with 
more frequent examinations given to those who 
are exposed to occupational disease hazards 
Others examine annually all of their employees 
over 45 years of age and every 2 or 3 years those 
under 45 Still others have placed the health 
e.xammations on a purely' voluntary basis Ex- 
perience has shown that this latter practice is not 
as efficient as in those instances in which an 
orderly sy'stem plus voluntary- examinations has 
been proxdded. 

The industrial phy'sician should serve as an un- 
biased but friendly counsellor to the employee, 
referring those who are found to have physical 
defects to their own private or family physidan 
for treatment or follow up. Industrial physicians 
should never soliat private patients from among 
the workers whom they' serve in the plant. To do 
so would not only' be unethical but it -would be- 
tray the employer and destroy the confidence of 
the employ'ee in the medical service. Physidans 
should obtain their patients on merit alone 

The industrial phy-sidan by- serving as a liaison 
between the employee, the employer and the 
private practitioners can create an affiance among 
the interested groups that -will allay' criticism and 
make preventive medidne more effective than 
any other procedure Such an opportunity for 
preventive work should not be impeded. 

j. Prercention and care of all industrial injuries 
and occupational diseases. The physidan in charge 
should determine the presence or absence of occu- 
pational disease hazards in the plant. The serv- 
ices of a chemist or a laboratory worker may be 
required in order to determine the degree of the 
health hazard but the engineering department is 
charged with its control. Every' effort should be 
made by the industrial physidan to co-operate 



THE MODERN CONCEPT OF THE INDUSTRIAL 
MEDICAL PROBLEM 
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T he incJustna! medicaJ problem bas heen 
and always will be fundamen^ll} the 
same, namcij ' the adequate care oi the 
health of the industrial worker ’ Lack 
Of information on the subject, lack <rf interest on 
the part of some employers, and inadequate nork 
men's compensation laivs have been important 
factors in retarding a more widespread realisation 
of what constitutes adequatecareof theiiwJastnal 
worker s health ViTnIe the machine age and the 
more mdespread use of toxic substances or proc 
esses in industry have made the health problem 
more complex, net crthtless the objective of toam 
taming the health of the worker has alwajs been 
the same and the attainment of that objeeme 
should never permit of compromise 


cannot cope with the employee health probfeios 
alone Similarlj the aembers of the medical 
profession are aware of the lad of sulSacnt 
scientific knowledge in regard to the toxicology 
of certain industrial matenals and of the fact that 
further research in tJits field is required Ulth a 
CO curative attitude on the part of the em 
plojer the physician or surgeon, the laboratory 
norker, the engineer and the worker himself the 
problems of occupaPonal disease and health 
maintenance will be no greater than the control 
of the situation with, respect to industrial injury 
in which so much progress has already been made 
OXCASlZATJO't or TUB ilEKCAl S2S.VJCS 

Personnti To secure the most effiaent t^e of 
medical orramtation the mdustnahst should ‘ 


ArrnrtWB rouARo the fRoBiEu 

The defensive type of industrial medicd serv „ 

ice designed mostly to protect the employer and director toeelher can formulate more practical 
the purely curauv* type of serwee which were so pohaes and procedures for ibeir health pre^m 


of all emi^oy a competent medical or surgical 
director The management and the medical 


prevalent in the past are fortunately fading out 
of the picture Activated by costly expenences 
with tndustrial mjunes and occupational diseases 
in the past obligated by compensation laws which 
are gradually including occupauonal diseases, and 
enlightened more recently by publications and 
symposia on occupational diseases which have 
b«n held throughout the countrj' there seems to 
have been a general and more thorough awaken 
ing of emploj ere and of the medical profesaon to 
their responsibilities for the care of the health of 
the industrial worker There still are a few die 
hards, of course who have closed thnr eyes to 
occupational disease hazards in their plants or 
who do not report disabilities resulting therefrom 
simply because their state has not yet recopiued 
occupational disease m their compensation faw 

Many employers, however, have bad a change 
of attitude They are adopting a broader view 
point of the whole subject and are mamf«tin| 
more of a protective interest in the health and 
working conditions of their employ ecs This is as 
It should be Another encouraging situation ss the 
fact that industnalists are now rraliziflg that they 

rrewQt«<l m tie- ^ywpowum on farfustn*! Xf^tww •nJ 
TrsumiUc Suc?«y before IhtClioicil Congress cl ItoAanencsn 
Cclieje of Sorgeotii. Clucsgo Ottober ts-t9 «MI 


than would result from independent acuon 
Cooperative interdepartmental working Kla 
tionships should of course be established but the 
aotbonty and mpcmsibiJity for the selection of 
the £i«t aid and medical personnel and for the 
direction and supemsioo of the medical service 
should be delegated to the medical or surgical 
director Given these responsibilities, the medical 
director should then be expected to exerase his 
prerogatives and to produce results FLXing the 
responsibility for the supervision of tie medical 
service m competent medical bands and at one 
point IS the most important step in the orgaiura 
tion of the medicaf service Wlh this done 
accomf^shroent of the objectives is laigely 
assured , 

Obviously only competent medical and 
assistants and consultants should be selected The 
first aid attendants should be properly instiuctM 
and trained in their duties and their work dosely 
supervised , 

Facilities The use of first aid kits in extremely 
decentralized industnal operations msy be neces 
saty but their unsupetnsed use m mdustnai 
establishments as a whole should not be per 
nutted Expenenr w has shown that such use will 
bung more harm than good Fewer and more 
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TABLE I.' — ACCIDENTAL DEATHS IN THE UNITED 
STATES IN 1936 


Total 

Home 

Motor \ehide 
Public (not motor \ chicle) 
Occupational 
Disabling injunes 

IVage loss, property damage, medical 
expense 

'National Safety Counal repoit 


111,000 
3S 50° 

37,Soo 

20.000 

18.000 
io,7';o,ooo 


$3,700,000,000 


workers of $2,000,000,000 per year at a wage rate 
of $5 per day. 

Respiratory infection (the common cold) is 
still the greatest cause of absenteeism. Since 
much of the absenteeism in industry is prevent- 
able, we then have additional tangible objectives 
toward which an industrial health program should 
be directed. 

Accident fatalities There were iS,ooo occu- 
pational deaths in 1936 as compared with 16,500 
in 1935, an increase of 9 per cent Death totals as 
caused by ti-pes of accidents, number of dis- 
abling injunes, and related costs are given in 
Table _ I as reported by the National Safety 
Council 

MEDICAL AND C 01 IPENS.A.TI 0 N COSTS 

In a study of medical costs made by the College, 
299 industrial organizations representing 1,237,- 
773 workers, reported a medical cost of $5.11 per 
employee for 1936 as compared with a previously 
reported cost of $6.30 per employee in 1932. The 
reporting companies bore all medical costs and 
maintained a mimmum of a first aid room, an 
attendant — usually a graduate nurse, and doctors 
semng on call, or part to full time The greater 
per capita cost in 1932 is partially e.xplained by 
the fact that medical semce, though reduced, 
nas not curtailed as rapidly or as much as was 
emplo>Tnent during the depression penod Con- 
sequentl}', the medical costs were spread over 
comparatively fewer emploj^ees Furthermore, 
the recent marked increase in number of workers 
m industr}' also accounts for the apparent reduc- 
tion m per capita cost m 1936, when in reahty the 
total medical cost would be considerably greater 
in 1936 than in 1932 

The gradual increase in annual per capita 
medical costs has not been an increasing burden 
on employers On the contraiy, this expenditure 
for medical semce has effected far greater sav- 

by reducing labor turnover, by maintaining 
healthier, happier, and more efficient workers, by 
reducing accidents and occupational disease, and 
by reduang absenteeism in general The per 


TABLE H — PER C-APITA MEDIC.AL COSTS IN- 
INDUSTRY 


Year 

1915’ 

1917* 

1921- 

1924- 

I93cr 

1932“ 

1936’ 

iM \\ Alexander 

♦National Industnal Conference Board 
*\mencan College of Surgeons 


Cost 

$0 SS 
2 21 

4 43 
5 14 
S-m 

6 30 

5 II 


T.ABLE III. — MEDIC.AL AND COMPENSATION- 
COSTS .ACCORDING TO SIZE OF PL.ANT — 1 93 6 


Number 

of 

employees 

j Number of 
companies 
reporting 

Total 
Inumber of 

1 emplojees 

Jtedical 

1 cost 
^ per capita 

sation 

1 cost 

1 per capita 

Total 

cost 

per capita 

1,000 up 1 

177 

1,142,950 

1 $4 95 

1 $3 49 

SS 44 

SOO-qOQ : 

S3 

SIk!49 

1 6 92 j 

' 4 33 \ 

rr 30 

1-499 1 

39 1 

1 U.4S6 i 

1 S ;6 1 

4 76 1 

13 52 


Source — ^Amencan College of Surgeons 


capita medical costs which range from 88 cents 
in 1915 to S5.11 in 1936 are shown in Table II. 

Costs by size of plant In the study of the 299 
companies previously mentioned, the College 
found that establishments having 1,000 or more 
employees showed a per capita cost for medical 
and compensation purposes of S8.42 as compared 
with a cost of 813.52 for the plants having less 
than 500 workers (Table III). Better organiza- 
tion of the medical and safety services in the 
larger plants accounts largely for their lower costs. 

Distribution of medical costs. According to 
reports from 268 companies that spent S4,iri,- 
296.56 in 1936 for medical service for their em- 
ployees, 63 per cent of this amount was paid to 
doctors and nurses, 15 per cent to hospitals, 13 
per cent for administration, and 9 per cent for 
supplies These employers maintain a minimum 
of a first aid room and a nurse, and doctors on 
call or part to full time, but they do not provide 
home medical care for employees or their families. 
The 13 per cent spent for administrative purposes 
is significant in that it reveals that employers are 
now, more than ever, willing to spend monev- for 
a “follow through” and support for their medical 
service and therebj' obtain greater benefit from 
their program of health maintenance. It is urged 
that industrial physicians and surgeons recognize 
this trend and participate more actively in the 
administrative phase in order that the future 
vov-age of industnal medicine and surgeiy- may 
be better charted 
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with the vanous departmental heads m the pte 
\ ention of industnal injuries and illnesses 

Tbeprevention of jafection is still a probiemm 
industry In the state of New York rsper centof 
all compensated cases in 19^2 were infect^ cases 
Approximately lo per cent of all occupational in- 
juries compensated in 1935 were cases of infected 
wounds according to the reports of industnal 
commissions of 4 states At this rate it has bren 
estimated that compensation for infected injunes 
would total at least $11,000,000 pei year tn the 
United States iluch 0/ this cost might be saved 
if every injured workman were required to report 
promptly for proper first aid or medical treatment 
The prov ision of the necessary cate for industnal 
injunes is of course required of the employer by 
the workmens compensation laws ^penenee 
has shown that the best surgical and hospital sen 
ice IS the cheapest 

Ftrsi aid and adiiee jor employees suffering 
from non industrial injuries and illnesses u,htle on 
duty Reasonable first aid and advice may b** 
given to employees who are suOenng from non 
industnal injunes and illnesses while on duty 
For further professional care however, such era 
ploy ees should be referred to their own pnvate or 
family phyuciaos If the worker does not have a 
pnvate physiaan he should be aided in selecting 
a competent one 

5 Afedical supemston of plant sanitation and 
of oil industnal health measure: The direction 
and supervision of the health program or medical 
service should be a duty of the medical director 
Probably no phase of the average icdostml 
medical serv^ce has been so badly abused or 
neglected as that of supervision of the medical 
service Surveys by the College have revealed 
that while some of the larger industrial oiganiza 
tions have had proper medical supervision, most 
medical services ate supervised by others than 
physiaans or surgeons If such logic is sound, 
we should then expect to find plumbersm charge 
of ^les promotion work and advertising heads 
transferred to the foundry 

Fortunately, there have been some construe 
live changes, though gradual, in this respect and 
in the past year some of the largest industnal 
organixations in this country have employed 
competent pbysiaans or surgeons to correlate and 
supervise their medical services Adequate medi 
cal supervi«ion will assure adequate medical 
service The industnal physician of (he lufure, 
however, must add administrative duties to his 
purely professional services 

Regulations for the first aid and medical se-v- 
ice at the plant should be formulated and signed 


by the phvsician in cha^e for th^ gu-dance of 
assistants and first aid attendants Penoic 
tisrts should be made to the plant dispensary to 
see that such standing orders are enforced 
Periodic inspection trips through the plant should 
also be made by the physician in order to ascer 
tarn working conditions, job requirements and 
the presence or absence of health hazards 
RECE rt TRE ms Aim EXPERIENCES 

Injury rales According to the report of the 
National Safety Council the injury frequency 
rate for all industnes in 1936 was about the same 
as It was m 1935 but the seventy rate increased 5 
per cent in that period From 1926 to 1936, how 
ever, there has been a decline of 61 per cent in 
injury frequency rate and 40 per cent in seventy 
rate for aU industries The public utilities have 
made the greatest Teductioa la injury rates during 
this 10-y ear period \\ e should bear m mind that 
good medical service has been and can be respon 
stbk for approximately one third of the reduction 
in injury rates 

Occupational disease incidence Approximalelv 
I per cent of the compensated cases in New A erii 
State during a 3 year period, 1933 to ipiS were 
awards for ocrupolional disease Other authon 
ties are of the opinion that occupational disease 
accounts for approximately 1 per cent of the 
total disabilities from industnal causes From 
193s to 1936 there was a 43 per cent increase in 
occupational diseases reported in Nev \otk 
Slate, whereas the total number of industrial in 
Junes reported increased only 23 per cent xti the 
same penod The length of disability caused by 
occupational diseases has averaged about the 
same as that caused by industnal injury 

Absenteeism In a limited study made by tV 
Amencan College of Surgeons 116 companies m 
vanous parts of the United States employing 
352 591 workers reported a loss of 208,648 days 
in 1936 on account of industrial injunes— a loss 
of approximately one half day per person In 
eluded m these reports to the Cotfege, froTi com 
pames la which quite accurate data are l«pt on 
absenteeism, nere findings which showed that the 
average worker loses 13 limes as much time 
from non industrial injuries and illnesses as be 
does from industnal injuries * Consequentiv it 
<0000000 workers in the United States lose 
400,000,000 day » annually on account 01 injv-p^ 
and tUness tbss would represent a Joss to the 




COMPLETE AVULSION OF THE SCALP AND LOSS OF 

THE RIGHT EAR 

Reconstruction by Pedunculated Tube Grafts and Costal Cartilage 

JAMES A CAHILL, Jr , M D., FAC S., and PHILIP A CAULFIELD, ALD., Washington, 

Distnct of Columbia 


W HILE scalping is cominonly asso- 
ciated in the lay mind with the 
abongines of our western plains, 
there is scattered anthropological 
and histoncal evidence to the effect that it was 
practiced regularly as an act of war even in the 
days of Herodotus, who himself described the cus- 
tom as observed among the Scythians. Occasional 
e.vpiorers and travelers in Asia, Europe, and 
Africa have returned with fragmentary accounts 
of scalptaking by savage tribes as well as by cer- 
tain barbaric races Naturally, instances of scalp- 
ing by uncivilized peoples were seldom or never 
reported in medical literature, hence our knowl- 
edge of the prevalence of the practice and the 
frequency of its employment prior to the mid- 
nineteenth century is based mainly upon the ran- 
dom references already cited. 

However, coincidentally with the wider utiliza- 
tion of machinerj'^ m manufacturing, cases of acci- 
dental avulsion of the scalp have gradually be- 
come more numerous, until the term as at present 
employed is mrtually synonymous with indus- 
trial scalping. 

In his authoritative monograph on the subject 
of accidents by scalping published in 191T, John 
Staige Daiis recorded a total of 92 cases of com- 
plete avulsion of the scalp from aU causes, culled 
from an exhaustive study of the medical literature 
of the entire world up to that time, 81 of them by 
machinery’. The first of these occurred in England 
in 1838 and was reported one year later by 
Downs A girl of 17 caught her hair in a rapidly 
revolving horizontal shaft and was completely 
scalped, the line of tearing invobing botb eye- 
brows Despite e.xpectant treatment consistmg 
in part of simple dressmgs and partly of dressings 
soaked man eak zinc solution, healing was slow 
with smooth, flabby granulations, and a portion 
of the denuded parietal bone was exfoliated. The 
patient suffered from continued irritation and 

From the Department of Surgery, GeorgetOTm l>m%ersit> 
School of Medicme 

Presented m the S>Tnpo5ium on Industrial Medicme and 
Traumatic Surgerj , before the Chmeal Congress of the .Arnencan 
College of Surgeons, Chicago, October 25-19, 1957. 


discharge accompanied by cough and fever. Erj-- 
sipelas finally developed, and death followed S 
months after the accident. 

Four additional cases of complete industrial 
scalping were reported during the period of 30 
years succeeding the failure recorded by Downs, 
and antedating the application of skin grafts for 
the repair of the resultant defect. In these cases, 
all in young women, healing was effected by cica- 
trization in 2 patients, while a third patient de- 
chned further medical care after 8 months of un- 
success from simple bandaging, and died 'half a 
year later. The fourth patient succumbed to 
pneumonia and pachymenin^tis on the 24th day 
foUowing reattachment by silk suture of the 
axnilsed scalp. 

The art of rhinoplasty, the forerunner of our 
modem system of plastic surger>', “was known to 
the ancients, as a reference to the procedure in 
the Ebers Papyrus (about 1500 B.C.) attests. 
However, the operation appears to have attained 
to its highest degree of perfection in antiquitj' 
among the Brahmins of India, who are said to 
have utihzed for the purpose pedunculated flaps 
from the cheek and forehead and even to have 
attempted plastic surgery of the ears as early as 
the second century of the pre-Christian era. In 
his erudite study of the histoiy of skin grafting, 
Ehrenfried relates that there were among the 
Brahmins certain individuals of low caste who 
specialized in the repair of the mutilated features 
of malefactors whose ears and noses had been 
amputated as a penalty for their crimes. Another 
procedure of these pioneers in plastic surgery con- 
sisted in castigating the skin of the buttock until 
it had become markedly congested, excising a 
portion of the skin together with its subcutaneous 
fat, transplanting it by uniting it to the pre- 
viously freshened edges of the defect, and finally 
suturing in position 

After a long period of disuse, the practice of 
rhinoplasty was in the i6th centuiy^ resumed in 
Ital}', whence it was believed to have been im- 
ported by the Arabs. In 1597, Caspar Taglia- 
cozzi of Bologna, a skilled otorhinologist of his 


459 



4S8 


SURGERY, GYNECOLOGY AND OBSTETRICS 


SURVEYS BY THE COLLEGE 

During the past >ear the m'^dical services of 
1,657 industnal establishments representing ap 
proximately 5500000 employees ha\e been 
under survey bv the American College of Sur 
geons Of thib number 843, or 50 per cent have 
been provisionally or fully approx ed as of October 
1937 those industnal establishments in 
which the medical service is fully approved and 
IS of such a nature as to giv e rea enable assurance 
of continued compliance with the rmnimum stand 
ard a certificate of approval is granted 
The number of new establishments added to 
the list for survey dunng the past year has not 
been as large as in former years More attention 
has been directed to the organizations previously 


surveyed in which there was not only the opper 
tunity but an urgent need for constructive wotl 

The CO operation extended to the College by 
the V amus industrial oiganiiations in this mov t 
ment to make efficient medical service readily 
available in industry through eflectne orgamza 
tion has been most active and encouraging 
bfany constructiv e health measures for employees 
have been recently instituted by employers m 
order to care better for the human machine in 
industry 

No doubt thisprogressts a result of the growing 
realization on the part of mdu trial managements 
that the human element is the roost important 
factor m the structure operation and product 
of any industnal organization 
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Fig 4 



Fig s Fig 6. 


Fig 4 View showing the narrow stnp from the left side 
of the scalp which had been preMously undermined and 
shd or transferred to the center of the scalp This makes a 
defimte bridge of scalp reachmg from the ocaput to the 
sinaput 

Fig 5 The first pedicled tube graft taken from the right 


side of the back The parient did not w-ant the pedicles 
taken from the axilla or anterior chest Probably this w ould 
hate been a better location. However, this graft proved 
later to be quite satisfactory 
Fig 6. Pedicled graft attached at position of nght ear in 
the nght mastoid area. 


of Ollier’s eSort to improve upon Reverdin’s 
operation, and the fact that the method originally 
devised by him was appropriated with only slight 
modification by Thiersch, clearly entitle the name 
of Ollier to precedence in the hj’phenated eponym 
Olher-Thiersch adopted by a few medical lesico- 
graphers. 

Eventual dissatisfaction with Thiersch grafts 
led in due course to the revival of the free flap 
according to the second Indian method, first by 
Wolfe of Glasgow in 1875 and later by &ause of 
.Mtona, who is credited with the establishment of 
the procedure in surgical practice in 1893 under 
the title of the Wolfe- Krause method. This was 
in turn succeeded by the renaissance during the 
latter part of the 19th centuiy, primarily through 
Maas, of the method of the pedunculated flap ob- 
tained by one of the procedures already described, 
namel3% French, Indian, and Italian (Taghaco- 
tian) A modification of the latter method was 
utilized m our case of complete avulsion of the 
scalp 

Grafts for the treatment of complete scalping 
were employed originally m 1869 b>' Netolitzki, 
who transplanted small, elliptical shaped pieces 
of skin of whole thickness from the back of the 
hand of a female patient of 24 v'ears A colleague, 
Phillipp, later attempted to transplant skin from 


dogs and rabbits (zoodermic grafts) to the same 
patient. The lesion remained unhealed after 
years of treatment 

The use of Rev^erdin autodermic grafts for the 
treatment of complete scalping was essaj’ed first 
in 1871, in the United States, by Bartlett, who 
applied them quite successfully to a woman aged 

19 

This case, reported in 1872, only 3 years after 
Reverdin’s original description of his method, 
apparentl>' is the earliest recorded instance of 
total avulsion of the scalp treated by that method. 

In 1889 Socin was the first to utilize Thiersch 
grafts (in conjunction with Reverdin grafts) in 
the treatment of complete scalping in a girl of 15. 
Healing ensued in his case after xoyi months. 

The 96 cases of complete industrial scalping 
reported to date involved 95 females and i male 
(a Chinaman, whose queue was caught in ma- 
chinerj'), the j'oungest aged 8, the eldest 63 years. 
Of these cases, 23 occurred in the United States 
In 58 cases the line of tearing included one or 
both ej'ebrows, in 21 the line of tearing passed 
abov’e the eyebrows, while in 17 the line of tear- 
ing was not clearh- specified. The left ear was in- 
volved in 13 and the right ear in 12 cases, and in 
I case in which the ear is said to have been in- 
cluded the side is not stated 
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time, introduced a niodi/ication of the usual 
operation, which had durinc the preceding ccn 
tury been monopolized by the Brancas a lamiJv 
of plastic surgeons of Sicilj In a formal treatise 
on the subject Faghacozzi de^cnhed what has 
since come to be known as the Italian (or Taglia 
cotian) method whereb> the flap is obtained 
from a distant part, generallj the arm and 
shifted to its new position b> single or multiple 
transfer This was in contrast to the earlier In 
dian method until then in ^ogue, m which the 
flap was obtained from the immediate vjnnity of 
the defect and transferred to Us new position b> 
rotation on Us ptdiclc fagliacozzi s method uHi 
matelj fell into disrepute and the practice of face 
repairing was sub'-equcntlv condemned b\ ecclcsi 
astic nnd medical authorities alike 

A third method of obtaining pedunculated 
flaps the so called French method ongmalli de 
vised b\ Celbus and des eloped especialh bv the 
French, hence its title, consists of the sliding of 
flaps from adjacent tissue with little or no torsion 
of the pedicle 

In 1869, Jacques Louis Reverdm proved that 
small particles of epidermis placed upon a granu 
fating surface promoted healing and thus estab 
iished his method of ' epidermic grafting at 
though as Reverdm himself pointed out, the 
designation was not entircU accurate since the 

> « •J'l’* »«* ihr aikS lie urle y ®*^**'jj 


transplanted bit actually consisted of the whole 
epidermis and a very small part of the dtimi 
The method was at once adopted m ei era! coun 
tries of Europe and e\ en in America, and aV 'fctnt 
well with It at first Ilowever, it was oon dis- 
covered that while Reverdm grafts expedited 
natural cicatrization they causrd contractutes 
especially in the region of joints 
In an endeavor to overcome these disadvan 
tages, in tBji Louts Oilier evolved his procedure 
of detmo epidermic grafting with films of epider 
mis Containing a poiimn of the de m « much 
larger than those employed by Reverdm, pared 
oB in strips and applied to the sarface of a wound 
after shaving down the granulations Unlike 
Reverdm Ollier did not '•eek to produce multiple 
certe-s of epiderimzation but to substitute lot 
the integument of an ordinary cicatrix a surface 
possWsing the essential elements of normal skin 
Olliers method likewise enjoyed only brief 
favor and served chiefly as a basis for subs qucnl 
experimentation by Karl Thiersch who in 1874 
reported tentativ e results obtained with his adap- 
tation of Oflier s technique, the modified proce 
dure mvolv ing merely the use of still larger pieces 
of skin of whole thukness from which the adipo e 
tissue had been carefully removed Jlowcvcr it 
was not until 12 years later (m 18S6) that 
Tlnersch finally announced his perfected method 
which has since been known almost uTuver»auy 
as Thiersch grafting None the less, the priority 
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Fig 4 Fig 5 6 


Fig 4 View showing the narrow strip from the left side 
of the scalp which had been prenously undermined and 
shd or transferred to the center of the scalp This mates a 
definite bridge of scalp reachmg from the occiput to the 
smaput 

Fig 5 The first pedicled tube graft taken from the right 


side of the back. The patient did not want the pedicles 
taken from the axilla or anterior chest. Probably this would 
haie been a better location However, this graft pro\ed 
later to be quite satisfactory 

Fig. 6. Pedicled graft attached at position of nght ear in 
the right mastoid area 


of Ollier’s eSort to improve upon Reverdin’s 
operation, and the fact that the method originally 
densed by him was appropriated with only slight 
modification by Thiersch, clearly entitle the name 
of Ollier to precedence in the hj-phenated eponjmi 
Ollier-Thiersch adopted by a few medical lexico- 
graphers 

Eventual dissatisfaction with Thiersch grafts 
led in due course to the revival of the free flap 
according to the second Indian method, first by 
Wolfe of Glasgow in 1875 and later by Krause of 
-Altona, who is credited with the establishment of 
the procedure in surgical practice in 1893 under 
the title of the Wolfe-Krause method. This was 
in turn succeeded by the renaissance during the 
latter part of the 19th century, primarily through 
IMaas, of the method of the pedunculated flap ob- 
tamed by one of the procedures ahead}- described, 
namely, French, Indian, and Italian (Tagliaco- 
tian) A modification of the latter method was 
utihzed in our case of complete avulsion of the 
scalp. 

Grafts for the treatment of complete scalping 
w-ere employed origmally in 1869 by Netolitzki, 
w'ho transplanted small, elhptical shaped pieces 
of skin of whole thickness from the back of the 
hand of a female patient of 24 years .A colleague, 
Phillipp, later attempted to transplant skin from 


dogs and rabbits (zoodermic grafts) to the same 
patient. The lesion remained unhealed after 
years of treatment. 

The use of Reverdin autodermic grafts for the 
treatment of complete scalping was essayed first 
in 1871, in the United States, by Bartlett, who 
applied them quite successfullj’ to a woman aged 

19 

This case, reported in 1872, only 3 years after 
Reverdin’s original description of his method, 
apparently is the earliest recorded instance of 
total avTilsion of the scalp treated by that method 

In 1889 Socin was the first to utilize Thiersch 
grafts (in conjunction with Reverdin grafts) in 
the treatment of complete scalpmg in a girl of 15. 
Healing ensued in his case after 10^2 months. 

The 96 cases of complete industrial scalpmg 
reported to date involved 95 females and i male 
(a Chinaman, whose queue was caught in ma- 
chinerv-), the youngest aged 8, the eldest 63 years. 
Of these cases, 23 occurred in the Umted States 
In 58 cases the line of tearing included one or 
both eyebrows, in 21 the line of tearing passed 
above the eyebrows, while in 17 the line of tear- 
ing was not clearly specified The left ear was in- 
volved in 13 and the right ear in 12 cases, and in 
I case in which the ear is said to have been in- 
cluded the side is not stated. 
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time introduced a moditication of the usual 
operation which had during the preceding cen 
tur} been motiopolued b> the Brancas, a lamil) 
of plastic surgeons of Sicily In a formal ircali«c 
on the subiect Tagliacozzi described what has 
since come to be known as the Italian (or Tagha 
cotian) method whereby the flap obtained 
from a distant part, generally the arm, and 
shifted to Its new position bj single or multiple 
transfer This was in contrast to the earlier In 
dian method until then in segue m which (he 
flap was obtained from the immediate \iamt> of 
the defect and transferred to its new position b> 
rotation on Us pedicle Tagliacozzi s method ulti 
matel> fell into disrepute and the practice of face 
repairing was subsequent!) condemned fay ecclesi 
astic and medical authorities alike 

A third method 0! obtainit^ pi'dunculated 
flaps the so called trench method originally de 
\nsed b\ Celsus and ileceloped especially by the 
French, hence Us title consists of the sbdmg of 
flaps from adjacent ti sue w ith little or no torsion 
of the pedicle 

In 1869 Jacques Louis Rtverdm proyed that 
small particles of epidermis placed upon a granu 
lating surface promoted healing and thus estab 
lish^ his method of epidermic grafting, al 
though as Keverdin himself poinled out, the 
designation was not entirely accurate since the 


••nie*e * ' »»‘l 

tut] lx b«U, W * Smgto 1) C 


transplanted bit actual!) consisted of the whole 
epidermis and a very small part of the dernu# 
The method wis at once adopted m sev eral ccnin 
tries of Europe and even in America, and all went 
well with It at first However, u was soon dis 
covered that while Reierdin grafts expedited 
natural cicatrization they caused contractures, 
especially in the region ol joints 
In an endeavor to overcome these disadvan 
lages, m 1872 Louts Ollier evolved his procedure 
of dermo epidermic grafting with films of epider 
mis containing a portion of the dermis much 
larger than thosf employed by Rtverdm, pared 
ollm strips and applied to the surface of a wound 
after shaving down the gtatiulaluins (Jniike 
Revenfin OWier did not seek to produce muUiple 
centers of epidermization but to substitute for 
the m'eguTient of an otdinarj cicatriv a surface 
possessing the essential elements of normal skin 
Olliers method likewise injoyed only brief 
favor and served chiefly as a basis for subsequent 
ecpcrimentation by Karl Thier ch, who in 1874 
reported tentative results obtained with hisadap 
tation of Ollier s technique the modified proce 
dure involving merely the Usc of still lar^jer pieces 
of of whole thickness from which the adipo'f 
US oe had been carefully removed However, it 
was not until 12 years later (m rSS6) that 
Thiersch hnally announced his perfected melhoji 
which ha** since been known almost umiersally 
as Ihiersch grafting ^o^c the less, the priority 
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Fig 10. 


Fig g The large tube graft attached both anteriorly 
and posteriorly The roll of full thickness sk in hangs o\er 
the scalped area and requires the adhesh e bndge hich is 
plainly seen to secure it, as othersnse it might become de- 
tached Note also the smaller of the tubes in place for the 
reconstruction of the right ear 
Fig 10 The roll or tube has now been opened and has 
been spread o\er the avulsed area 
Fig IT. Posterior view of the same tube roll The scalp 
has now been fully co\ ered 

Fig 12 Another \aew showing the skm ih the same 
haidng been more carefully attached by plastic procedure. 

to the center, and held by catgut sutures The 
entire area of operation was flushed with a o 5 
per cent chlorine solution, a large sheet of oil silk 
soaked in hquid paraffin nas spread over it, and 
pressure was applied by a capeline bandage Bj’’ 
the seventh day the flaps were firmly adherent to 
the pencramum. No hairbearing flaps were 
destroyed, the hair grew well after 4 months, and 
the areas of granulation then appeared smooth 
and flush with the adjacent scalp hlild doses of 
ultraviolet rays on alternate days for a brief 
period completed the cure 
Recorded instances of attempts to reconstruct 
a missing ear are exceedingly rare, perhaps be- 
cause of the risk of infection of cartilage, with 
shrinkage consequent upon chondritis or peri- 
chondritis, the problematical cosmetic result, and 
the possibihty of postoperative atresia of the 
canal However, the revival during the world 
war of the use of the pedunculated flap, this time 
in the form known as the pedicled tube graft, 
rendered readily practicable the safe and satis- 
factory restoration of a traumatic auricular defect, 
primarily through the possibility by means of 



Fig 12 


this tj-pe of graft of transferring portions of car- 
tilage which serve to impart stability to the 
softer structures involved in the molding of the 
ear. Lockwood, a pioneer in the introduction of 
the pedicled tube graft for plastic reconstruction 
of the ear, recently reported 2 highlj^ successful 
cases of its employment in conjunction with rein- 
forcement by costal cartilage for the repair of 
partial avulsion of the auricle. 

In the case which we are about to report, follow- 
ing the failure of pinch grafts to repair the defect 
resulting from scalping, pedicled tube grafts were 
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rig : left The nei* lube t»ken from the left side This is a large pcdiclcd 
craft and has now Uen alUched at the base of the ^11 posteriorly near the 
occiput This tube is to form the large covering for the avulsed area 
Fig 8 Lateral view looking from the right shotting loss of the ngnt ear 
The smaller pedicled graft 1$ now in place at the right ear the large tube is 
attached posteriorly 


The entire avulsed scalp was replaced m t 
piece in 21 cases, in all but i of which there was 
total failure, complete healing occurring m the 
single exception after 98 days In this extraordi 
narv case, reported b> Malherbe m 1898 the 
scalp was cleansed with sublimate solution 
(i 1000), and reattached with 4® sutures coun 
ter openings being made in the vertex of the skull 
and 8 drams placed in the scalp and m the skin of 
the forehead and neck According to an account 
bv Leiars quoted b> Davis the scalp died but 
was converted into a parchmentlike covering 
or dre:.smg of skin adherent to the cranium under 
which healing occurred without complications 
Cases of complete industrial scalping recorded 
in which patients were treated by the Reverdin 
method numbered 7 all wnlh apparmlly succc^ 
ful results Patients treated by the combined 
Reverdin and Ollier Thiersch methods totaled 10 
with 7 successes and 3 failures 
treatment was reported as by thepwersch (that 
IS to «av Ollier Thiersch) method alone a^ 

ffated with eventualhealingmevery one The 

fSe of procedure and the ultimate result of 
IStmenf ».= not spec.fic.Uy .Inlrf .n the 
tones of the other cases of skm grafting It is m 
Iots me to note that small nlcemtions which 
prmed mom or less resistant to treatment ap 
peared on practically all grafted areas 


Gould i» believed to have been the first to 
employ a pedunculated flap (m his case from we 
back of the patient s neck) in 1908, to hasten 
healing of an area previously treated unsuccess 
fully with several Thiersch graftings Other ex 
pedients essaved m an effort to promote repair 01 
the defect m a girl of t6 included imnlanUtion 

of the lining of a dermoid cyst and application 01 

skin exascd from a large ventral hernia A 3 
attempts failed to produce an immediate ettect 
m this case However the entire wound \ > 
almost completely healed about 2 years after the 

a case recently contributed by Mitchell an 

entirely new method of restoration ongmail) 
devised by him comprised a senes of mcisions 
dear down to the pericranium, 3 at the lateral and 
2 on the anterior and posterior aspects the re ult 
,ng flaps being about H >ach w ide with sufficient 
attachment at each end to dlow of an ad q 
blood supply each succeeding ^^ole thickness 
flap being undercut and levered 
ter without regard to hemorrhage T ^ 
lateral flaps were first sutured together ynt 
Song catg^ut and the next lateral 

sutured to the hrst ^ ° ^ 

and the third lateral flaps npt su^red to^hc 
second, leaving another gap of i^^ered 

tenor and postenor flaps were undercut, levereu 
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a small area on the left, which later granulated satisfac- 
torily The pedicled graft was placed in position on the 
nght side of the head near the ear 
A third plastic operation was performed under a%ertin 
and gas anesthesia on December 19, 1935 A second 
pedunculated tube w as made on the left side of the back 
This was much larger and con tamed considerably more 
skin The purpose of this flap was to co\er the entire 
a\Til5ed area of the scalp This tube was permitted to grow 
and estabhsh itself Tollowang this operation the patient 
lapsed into shock, and a blood transfusion and stimulation 
w ere required 

Two months later the condition of the tube graft on the 
left side appeared satisfactorj and the general state of the 
patient w as markedly improi cd At this time the pedun- 
culated tube graft from the left side of the back was at- 
tached to the left side of the scalped area in the occipital 
region The graft held firmly without anj evidence of 
suppuration 

After 2 more months the graft was entirely detached 
from the back, the pedicle was turned, and it was then 
attached to the forehead, presenting a large area of full 
thickness skin attached anteriorly above the eje and pos- 
teriorly at the occiput This tube graft was quite heav-j' 
and adhesiv e plaster vv as neccssaiy to support it so that it 
might not detach itself from the new ly grafted area Later 
this wide tube was opened and spread over the entire 
scalped area and sutured in position The patient’s condi- 
tion w as not too good, and only bnef procedures w ere per- 
missible, so that the tune required for the v anous steps of 
this graftmg procedure was naturally longer than usual 
Several plastic operations were necessary to smooth the 
flap ov er the scalp and give it the proper conformity and 
contour 

Later the tube which had been placed for the nght ear 
was molded to produce an ear with some shape, as shown 
by measurements made on Tebruary 14, 1937 
I eit ear Right ear 

6 cm long 6 cm long 

25 cm wade 3 5 cm w ide 

6 5 cm in circumference 9 3 cm in circumference 

Distance from sinciput — Distance from sinciput— 

15 mn 16 cm 

The final plastic operative procedure was the trans- 
plantation of a large piece of cartilage from the sev enth nb 
on the left side This cartilage vv as placed in the tube graft 
which had been prenouslj fitted at the side of the ear 
The tube vv as opened and the cartilage inserted therein so 
as to giv e the ear its erect appearance 
The patient left the hospital following this final proce- 
dure The last plastic operation was performed approvi- 
matelj 19 months after the original injury' 

It is our opinion that another pedunculated tube taken 
from the aalia and transplanted on the right side of the 
forehead would make even a more satisfactory' and pre- 
sentable appearance However, the patient who has been 
most co-operative, seems entirely satisfied The scalp is 
well covered and protected and a transformation which 
has been secured gives this patient a cosmetic result that 
IS most desirable She certainly' has no reason for any' em- 


barrassment and presents only slight deformity, which is 
negligible after the artificial hairdress is in place. 

SUiliLtltY 

1 Av-ulsion of the scalp is a rarity. However, 
every' surgeon, general or plastic, should be fa- 
miliar wi 3 i the possibilities of grafting for the 
repair of such an injury', particularly in indus- 
tnal surgery'. 

2 A rey'iew of the literature and our own prac- 
tical e.xperience prov'e that the Ollier-Thiersch 
and Rey'erdin grafts are not satisfactory' in the 
reconstruction of large areas of avnlsed scalp 

3 It is necessarj' to protect the cranium and 
pencranium adequately by a definite full thick- 
ness skin flap, in order to hay'e a transformation 
or artificial hairdress approximate it satisfactorilj' 

4 Pedicled tube grafts obtained either from 
the axilla or back are the most desirable for the 
purpose of the full thickness skin flap which is to 
be utilized in replacing the scalp 
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Fig u 



Fig IS 


fashioned from pedunculated flaps dissected 
from both sides of the back and transferred one 
to the scalped area the other to the site of the 
a%’ulsed ear where the absent member was rwn 
structed mth the aid of transplanted costal car 
tilaee The successive stages of the entire procc 
dure are admirablj illustrated m the accoinpan> 
ing photographs 

CASE REPORT 


Case i Mrs I K aged *S )ears a gar^nt mvker 
i.i?A Sit work on the afternoon of September 3 193s 
t"S?k up .n .bjc .1 Ptah t J Ml™ 

Stooped to p j caught m the flywheel 

“ihfmel.™ mS th. "tin >alp i.gtiht. -tb "jM 

'*^rDaticnt was admitted to ProviJcnce l^tal m a 
jta^ o{^yro"ound shock Fiaminatioo revealed complete 


Fie 13 The atuehment of the small tube 8t the site of 
the etleroal auditory canal The ear w now 
assume some shape and conformity The Kalped ares hai 
been covered . . ,«.i. 


ten covered ■ 

Fie 14 A profile or lateral view ilwmg ««‘P w® 
letely covered and ear in position 5 *Ia 


pletely covered and ear in position 10c wi-.-i, 
bUn ttansplanled to give it centomuty and to prevent 
sagging of the lube , 

lu! t$ Showspatient 


lie tc Shows patient lollowing recovery nj- 

ctal bairaress or imnsformation m place ‘‘iS: 

lute lack of disfigurement There U no ti,htn«a to me 
calp and no discomfort 


traumatic avulsion of the right tide of 

the pericranium and of the right ear ««" 

on the forehead and backward to the ocapiUl W 

the neck There « as aUo an adjacent ara on the eft aoe 

of the scalp completely torn off 

Iron of the scalp w as a small area in the left tempo 

shock was immedulely ^ 

simple dressings were placed were crfeiSd 

rS'^^run.U rSa h^Uhy and free 

'TSESrS.'S, " Sip.;*. „ .PJI, 

that mneh grafts were applied to the scalped ‘r** “ 

irertr.nd"^s anesthe^f ofu!‘ 

was also dissected from the back •* *he fim ^ 
plul,t op.r.»P to .pp~.pl 


astic operation for reconstruction ot tne ngni e ^ 

luite satisfactory Ihc ^ ( 

Utlwurh some of the pinch grafts had taken tn e m j 
4^ had sloughed away l^erefore 
ary that some other form of grafting be employea 10 

ns™ p NOV.*. , 

•as anesthesia a pli«tic sliding graft PP 

caloed area This sliding graft was nme by 
“&a on the left side of the whKh had not^n 
ivulsed and undermining and sli^g . " ^,^o areas 

,r lOKldle portion of he head 
lenuded of skin namely the avulsed are 
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Fig I. a, left, !Malumted Pott’s fracture b, Good eight 
bearing abnement after supramalleolar osteotomj' of tibia, 
note engagement of fragments of fibula necessarj' to main- 
tenance of reduction followmg osteotomy 


In all open reductions there should be as little 
detachment of the soft structures as possible, as 
the circulation to the bone is largely derived from 
this source, there will be arrest or delay in the 
dehcate physiological process of repair if there is 
excessive stopping of the periosteum from the cir- 
cumference of the bone 

It IS practically certain that a much better 
mechanical procedure can be carried out b}' 
wide exposure of bone, but often the purpose of 


Fig 2 Fusion combined ■with osteotomy for malunited 
Pott’s fracture. 


the procedure is defeated by retarding the process 
of repair. 

Delayed union in fractures is becoming much 
more frequent, and is a ver>' definite contributing 
factor to malunion. The mcrease in number of 
fractures in which repair is retarded is due to 
three factors’ (i) a relative increase in the number 
of fractures in recent years; (2) more severe in- 
juries to the soft structures than ever before, and 
(3) repeated attempts to reduce a fracture, e.xces- 
sive skeletal traction, or destructive or e-xcessively 
traumatic surgery which impairs the physiological 
process of repair. I^Tien union is delayed, there is 




Fig 3 a,left, Old depressed fracture of internal condyle Fig 4. Lateral and anteroposterior roentgenograms of 
of tibia \Mth \arus defomit> of ^ee b, right, Good fracture of the postenor portion of the external cond\le of 

correction following osteotomy and insertion of graft into the femur with valgus deformity' of the imee ^ 

osteotomy site to mamtam position 



MALUNITED FRACTURES 


\\ ILLIS C CAMPBELL. M D , P A C S . Memphts, Tennessee 


fractures are of such too loosely applied or becomes so after swelling 
frequent occurrence as to be of has subsided, thus permitting displacement after 
prime importance, and jet there reduction has been accomplished 
has been verj meager consideration The failure to carrj out eflicient obseraation 
of the subject bj the medical profes^on This and after treatment is probablj the cause of a 
discussion IS based upon an analjsis of approTi large percentage of malunited fractures When 
rnatelj 700 malunited fractures from the records ever there has been a complete fractuK i»ilh dis- 
01 the staff of the clinic with which I am asso placement of the fragments, roentgenograms 
ciated should be routinelj made to confirm proper po'i 

Fractures uhich were observed in malposition tion i weelw after reduction or before if svmp- 
before union had occurred i e , delajed or non toms suggest possible displacement Before con 
union, arc not included, otherwise there would sohdation is complete thesplintor cast should be 
probablj be 2,000 m which anatomical alinement removed and the member actuallj inspected and 
of tbe fragments was abnormal A malunited roentgenograms repeated, then, if the anatomical 
fracture or a fracture with viaous union is one in alinement is not correct, adjustment can eastlj 
which there is clinical union in an abnormal rela be made A roentgenogram should also be made 


after union is clinically solid, though this may not 
determine the degree of union present m adults 
In fact, in adults union can rarelj be determioed 
bj the roentgenogram alone until the lapse of 
severaf months M-iIumon, cspeaally angulation 
frequently occurs after union is e/i«»c<i/fy solid 
this IS patticularlj true of fractures of the shaft 
of the femur middle and lower third of the leg 


tion malposition or deformity 
Although motion nay not be clinicaUj' demon 
strated at the fracture site consolidation is fre 
quentlv not complete, the degree of union m a 
malunited fracture may vary from early callous, 
to complete solid osseous union Function may 
be seriously impaired m various ways there may 

be blocking of a neighboring joint by the projec 

tion of overlapping fragments, angulation and and both bones of the forearm Angulation can 
rotation of the fragments may interfere with be prevented by maintaining position and aline 
proper balance or overriding of the fragments ment with appropriate apparatus until solid 
may induce material shortening osseous union can be undoubtedly demonstrated 

The causes of malunion may be enumerated as both cfmicaJfy and by roentgenograms 
follows I failure to properly reduce the fresh The removal of a portion of a splint and the 
fracture 1 failure to maintain reduction until relatively early application of physiotherapy as a 
there i» sufiiaent consolidation routine after treatment is the cause of man\ mal 

The first requires no evplanalion and is the united fractures, whether this is done under the 
more frequent, but a high percentage is due to the direct observation of the surgeon or by the sur 
latter Failure to maintain reduction is due to geon himself Regardless of how skillful the sur 
several causes which may be enumerated as fol geon may be, internal displacement, especiaUy m 

lows (a) insulRcient immobihralion dunng the tbe region of a joint, can and does occur without 

process of repair (b) inefficient routine obarva apparent early external change and as i> well 
lion, (c) insufficient protection after union is ap known even the slightest change in posiUon or 
parently solid (d) disregard of the physiological angulation of a fracture near a joint may^ cause 
principles involved in the healing of a fracture gross deformity and disability In Potts an 
Fixation may be inadequate from insufficient Colles fractures such measures are frequentiv 
dimensionof thesplmtsorplastercasts forexam advocated 

pie in fractures of both bones of the forearm a There are measures to siimuiate circuiau 
splint or cast that extends from the heads of the and prevent excessive atrophy which are qui 
metacarpal bones to, but not above, the elbow is suffiaent without disturbing 
obv louslv insufficient Frequently a cast iseither acuv e use of the fingers and exerascs to tne sn 


obv lously insufficient Frequently a cast iseither acuv e use of the fingws and exerascs to the sn 
From the tn<«-ers-ty of Tenaessw ColJeg* of Mnlwwe dCf and elbow in ColIeS fractures, ^ 

PrtsentedmSynipc^umonlndustrJMed^cineind'mj^^ Weight beanng With absolute fixation in roii» 


reight beanng v 
fractures 
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Fig I a, left, Malunited Pott’s fracture b, Good weight 
bearing alinement after supramalleolar osteotomy of tibia, 
note engagement of fragments of fibula necessary' to main- 
tenance of reduction following osteotomy. 

In all open reductions there should be as little 
detachment of the soft structures as possible, as 
the circulation to the bone is largely derived from 
this source, there tvill be arrest or delay in the 
delicate physiological process of repair if there is 
excessive strippmg of the periosteum from the cir- 
cumference of the bone 

It is practically certain that a much better 
mechanical procedure can be carried out by 
wide exposure of bone, but often the purpose of 



Fig 5 a left, Old depressed fracture of internal condyle 
of ubia mth \arus deformity of knee b, right Good 
correction follow ing osteotomy and msertion of graft into 
osteotomy site to mamtam position 



Fig 2. Fusion combined with osteotomy for malunited 
Pott’s fracture. 


the procedure is defeated by retarding the process 
of repair. 

Delayed union in fractures is becoming much 
more frequent, and is a verj’ definite contributing 
factor to malunion. The increase in number of 
fractures in which repair is retarded is due to 
three factors: (i) a relative increase in the number 
of fractures in recent years', (2) more severe in- 
juries to the soft structures than ever before; and 
(3) repeated attempts to reduce a fracture, exces- 
sive skeletal traction, or destructive or excessively 
traumatic surgery' which impairs the physiologic^ 
process of repair. I\Tien union is delayed, there is 



Fig. 4, Lateral and anteroposterior roentgenograms of 
fracture of the posterior portion of the external condyle of 
the femur mth \algus deformity of the knee. 
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obviousH more probabilitj of displacement or 
angulation during the process of osseou> fusion 

TREATKEVT 

The indications for treatment and the tj-pe of 
treatment t>elected depend upon the individual 
case The degree of deformuj, location of the 
fracture age, temperament and general condition 




Tii: 6 3i»luftJiedff*ctureo/i}ia/to/ftBiurwithriailir^ 

everiappm^ ol fragments 


of the patient must be duly considered Shght 
deformitv with excellent function and nitnmii 
pain and dibabililj is not sufficient indication tor 
operative measures regardless of the earnest oe 
sire of the patient Any individual who is wiling 
to undergo a major operation for the correction^ 
a slight irregularity vvill usually not be satisnM 
with the cosmetic result, or will 
toms cibcv here of equal gravity 
individual is of material importance In children 
cotrevtion of gross deformity mav often be ac 
complish«i by growth, con equently unle^i qune 
severe a course of v atchful waiting is often re 
warded by' a perfect result Otherwt e operative 
correction can be earned out with uccess at a 

roalunion ard deformitv are 
with an epiphyseal injury which 

normal growth successive correction by operative 

be ,c,e»ed before I» » “ 

aliained to preient dntonion of oft «»<!«'< 
In older .ndtvnioaU .bote tfy! »g' 
there I. sros. deform.lj with K" 

moot nnel dieabiMj eotteclion .. ' 

joanget people bot the tope of ”’e 

Jan to tome eetent For rnslince, an elten-nt 
and proloneed procedn.e to 
and decrease shortening of a Y .i an 

aoaldbeconMdered '« Z, 

older patient, osteotomy alone with good a 
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Fig 8 llalunited fracture of the shaft of the femur 
which is comphcated by marked o\ erlapping of the frag- 
ments 

ment would probably suffice, with less risk and 
possibly a better functional result 
The prophylactic treatment of malumon or the 
efficient treatment of fresh fractures will materi- 
ally reduce the high percentage of malpositions, 
but until this is accomplished malunion wiU be of 
frequent occurrence 

Correction of malunion is accomplished by 
operative measures, the nature of which may be 
enumerated as follows (i) manual correction; 
(2) osteotomy ndth (a) skeletal traction or alone, 
(b) open reduction, (c) internal fixation, (d) bone 
graft, (3) tenoplasties, fasciotomies, etc , (4) 
plastic reconstruction, (5) elongation with wedg- 
ing by autogenous grafts to restore normal plane 
to joint surfaces, (6) fusion of adjacent joints, 
(7) operative measures for correction of asso- 
ciated deformities 

The object of these procedures is to restore not 
onlj' function and anatomical alinement but as 
nearlj' normal external contour as possible, a good 
cosmetic result is greatlj- appreciated, particularly 
in n omen 

Of the 700 malunited fractures, operative meas- 
ures were employed in 303 patients, of the re- 
mainder, either conser\-ative measures were em- 
ployed or the patient declined operation, and are 



Fig 9 Same patient Excellent position following open 
reduction supplemented by onlay bone graft to insure 
union and maintenance of position 

mentioned only to demonstrate the frequency of 
occurrence 

The distnbution of the operative cases may 
be tabulated as follows: 


Part 

Cases 

Part Cases 

Part Cases 

Phalanx 

I 

Tarsus 7 

Os calas 14 

Tibial con- 

Ankle 

47 

Tibial shaft 20 

d>les S 

Femoral con 



Femur upper 

dyles 

S 

Femoral shaft 46 

third 5 

Clavicle 

5 




Shaft of hu- 

Lower third of 

Upper humerus i 

merus I 

humerus 51 

Monteggia 


Both bones of 


fracture 
Ulna, distal 

7 

forearm 6 

Shaft of radius 15 

third 

3 

CoUes' 4S 


Carpals 

I 

Metacarpals 5 

Phalanx 2 


The procedures employed can best be demon- 
strated by discussing malunion in certain loca- 
tions of most frequent occurrence Obviously 
only a very general consideration of the subj'ect 
can be made, as malunion m one location could 
form the basis for a lengthy discussion, as mal- 
united Pott’s or CoUes’ fracture. 

'W’hile the maj'oritx' of malunited fractures must 
be treated bx' open operative procedures, a small 
percentage, particularly of the shafts of the long 


470 


SURGERY, GyNFCOU)GY AND OBSTETRICS 



Tig to Lateral and anteroposlenorrotnlgeoograms of pig ii Same patient Satisfactory position after 
imlunited supracondylar fracture of the loner pan of the osieotomy position maintained by boiled homogeneous 
humerus bone peg 


bones, are amenable to manual procedures In 
adults, if consolidation la not complete or m chil 
dren anipilation and rotation deforrame's par 
ticularlj , maj be corrected ttithotit surgery Even 
with overlapping of the bones, union ma> be bro 
ken up manuallv followed b\ skeletal traction 
to decrease the amount of shortening with an 
ultimate good end reault Manual methods of 
correcting malunion must be attended with skill 
and care or fractures ma\ be produced which com 
plicate the pre existing deformity 

Maiunited fractures about the ankle are of (re 
quent occurrence Operative measures were cm 
ployed in 47 cases in soung individuals and m 
those in which there is no secondary traumatic or 
static arthritis, supramalleolar osteotomy of the 
tibia has been employed In recent years m mal 
united Pott s fracture with a valgus dcfonmty I 
have found that better alinemcnt in the ankle 
could be secured if the osteotomy is through the 
tibia just above the internal malleolus and 
through the fibula at the point of fracture which 
js usually about 3 inches above the Up of the ex 
temal malleolus An oblique osteotomy u made 
50 as to elongate the fibula then the fragments 
are notched and engaged or rarely internal fiw 
tion bv the aid of a rustless steel wire may be 
employ ed This reduction and engagement of the 
fragments of the fibula are of great importance in 
all fractures of the leg otherwise there is dim 
culty in maintaining perfect anatomical aline 
ment This factor particularly prevents rotation 
with a change m the static relations of the arlicu 

lations of the ankle and foot 

In maiunited fractures of the ankle m whiA 
there is inversion, elongation of the tibia is indi 


cated, and can be accomplished to a -atisfactoiy 
degree by osteotomy and the removal of a graft 
from the anterior surface of the tibia through s 
separate inusion This graft is inserted into 
line of the osteotomy so as to bring about the de 
sired degree of correction Usually from one 
fourth to one half inch increase in length can w 
accomplished which is all that is ever required 
Tlus not only restores the normal transverse 
plane of the lower extremity of the tibia and the 
iinll e joint, but maintains this po ition until 
union IS solid 

In ualuiuon associated with subluiation open 
reducUon may be employed in those observed 
early, but it requires such an extensive mtra 
articular dissection that the prognosis is doubtful 
In those encountered alter the lapse of over 
months, the feasibility of secunng a mov able joint 
without pain is questionable In tho^e in KSicn 
the malunion has existed for a long period of tune 
with secondary changes manifested in the joint, 
and m elderly individuals, fusion at the ariJf 
with or without correction of almement by oste 
otomy has been employed with very gratifying 
results and relief of disability regardless of anky 
losisof the ankle joint LndoubtedJy fusion of tne 
ankle should be more frequently employed in ^ 
fceted cases, for by this measure a senous disabii 
ity may often be practically relieved 

In fractures involving the condvles of the lib 
there may be depression with or , 

tion of the condj to The knee my j 

\aras or t algus depending on whether the m 
orbtend eondjle is involved There u usonnj j 
sntisfeetor} or normal range ol motion “t , 
Uteial instabilitj due to apparent elongation 
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Fig 12 ilalumted comminuted fracture of lower end Fig 13 Same patient after correction with arthro- 
of humerus ivith solid bony ankylosis of elbow plasty 


the ligaments, the relaxation being due entirely 
to the increased space between the articulations 
caused by depression of one of the condyles Cor- 
rection is usually accompUshed by a complete 
transverse osteotomy through the entire tibia 
about 2 inches below the articular surface, after 
which a graft of about o 75 to o 5 inch in width 
and 2 inches in length is taken from the same or 
opposite tibia and inserted into the hne of frac- 
ture so as to raise the depressed side Unless there 
is such great separation of the condyles that the 
articulation is not tenable, no attempt should be 
made to enter the knee joint or to approximate 
the separated condyles WTien approximation of 
separated malunited fractures of condyles is neces- 
sary, apposition can be maintained only after os- 
teotomy by internal fixation, as with rustless wire 
nails or bolts as employed in fresh fractures 
After the operation is completed, there will be no 
relaxation in the ligaments and the j'oint will be 
perfectly stable The tibial plateau is restored to 
the normal plane and so maintained by the graft 
inserted at the point of osteotomy Union is usu- 
ally secured in 8 weeks, a brace should be em- 
ployed to prevent lateral movement in the joint. 

iSIalunited fractures of the condyles of the fe- 
mur do not require osteotomy -with elongation by 
bone graft as frequently as the condyles of the 
tibia. But restoration of the plane of die femoral 
articular surface to as near normal as possible is 
required This is usually accomplished bj' an 
osteotomy through the line of fracture or as near 
as possible, after which the displaced condyle is 


brought down to the normal position and is trans- 
fixed by two long rustless steel nails. Great care 
must be exercised not to detach any more than 
necessary, the soft structures from the fragment 
to be repaired; otherwise more or less sequestra- 
tion may occur, causing an irregular or incongru- 
ous joint. 

In open operative measures for malunited frac- 
tures of the shaft of the femur, plastic procedures 
must be devised so as to permit as much elonga- 
tion as possible after osteotomy. Those of short 
duration with an overlap of fragments or with 
angulation may be dissected loose and made trans- 
verse, after which reduction may be accomplished 
by an^ation and by bringing the lower frag- 
ments in line mth the upper until complete lock- 
ing may be accomplished. Rarely, approximation 
ndth locking of fragments may be accomplished 
only by extending the hip and bringing the upper 
fragment down to the lower. Usually after reduc- 
tion the tension is so great that firm fixation is se- 
cured; however a Kirschner wire is alwaj's inserted 
through the femur just above the level of the con- 
dyles and incorporated into the cast so that skele- 
tal traction may be employed later if there should 
be a disengagement of the fragments with a recur- 
rence of malposition. In those m which fixation 
is seoired bj' bringing the lower fragment to ap- 
proximate the upper, the extremit}- is immobilized 
in flexion of the hip and knee to about 150 degrees 
and abduction of the hip to 120 degrees liTien 
approximation can be made only by bringin'^ the 
upper fragment down to the lower, the°]imb is 
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j'’ . V*' j"‘ f««ture no»e<for*alangul4 
tion of distal end of radius and radial shortening ^ 



placed m a straight line ivith the slight abduction 
and the hip and knee are extended Union is 
usuall> secured without decrease in length of 
more than one half inch or less 
In those fractures of long duration in which 
there is onl> about i inch shortening, a simple 
transverse osteotomj as in the correction of a 
varus defofmit> of the knees is usuarj> sufficient 
great care being used to correct the lendcncv of 
the lower fragment to rotate inward If there is 
shortening of over 2 inches, osteotomy bv a more 
or less Z plastic or oblique severance may permit 
an increase in length If onl) an osteotome or 
chisel is employed irregular fractures in undesir 
able directions mav occur consequentlv m order 


to sever the bone accurately bj any well planned 
osteotomy dnll holes are made to outline the hue 
of osteotomy, and then osteotomy i» made bv a 
chain saw or small chisel If possible a motor 
saw should be used but this may require too 
much separation of soft structures from the bone 
After the oblique osteotomy if there is sufficient 
contracture to prevent an immediate increase m 
length, skeletal traction may be emploved by 
means of the Rirschner wire or by the Roger 
Anderson appliance until as much increa'e m 
length as possible is secured after which external 
fixation by a cast is employed until union is solid 
Frequently in malunitedfracturesof the femur 
some means of internal fixation must be used to 



maintain the position of the fragments Thu is 
most efficiently accompli hed by means of the 
onlay bone graft, as it not only fixes the frag 
ments but promotes osteogenesis so that union 
€)ccurs in a much shorter space of time 
Malunited fractures of the clavicle, though of 
frequent occurrence rarely require correction 
TTiis has been necesrary in only three instance'' 
The procedure in the clav icle employ s es^ntially 
the same principles as m the femur, but internal 
fixation by rustless steel wire is usually necessary 
A long penod of recumbenev may be required if 
anterior and upward bowing is to be complete!' 
prevented unless a massiv e bone graft or some 
type of metal plate is used 
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Operative procedures for maluniou of the upper 
extremity of the humerus are rarely required, as 
there is considerable compensatory motion in the 
shoulder, besides the shoulder itself is a rather 
loose joint and accommodates readily for con- 
siderable angulation and defonrnty. Hovrever. 
malunion may occur if dependence is placed upon 
an anterior posterior roentgenogram, a lateral 
view occasionally reveals gross displacement and 
angulation. 

hlalunion of the shaft of the humerus rarely if 
ever requires surgical correction, as good func- 
tion, through compensatory motion of the shoul- 
der and forearm, is compatible with considerable 
bowing and distortion 

Fractures of the lower end of the humerus in- 
vohdng the elbow joint are of frequent occurrence 
and often require operative correction In this 
series there were 51 cases in which surgical treat- 
ment was required In supracondylar and con- 
dylar fractures, a complete osteotomy in the line 
of fracture is required after which the fragments 
are restored to their normal position and so main- 
tamed with wire nails The contour of the joint 
must be restored to as nearly normal as possible 
At this location, aid is sought much earlier than 
in most locations, and as a majority in this loca- 
tion are in children, malunion is obserr^ed earlier 
The results in children are excellent and much 
better than in adults In adults after excessive 
comminution and incongruity of articular sur- 
faces with excessive callus, an arthroplasty or 
reconstruction often gives by far the best results 
and should be more frequently employed. 

In the forearm there were 3 r fractures which re- 
quired operative reduction In malunited com- 
minuted fractures of the head of the radius, exci- 
sion below the bicipital tuberosity is indicated, 
but with varymg results In some mstances func- 
tion IS restored to normal while in others there 
remains a more or less painful member with limi- 
tation of motion This seems to depend on the 
fibrous and osseous reaction of the individual, re- 
gardless of care taken to remove completely pen- 
osteura and all spicules of bone In fractures just 
below the head of the radius the slightest angula- 
tion may cause marked limitation in rotation of 
the forearm, consequently malunion in this loca- 
tion must be corrected by osteotomy and internal 
fixation In this location even in children ro years 
or older there maj- be a permanent limitation of 
motion. 

Fracture of the upper third of the shaft of the 
ulna with dislocation of the head of the radius is 
a notorious combmation — the so-caUed Monteggia 
fracture. Perfect reduction is difficult, but if not 


secured, material impairment in function of the 
elbow may be expected, hlalunion in this frac- 
ture occurs in a high percentage, and can be cor- 
rected by osteotomy of the upper third of the shaft 
of the ulna, after which the head of the radius is 
eigiosed and reduced, and so maintained by a 
transplanted strip of fascia lata passing about the 
neck of the radius and through the ulna. The 
osteotomy in the ulna is held in position by rust- 
less steel wire, plate or bone graft and a plaster 
cast immobilizes the forearm and elbow. 

Malunited fractures of the shaft of the ulna, 
except in combinalion with dislocation of the head 
of the radius, are infrequent. Malunion of the 
radius in the upper or lower third is much more 
frequent. In the upper third, forward bowing due 
to the pull of the biceps is the usual cause and 
must be prevented after osteotomy. In the lov?er 
third, there is also anterior bowing which must be 
prevented In either location some tj^pe of effi- 
cient internal hxation may be advisable, hlal- 
union of both bones of the forearm rarely requires 
operative measures, but, when necessarv-, simple 
osteotomies are usually sufficient with the great- 
est care to prevent backward bowing, especially 
in the ulna. 

Malunion in fractures of the lower extremity 
of the forearm is of frequent occurrence, especially 
the malunited Colies’ fractures. The patients 
present themselves to secure relief not only from 
the unsightly deformity but from persistent pain 
and disability. There were 48 of this tj-pe. 

Three procedures may be employed to correct 
malunion of a Colies’ fracture: (i) resection of a 
segment of the distal end of the ulna; (2) osteot- 
omy of the radius through the fracture site; (3) 
bone plastic procedure Resection of the ulna is 
a compensatory procedure with no attempt to 
correct the existing deformity. Osteotomy alone 
allows correction of the angulation present but is 
insufficient, in that radial shortenmg is not cor- 
rected and the distal end of the ulna continues to 
be prom i nent, resulting in a poor cosmetic result. 
The bone plastic procedure consists of a trans- 
verse osteotomy about i inch above the lower ex- 
tremity of the radius, after which bj' a second 
incision the projecting portion of the lower ex- 
tremity of the ulna is resected and transplanted 
between the fragments of the radius, thus elongat- 
ing the radius to normal length and restoring the 
contour of the wrist joint to normal. This proce- 
dure was described before the orthopedic section 
of the American Medical Association at the At- 
lantic City meeting, and the description was pub- 
lished in the October 2, 1937, issue of the Journal 
of the American Medical Association to which 
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referc^cc can be made for minute descnptron of 
the technique 

No attempt has been made to descnhe nunutd} 
the technique of correction of maJumon of all 
bones, the principles described, however, mav be 
emplo>cd in other focations Phjsital tbcrapi 
must be instituted but not until union is suffi 
ciently solid to inthstflnd the stress No tried 
and fast rules can begiv en as each fracture is an iq 
dividual problem unto itself, reqmnng e’5>en<*nce 
and judgment 

All malumted fractures of the ankle require pro 
tection bj apparatus from i to 7 months after 
removal of splints or casts An arch support and 
brace with vanis or valgus T straps are usually 
required 

In malumted "fractures involving the articular 
surface 0/ the knee phvaicai tierapj is instituted 
at the end of 4 weeks, after 8 necks walking is 
permitted with the aid of a walking caliper 
rhonias knee brace, which transfers the weight 
of the bod> to the ischial tuberosity and the pen 
neum Full unprotected weight is not permitted 
until union is absolutely solid and the osseous 
>tructure approaches normal, as demonstrated by 
the roentgenogram and b} clinical eTanunation 
This tna> take ao long as 4 to 6 months, but if 
weight IS borne too earlv there will be either re 
currence of the displacement or comprcs«ion of 
the articular surface 

In all malumted fractures 0/ tht femur pro 
tcctiou b> means of a leather corset brace with 
Thomas ring support is required for several 
roontfas after union is dmicallv so'id As soon as 
union is clmicailj solid phvsical therapy is em 
plojed to the knee but with caution 

In the upper extremity protective apparatus to 
insure maintenance of position until osseous muon 
IS complete is routinely eniplojed but not as ev 
tensive or prolonged as m the lower exlremtlv 
where too earlj weight bearing iv ^ach a prepoO 
decant cause of recurrence of malunion 

The end rcouUs in the treatment of mJunitevI 
fractures cinnot be estimated in percentages due 
to the V arying compbcations present, but the re 


suits on the whole are escelJent, with rastenal de 
crease m disabiiitj , and in a small percentage 
complete restoration Co normal 

Secondary compensating or associated changes 
m adjacent joints as d «*OTtions of the foot— 
eqainus varus, valgus—aud flexion of the knee 
are quite common and require separate suigical 
measures for correction, as tenotonues, facaoto- 
mies, osteotomies, which are not pertinent to the 
subject 

There arc several factors which should be em 
phasired 

I Tbe correction of a malumted fra'^tu’-e iv an 
indjvtdua} surgical equation which aiosc be dev ised 
to jreet the mechanical requirements of each ca c 

i Protection bj apparatus of malumted frac 
lures after open reduction is usual!} required as 
after alf open operations upon fra^tur'^, union is 
potentiall} delayed and there is danger of mal 
povitiun 

X Operative measures in malumted traclurcs 
that involve an aiticuhtios should avoid invasion 
of ih** joint when possible 

4 In malumted fractures about ue amde and 
the kg, the fraclurt of the hbula shoj’d not be 
disregarded There should be accurate reduction 
of the libuia which is a veiy important facto' 
in maintaining alioemcnt, and preventing dis 
placement of the foot and jniJe The same pnn 
uple 1$ of equal importance m fresh fractuies to 
prevent malunion 

5 The empio) ment of autogenous grafts for the 

purpose of elongation, the correction of deviation, 
and to restore the normal articular p’ane b) m 
serting between fragments after transverse 0 te 
otoRij IS a valuable procedure that is successful m 
practically every instance if it is efBcientij ajv 
piled , 

6 The laige number of fractures encountered 
m wbicb malpojjjiDn is discovered before union 
hasovreurred in dcUj ed union in non union and 
in actual malunion or vioous union is sufficient 
evident that fractures are not efficiently treated 
and even more strenuous efforts should be made 
to rectify this condition 
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^ ‘"T HE tremendous growth of human enter- 
I prise since the beginning of this centui^'^ 

I has been followed by new dangers to the 
health of man It is a great responsi- 
bility that has been added to orgamzed medicine, 
and It IS our duty to use all our means to prevent 
mdustnal disability, as well as to treat the \'ictims 
of our even more complicated modem commu- 
nities An important therapeutic measure in in- 
dustrial medicine and traumatic surgery is phys- 
ical therapy 

Physical means were the basis for treatment on 
the island of Cos m 400 B c., where massage, 
exercises, water, and sun were used to restore the 
sick to health. In our days, during the World 
War all useful procedures in this line were con- 
centrated in the base hospitals in order to get the 
disabled soldiers back to the front as soon as pos- 
sible Physical therapy received its “baptism 
under fire” so to speak Alany doctors were in- 
troduced to therapeutics of which they had little 
knowledge, but which they accepted indiscrimi- 
nately. WTien the war was over the medical 
profession was confronted with modem industrj’’ 
enormously increased and producing problems 
similar to the war. 

One of these problems was the care of the vic- 
tims of modem mdustrj'^ and modem transporta- 
tion Physical therapy was employed extensively 
both by institutions and by pnvate practitioners 
ilanufacturers flooded the market with all kinds 
of appliances which were forced on the medical 
profession by high powered salesmen In 1927 
the American Aledical .Association created a 
Council on Physical Therap)^ This council is to 
physical therapy what the Council on Pharmacy 
is to the dmg therapeutics The Council on 
Physical Therapy is curbing commercialism and 
unwarranted claims for apparatus. It advocates 
basic training in undergraduate and graduate 
medical schools, as well as in the county and state 
medical societies 

The Council on Ph3'sical Therapy of the Amer- 
ican Aledical Association has defined phj'sical 

From the Physical The'^epy Departaient, Kev- Yo-k Hospital 
aad Hospital for Ruptured and Cnppled 

Presented in the Symposium on Industrial Alediane and 
Traumatic Surgerj before the Cluucal Congress of the Amencaa 
CoUeee of Surgeons, Chicago, October 25-29, 1937 


therapi' as the application of heat and cold, the 
actinic rays, water, electricity, massage and 
therapeutic exercises PhjAcal therap\' as 3-ou 
know it in traumatic surger}" is onl}' a part of 
phj'sical therap3" as a whole. Such treatments as 
underwater exercises for poliomyelitis, ultra\-ioIet 
radiation in rickets, heliotherapy in extrapul- 
monarj' tuberculosis, hj-perpi’rexia in gonorrheal 
arthritis, corrective exercises and postural train- 
ing, and hydrotherapy in the management of 
arthritis, are fairlj' weU established 

UTiat is the relation of phj'sical therapj’ to in- 
dustrial medicine and traumatic surgery', who 
should use it, and how much is rational thera- 
peutics? I believe that there is little indication 
for speciahsts in phj'sical therapy except in the 
larger hospitals and teaching institutions Phys- 
ical therapy should be a part of the surgeon’s 
armamentarium. I agree fully' with Dr. Mock who 
has said that 65 per cent of all industrial cases 
need physical therapy'. Fifty per cent of these 
can be treated with application of heat, massage, 
and therapeutic exercises, the next 25 per cent 
require some apparatus, such as whirlpool baths, 
diathermy, and ultraviolet radiation which can 
all be done by the practitioner. Only the last 
25 per cent require physical therapy methods that 
involve more experience and specialized knowl- 
edge, such as electrodiagnosis, ionization, etc 
The efificiency of heat and massage and thera- 
peutic exercises in the management of the trau- 
matic patient is such that it will answer our pur- 
pose in most cases Aluch of the physiological 
action that we depend upon is through the circu- 
lation. Some years ago I worked out the foUov.'ing 
experiment: I injected i/io cubic centimeter 
normal saline subcutaneously, and found, if left 
alone, that it would be absorbed in 51 to 61 
minutes If massage was applied it would dis- 
appear in 6 to 9 mmutes 

Table I shows the great value of massage; that 
It is far more efficient than the other modalities 
A few years ago I collected 100 consecutive 
traumatic cases in which the patient paid for his 
own treatments, and compared them with 100 
consecutive compensation cases of similar diag- 
noses I found that the latter cases received 20 
per cent more treatments before discharge. There 
75 
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riBLE Z — CIRCULArORV ACTION OP 
PHYSICAL MOD<ILmES 


t/ia c an notmal saline injected sabcaUneousIy tt tb 
sorbed- ifaaates 

NennsUyia 5« to«* 

Byia«s»8tio 6^ 

By electnc vibrator m o to >* 

By ultrivialet radiation in 30 tux* 

By static wave current in to to ii 

3 S to 33 


Dy thenno-lamp— 37 s watu — 60 cm m 
By infrared — 600 waus~ 6 o cm in 
By diathermy— cuffs— rooom amp in 4 a to m 

By galvanic current in 44 to 46 


By /aratiic current . . 

By sinusoidal current in 
By passive esertisea— Zander 


were undoubtedly abuses of ph>sical therapy 
Hus was especially true between and 3930 
Large industnal clitucs were organued for profit 
rather than for cure I know of one such cUnic 
where one techmaan treated an average of 60 
patients a day Such treatments were of course 
inadequate to saj the least A reaction to such 
treatmest in addition to the economic d^resston 
brought a more critical attitude towa^ the treat 
merit of the industnal patient and especiadj the 
generous use of phy steal therapy in the conv ales' 
cent stage Physical therapy is on trial and t m 
willing to give my usumony I am m charge of 
physical therapy m two large New iork hos 
pitals ona salary and therefore without fiinancial 
interest as to whether a patient has one treatment 
or a hundred I am concerned only mth the com 
picta regjoratioa of the pauent as eariy as pos 
siblc My judgment is therefore not exposed to 
temptations of prolonging treatments for finan 
cial gams 

In thia paper I shall confine myself fo the 
raciods of physical therapy commonly used in 
traumatic surgery My intentions are not to go 
into detail but I shall attempt to direct in a 
general wav yourappreciaUono/phvsical ticiapy 

Fradures The modem treatment of fractures 
recognizes the break in contmuitv of the bone as 
well as the damage to the soft tissue We most 
realise thst mSh a whole uKhvideal 

who has an extremity which has a fracture Mur 
ray states that physical therapy in fractures mini 
mizes chances of delayed union prevents the 
oigamxation of scar Ussue m muscles joint cap- 
sules and tendons decreases the functional hmi 
tation that otherwise has to be dealt with after 
the bone has healed If we review the physio- 
logical healing of a fracture based on cxpertmental 
work on bone repair, we may divide this r-epasr 


into 5 st^es , , , 

First stage The immediate result of a fracture 


IS a hemoxibage, which is central, subpenosted 
and muscular This hemorrhage produces the 
cfmical sy mptoms of pam, swelling and muscular 
spasm These symptoms indicate nature’s at 
tempt at immobilization After best possible 
reduction has been obtained, our eSorts should be 
to maintain this 

Second stage A few hours after the fracture, a 
productive laSammatory process begins, which 
through granulation tissue formed and me eru 
date of fibnn and scrum, changes into a hema 
toma The clinical symptoms of pain, swelling 
and muscular spasm persist, they tell us to keep 
our hands off and to maintain unmobihzatioQ 
Third stage Forty eight to 77 hours after the 
reduction the hematoma surrounding the frag 
menis is further organized by connective tissue 
osteoblasts appear, and some bone matnr u 
formed from the intracellular substance Pam 
and muscle spasm have disappeared and swelling 
decreased 

Fourth stage On the fourth or fifth day we hav f 
a soft callus consisting of osteoid tissue The 
calciuoi salts (calcium phosphates and caloum 
carbonates) are deposited in the connective tissue 
stroma 

Fifth stage After the first week the connective 
tissue IS well organized osteoid tissue appears 
and there is a general transibon of the cells (com 
connective tissue to osteoid tissue to bone At 
this stage the pauent often complams of suSness 
m adjacent joints the soft parts about the frac 
ture are desenhed as lifeless Now we are dealing 
with a convalescent fracture id which the bony 
repair has gone into a soft callus, and there are no 
muscular spasm swelling or pam which contra 
indicate restoration of luactioa 
The physical therapy treatment should start m 
the third stage 1 e , me second or third day of 
healing whenever possible The functional res- 
toration should go Mad la band with the heahag 
of the fracture If this is followed there is no 
penod of after treatment and when the fracture 
IS healed the damaged soft tissue and the adjaceni 
joints are Bomal in function Muscular streegth 
and CO ordination of muscles are best obtained by 
occupational therapy 

Where complicalions follow such as traum^c 
artimtis contractures or bone atrophy 
appbcations may be used or diathenny, snort 
wave, or electrical stimubUon of muscles 
I believe that this treatment should 
and supervised by the surgeon responsible lor the 

fracture His duty is not only to bring about £W 

union of the fracture but to return the patient to 
his pre acadent functional activity 
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The importance of active exercises carmot be 
emphasized too greatly. Let the patient take 
some of the responsibility, exercises -with a pur- 
pose such as occupational therapy are superior to 
passive movements with e^ensive apparatus. 

The injected hand. The infected hand is a very 
common and a very serious problem for the 
traumatic surgeon Kanavel’s work on this sub- 
iect as to the pathology and surgerj- is a classic. 
However, after the hand has been properly in- 
cised, the restoration of function is often ham- 
pered by immobrhzing dressings. The fingers are 
not moved for several weeks, and adhesions are 
laid down between the tendon and its sheath, the 
joints undergo arthritic changes, and the soft 
tissue atrophies, resulting in a very useless hand 
with a high percentage of disabilitJ^ Phj'sical 
therapy can be of real aid to the traumatic sur- 
geon in these cases, in the form of whirlpool baths 
and active exercises On the third day after the 
incisions have been made there is probablj' verj' 
little chance of any bleeding, and this is the 
time for submersion in the whirlpool for 15 to 30 
minutes The whirlpool bath is a basin into which 
water of no degrees is forced by 50 pounds pres- 
sure, forming a whirl It has an osmotic effect on 
the soft tissue, a mechanical cleansing effect, and 
also produces slight molecular massage on the 
hand The patient is encouraged to move wrist 
and fingers, which makes it similar to llfillem’s 
treatment which was popular during the war. The 
basins are cleansed wi& lysol after each treat- 
ment, and I have never seen any re-infection caused 
by this treatment. This procedure should be 
followed twice a day, and every 2 days a sub- 
erythema dose of ultraviolet to sterilize the skin 
and external wounds should be apphed 

For localized infections anywhere on the body 
I have been much impressed by Cooley’s com- 
press. It consists of a rubber covered heating coU, 
which is controlled by a rheostat It maintains a 
temperature of 140 to 160 degrees Fahrenheit 
Between the cod and the skin we have a flannel 
compress, which is saturated with fluid. In the 
flannel compress we have a sleeve which runs to 
the center of the cod and holds a thermometer. 
Vanous kinds of fluids are used to keep the 
flannel compress moist Boric acid is useful for 
eye infections, normal saline for preparation for 
a skm graft, half strength Dakin for osteom}'e- 
litis, and magnesium sulphate 5 to 10 per cent for 
localizing infections Of course the patient is 
hospitalized, and compress is kept on both day 
and mght As in the treatment of fractures, the 
physical therapy should go hand in hand with the 
surgical treatment. If the functional treatment 


is started only when the wounds are healed, it 
will often result in a “frozen hand ” The treat- 
ment recommended for this condition is paraffin 
dips, strong electrical stimulation to the muscles, 
and active and passive exercises The paraffin 
dipping is a simple procedure which can also be 
carried on by the patient at home. We use labo- 
ratory' paraffin which melts at 150 degrees; then 
it is cooled to 130 degrees and the hand is im- 
mersed 12 times The paraffin glove thus formed 
is kept on IS minutes, and the hand is ready for 
massage. 

Low back pain. WTien we changed from quad- 
ruped to a biped position, the greatest change 
took place between the trunk and the pehds. This 
change concerned both the anatomy and the 
phj’siology. To a weakened anatomical structure 
was added an increased actiffity. The angle be- 
tween the trunk and the lower extremities was 
increased 90 per cent. This was accomplished by 
stretching certain muscles and shortening others. 
The weight bearing alone was difficult in the new 
biped position, and now when we add stress and 
strain to this area of the body as we do so much 
in our industrial work, there is no wonder that 
low back pain is a very' common occurrence that 
we are called upon to treat, hlost injuries to the 
lower back involve the soft tissues only, and are 
not demonstrable by x-rays I shall limit my 
discussion to low back injuries and exclude frac- 
tures, subluxations, arthritis, neoplasms, referred 
pain, etc 

What has physical therapy to offer in these 
back pains? If you will agree with me that a vast 
number of low back pains fall into a group in 
which no definite etiology can be established, 
except that of faulty' body mechanics, I shall en- 
deavor to show y'ou how an intelligent analysis 
of body mechanics may lead to relief and cure 
in these cases However, y'ou have to use some 
discrimination in the application. In discussing 
this subject with a doctor who had treated many 
back cases among the miners in Pennsy'lvania, he 
told me how he had journeyed to Boston to learn 
something of e.xerdses for low back pain ETien 
he returned home and tried to show the coal 
miners a set routine of exercises, he failed com- 
pletely. He decided that what was good for the 
Cabots and Lodges was not good for a coal miner. 
The correction of body mechanics has to be in- 
dix-idual and based on careful analysis. The 
skeleton is maintained in correct position by the 
muscles. However, it depends less on muscular 
stren^ than on balance of strength betneen 
opposing muscles If you uiU \-isualize the pelvis 
as a double lever with the fulcrum in the hip 
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jcuflt, you wjl] &!)d two sausck groups o 

each other postenocly They are Ih* eccchw 
shia® quadratusluntborum, puJIingupwarf and 
the hamstni^s, pyriformis, and glutens mtinius 
puJhng downward Anteriorly vre ha\e the ante 
nor abdominais, especially the rectus abdonmnis 
pullmg upward, and these are opposed by the hip 
Sesars, tho rectus Icaaris, ihapsais, tensor /as.'ia 
lata and sartonus which pull downward "Mr 
Philip \\ lies of London has shown that the action 
currents of these muscles v ary considerably, even 
i« the same tauscle depending upon the amount 
of work demanded It la easy to understand how 
any overwork of any of th“ 5 «: oppo muscle 
groups will unbafance the leverage most 

cojBjnoii ocoirrence is probably a weakening ot 
the abdorama! muscles which throws an increased 
strain on the opposing back muscles These will 
sooa be overtSKd go into spasm and begin u* 
ache The whole muscle balance which keeps tie 
pelns in correct position is unset and the stage 
is set^foc low backache which becomes chronic 
unless the meebauesare cirefuUy analyzed and 
cotrcclcd 

The very common sciatic syndrome which 
often accompafltts low back pain has been de 
scribed by Dr Freiberg as being due to pressure 
of the pj nfonms muscle ov er the soatic nerve 

\fter we have established a weakness af the 
abdominal muscles, shortening of the ham»iTtngs 
or a muscle tear of the low back muscles a» cause 
for unbalanced support of the pelvic our treat 
tnent consists m (t) rot for the overworked 
jnijxle (3) support for the weakened muscles 
lollowedby sltencthemiigewcises Cs) stretching 
of the contracted muscles bv the use of heat 
massage and manipulation to restore flesibihtv 
(4) correction of odicx faulty mechanics, for 
example the feet which may be tie pnmary 
cau»e for the unbalance of muscle power about 
the pelvis 

This approach that I have attempted to out 
Ime is useful as a preventahv e measure ft is the 
only trealmeat in many cases and is supple 
mentary to the treatment of nearly all low back 
pains 

The future development of physical therapy 
lies in the hands of the traumatic surgeon and the 
orthoptic surgeon Most of our traumauc pa 
tienu. require simple physical therapy such as 
heat, massage, and therapeutic everoses applied 
with intelligence rather than with expensive 
apparatus The surgeon responsible for th« ease 
should see the patient through to the hnai stage 
of complete luncUonal restoration Instead of 
dividiU" the treatment into a surgical tteatnieot 


sitd an after tmtmeat, they houJd go hand « 
band 

This can be done only if the surgeon cm 
ploys properly trained technicians flfy cniiosa 
•of the traumatic surgeon is that he does not 
employ the best assi»lants He often uses a curse 
without physical therapy tr'imiag or a nia^jeii«e 
With inadcquale training These are often picked 
because of thcir personality rather than their 
professional education 

The Council oq ^fedicai Eduatioa has set 
down certain requirements for physical therapv 
technicians that mil lead to a national registm 
tion, certified by the American Congress of 
Physical Therapy 

It IS evident that in out large hospitals atidfcig 
indu&trul center® it ts advantageous both eco- 
nomically and professionally to have woreof Je«j 
erieiisive departments of physical therapy with a 
speoalist at the bead The type ot hospital i'll) 
determine the development of this dcpsrtinsot 


i About 75 pet cent of the traumatic patieati 
require physical therapy Of rhisnamber 50 per 
cent require simple pb> sical therapy and 3 $ pet 
cent may require some apparatus but both thw 
groups can be handled by the surgeon and his 
assistant Only id the last 95 per cent may special 
coRsulution be advisable 
a The surgeon should be respoastbk for tie 
whole trcafiaent both the surgical end /unciional 
tfcatment, which should be simultaneous 

3 This can be done if the surgeon will cinpb) 
properly trained technicians as assistants 

4 Dcpartmsntsofphysicaf therapy laoufWs- 
pilals often require a specialist in physical Iher 
apj This department should be used as a rcf« 
ence department siaular to t ray and laboralwy 
departments 
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SYMPOSIUM: TREATMENT OF FRACTURES 

ORGANIZATION OF REGIONAL FRACTURE GROUPS 

CHARLES L SCUDDER, M D., F A C S., Boston, Massachusetts 


M ore and more am I corndnced that 
the outstanding contribution to the 
treatment of fractures by American 
surger}’- in this twentieth century 
IS the intelligent care of the injured person from 
the time of the accident until the resumption of 
pre-accident activities. 

But j^ou may say this includes ever^’’ phase 
of the treatment of a fracture. I reply, it is in- 
tended to 

American common sense in surgerv’’ is an asset 
of no mean proportion In general, in America, 
sound surgical judgment is more prevalent than 
poor surgical judgment, but the ignorance of pro- 
fessional men as to the treatment of a fracture is 
widespread. 

Probably the incompetents and the moraOy 
obtuse of our profession can never be completel}’’ 
eradicated, any more than general society can be 
purged of those seeking something for nothing. 

All of us are familiar with cases similar to the 
following: 

C ISE I A young adult of 24 years falls from a telephone 
pole u lule at u ork as a lineman He breaks the left femoral 
shaft He is taken to a nearby hospital. He is cared for by 
the attendmg surgeon After 3 ueeks, it 13 found that the 
abrasions below the knee are infected; that the thigh is 
cun ed backw ard and outw ard, and that there is shorten- 
ing and no evidence of umon 

Case 2 A fracture of the leg below the knee A plaster- 
of-pans sphnt is applied to the whole estremity by the 
doctor The nurse calls the doctor the same mght, telling 
him the patient is in pain and that the toes on the injured 
side are blue “A dose of medicine, I will see him m the 
morning ” In the mommg, the toes are black The doctor 
removes the plaster sphnt, and an amputation at the mid- 
dle of the thigh IS done 

These are not isolated instances. We all know 
similar tragic experiences 
Such recurring instances of poor handling were 
the reasons for the formation of a fracture com- 
mittee 16 years ago. Whth the mcrease in number 
and the growing complexity and seriousness of 
fractures, the same reasons for such a committee 
exist today and are more imperative than ever. 

Presented m the Fracture Sjunposium, before the Chmeal 
Congress of the Atnencan College of Surgeons, Chicago, October 
23-29, 1937 


The surgical profession is awake to the need 
for improved methods of treating the injured. 

There exists today a well organized movement 
within the surgical profession to further graduate 
teaching in the care of a fracture. 

The 1,172 members of the fracture committee 
form a wide awake, active teaching group, eager 
to leam and readt^ to impart their knowledge on 
this important subject to the medical profession. 
Therefore, opportunities for graduate instruc- 
tion in fractures exist in everj' state of these 
United States, and in everv' pro\Tnce in Canada. 

I will present to you, today, certain of the ways 
in which the Regional Fracture Groups carr}- op 
in this nation wide propaganda. I will not in this 
brief statement tell you how each of the com- 
mittees is functioning; but I have assembled a 
few methods which are characteristic of all the 
committees. 

There are 66 regional committees, with a mem- 
bership of 1,172. This is the largest postgraduate 
group attempting improvement in any surgical 
subject. A galax}' of teachers form this activit}'. 
Something good must result. Good has already 
resulted. 

hi general, the whole surgical profession is more 
ahve and responsive to fractures than ever before. 
Individual fractures are being better treated. 

The complications attendmg fractures are: 
(a) injuries to the cranial contents, (b) injuries 
to the spine and spinal cord; (c) injuries to the 
chest and its viscera; (d) injuries to the abdomi- 
nal organs, with or without fracture of the pelvis; 
(e) nerve lesions of the extremities; (f) blood 
vessel damage All these complications are being 
more surely recognized, and appropriate treat- 
ment is being instituted at an early date. 

The disappearance of the old-time apathy of 
the medical profession toward fractures is not a 
mere coincidence. It is due in large measure to 
the active co-operation of the surgical profession 
through these regional committees. 

I would not stress in this connection the 
rapidity of improvement in treatment, but rather 
the slowly moving medical mind in its apprehen- 
sion of all that such co-operative action means: 
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better surgical results And after all, this is our 
ideal better results in the treatment of fracture — 
making the fracture less disabling nov. and forevCT 

Ever} regional group in each state makes con 
tacts with all agenaes or oi^,anjratjons possiUe 
(i) doctors, (3) hospitals, (3) nursing associations, 
(4) social service organizations, (5) hospital asso- 
ciations, (0) medical assoaations and soatties, 
(7) clubs, (8) the police, {9) fire departments, 
fro) safety organizations, (11) boards 0/ health. 
In) school committees, (13) trucking concerns 
(14) Boy Scoats, (rg) Girl ^outs, {x6) American 
Red Cross local chapters, (17) industnal acodent 
boards, (j 8) registrars of motor vehicles, (rgl in 
surance companies, (ao) the legal profession 

In what follows, I cite at random from the 
reported activities of the regional fracture com 
mittees m certain states All state committees 
ire busy some more so than others It is iropor 
tant to have an active man m charge of a state 
committee who is informed, energetic, wide 
awake, and interested 

7 r Ceor^tc Ambulances are all onmed and 
maaoed b} undertakers as is so commonly the 
case throughout the United States The s*ate 
association of undertakers was addressed and 
brought into line with the idea of the proper 
equipiPcnt of ambulances The state supenn 
tendent of schools, and the superintendent of the 
public schools of Atlanta, both have been ap 
proached with reference to teaching first aid in 
ttactures throughout the public schools of the 


state 

/n Ohio The whole state is well organized be 
ii^ divided into distncts In the Toledo disuict 
a survey of the hospitals, is being made The 
president ^ the Ohio State Medical Secret} is 
assisting in interesting the counallors of the 
county soaeties In Cie Northeastern Di inct 
of Ohio chnics have been held and addresses on 
the treatc&'Qt of fractures have been made The 
local health boards and the police departments 
have ccHiperated in first aid clas es At the 
state medical meeting in Cleveland each day the 
Cleveland police drove on to the exhibition floor 
and demonstrated the appUcation and use of 
emereency splints The Distnct fxaclure com 
mittee has asked all subcommittees to co-operate 
mih the county medical society in arranging a 
meeting this winter m each of ihe fifteen coun 
ties and has offered to provnde speakers ri desired 
A round tabic discussion was held m u^eland 
of all the chairmen of the subcommittees through 

attd the Boy Area Commit 
tees have been appointed, viz (1) an executive. 


(a) an educational, (3) a hospital equipment and 
care, (4) a transport and acabulattre comm't’ee 
All members are on their toes, interested, and 
active At a recent meeting, an address on m 
teme instruction was given It was urgM that 
special residents be as igned to care for all frac 
ture cases Teaching in medical schools nas dis 
cussed An Amencan Red Cro'S representative 
took an active part in the program 
In Minnesota The state regional committee 
has a definite program well under wa} Just now 
four special subjects are being handled (i) the 
transport of fractures, (z) the diagnosis of frac 
(ures, fj) the hospital equipment for the treat 
ment of fractures, (4) postgraduate educat-on m 
the proper treatment of fractures 
As to transport, several members of the com 
mittce have secured passage of an ordinance in 
ihor olies requiring that proper splints be kept 
in the ambulances The following is a sample 
ordinance 


, 4 » crdiHniee reqiiinn a'/iMaiues te bf 
firt! aid and tplinl apflieiee! la ie iffrarei iy Mr BiarS 
at Beatsk and rejMnnt an etlendanl uiti a uriillteli v 

City Council of the Citv of Ctookiton Do Ordaia 
Secltan i Jvo person, firm or corpoKtion ihaJl eperst* 
«r cause le be operated any smbulsnce puDjit orpnviM 
or any ether vemeJe commonly used tor lav tnaspotlstiw 
or conveyance of the sick or injured wiiliout hav M 
vehiJe eqwp^ wiA a vet of simple first aid lad spunt 
appba'iewappwied by the Board of Health and havwzw 
atUDdoitce at all tunes such vehi leisla useapeiw a^ 
bas obtained a certificate of fitness as an amcpaliiw 
otiendant from the Board of Hesfth 
5<cl)o» a Any person desinni? a cerufieate as ao 
lance attendant shall make applicauoa m a ntinff 
to th Board of Health Before the issuance of any sotR 
iCTUficate the applicant therefor must present “ 

his qiialibcations to fiU such posi 10a and must demoB 
strale to the satj facuoa of the Board of Health^ abihiy 
to rtndei etoergercy fi’Vt aid and to apply properiv ap 
pniied spunta to arm and leg ' actuwi , , 

he Iwn 3 Any person nolitinff 
ordiaance shall upon convjcuoa thewof ^ 
fine of not to exceed One Kurdred and no 
D^an or by iJBprBO!i!a*at for not more than ninety (90) 

4 This ordinaw e shall be » ^ 

tfom aid alter us passage approval publvation ana 

**0^ the cal! of ayes and nays upon the passage of the 

EKkho* Bw-kley Linsttr Hag a Hamertil! 

Aldermen voting m the negative Hint 
Upon thia vole the ordinance was declared passeo 
the President of lie Council 

U»> 0/ II. &.»>• 

4 niroied the j6th day of Aprd fifayof 


Attest „ , 

BeegetU M Loken City CierV 
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SCUDDER- ORGANIZATION OF REGIONAL FRACTURE GROUPS 


This ordinance vras published in the May, 1937, 
issue of Alhincsoia Medicine, page 304. 

Our committee feels that in obtaining the 
passage of such an ordinance in the various 
communities permanence of the movement is 
established to a certain extent and also that con- 
siderable public education results. We have used 
the moving picture films to supplement the argu- 
ments for the ordinance in education of the city 
officials and also of the profession. 

As to diagnosis, rules are posted under glass 
and framed in the x-raj*^ laboratories of all hos- 
pitals for the guidance of x-ray technicians 
Co-operation is maintained with the Boy Scout, 
Girl Scout, Red Cross, and Highway Patrol 
organizations to improve first aid and transport 
of fractures 

In Vermont. At the Medical School of the 
University of Vermont, medical students are 
trained in the use of traction in the transport of 
fractures A suiv-ey of the hospitals of the state 
has been made in so far as fractures are concerned. 
Motor vehicle pohce, now furnished with auto- 
mobiles, are manned bj' capable young men. The 
State Commissioner of Alotor Vehicles is equip)- 
ping the cars with splints Committee on Clinical 
hleetings is active in aU sections of the state. 
The prevalence of mal-practice suits has stimu- 
lated interest in the state fracture committee. 

In North Dakota The Regional Fracture Com- 
mittee of North Dakota has become the Fracture 
Comrmttee of the State INIedical Society. 

In Montana The Regional Committee is in 
touch with men throughout the state able and 
willing and ready to present papers on fractures. 

In Indiana. The state is thoroughly organized 
with 14 operating subcommittees. A very in- 
tensive work is being done. 

In Connecticut. The State Department of 
Education probably will sponsor this winter a 
state convention for all interested in first aid. 
The State Department of Motor Vehicles, 
ffirough its commissioner, has issued a circular of 
information regarding fractures. It has been 
planned with the telephone company so that a 
call from any section of the state, “ Send an am- 
bulance,” will result in the call being relayed to 
the nearest police barracks. 

_ The present subcommittees are; membership, 
liaison, ambulance equipment, hospital care and 
equipment, education and publicity, clinical meet- 
ings, ways and means No splints were available 


so the committee had them made at low cost. 
National Red Cross contact is maintained. 

State Printing Press is utilized so costs to com- 
mittee are nothing except for paper. Committee 
dues are two dollars State has a highway safety 
department A Commission of State Department 
of Education takes care of first aid instruction. 

The iEtna Life Insurance Company has spon- 
sored an educational film, “Emergency Splint- 
ing.” The state medical journal in each issue 
carries an article of progress in fractures. The 
Safety Promotion Director under Motor Vehicle 
Commissioner is broadcasting and sending infor- 
mation to newspapers interested. 

In New York. Many subcommittees exist. 
The subcommittee on follow up is working on 
a standard method so as to evaluate the effi- 
ciency of difierent methods of treatment. Trans- 
port of spinal injuries was discussed and studied. 
Earlier this year there was a “Fracture Day” at 
the New York Academy of Medicine, with papers 
in the morning, limcheon and papers in the after- 
noon, valuable for all doctors in the neighborhood. 

These are some of the waj's that the state 
regional committees are working throughout the 
country, attempting to help lie profession to 
take better care of lie individual with a fracture 
The organization of the state regional commit- 
tees is a major development in the move to im- 
prove the treatment of fractures, and these active 
groups, sponsored by the American College of 
Surgeons, form the largest, finest, and best or- 
ganized graduate teaching body in America. 
From the graduate educational point of ffiew, no 
subject in medidne or surgery is so well covered 
as is the treatment of fractures. 

Gentlemen, in these matters we are all con- 
cerned and interested. Whether we are members 
of committees or not, all of us are responsible for 
elevating the practice of surgery in our home 
communities, for brin^g the art of surgerj' 
nearer and nearer to its scientific bases 

Each one of us can do something. Co-operate 
whenever possible with your state committee. 
Hold fast to the truth that the treatment of frac- 
tures and their complications demands very spe- 
cial training and aptitude See to it that some 
one in your district is so trained: thereby the art 
of surgery will be furthered, and the injured man 
will be treated in the best manner possible. 

Thus succ^sful progress will creep from point 
to point, testing each step. 
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better surgical results And, after all, ^ts is our 
ideal better results la the treatment of frarture— 
making the fracture less disabling now andfore\cr 
Every regional group in each state makes cot 
tacts with ail agencies or organizations posable 
(r) doctors, (2) hospitals, (3) nursing assoaaUons, 
(4) social service organizaUons, <s) hospital asso- 
aalions, (6) medical assoaations and sooeties, 
(7) clubs, (S) the police, (9) fire department 
(to) safely organizations (11) hoards of bealth 
(12) school committees {13) truc^g concerns 
\u) Boy Scouts, (ts) Girl Scouts. (i6) American 
Red Cross local chapters (17) mdustnal acadent 
boards, (iS) registrars of motor yehides, (19) tn 
suraticc companies, {20) the legal profe^ion 
In what follows, 1 ate at random from the 
reported actmUes of the regional fracture com 
TOittees in certain states AU state committees 

ate busy some more so than others Ituim^r 
tant to have an atUve man in charge of a sUte 
comnuttee, who is mfomed. energetic, wide 
awake, and mtereated 

X« Ambulances ate all owned and 

manned by undertakers as Js so comedy the 
case throughout the United Staus The slate 
association of undertakers was addre^d and 
brought into line with the idea of the proper 
Sment of ambulances The state sup^ 
ten«nt of schools, and the supenmendOTt of the 

SCSooi, of’Mtou. 

oMadied m* refaence to trachins <'7' 

fracluies throughout the public schools of the 

'‘/uOSio The whole stole IS Mil otgamied he 

logtoSd toto d^tocts In Uie Toledo *stn« 
, s„rveY of the hospitals is being Mde The 
^ S' if rtf tbft Ohio State Medical Society is 

SSS m S«S.ng fte counefa. of the 

^Tv vtfietics In the Northeastern Disinct 
have been held, and addresses on 

cSS? medical society m ^ngmg » 
Tvitb the of the fifteen cwn 

SsoSed tL provude 

‘.‘"’“d Qble Sseio" 

of S ae cteLea of the s.bco»uuttee, thwogh 
out the state . ^ ^ Coiannt 

Tn Sen ^(t) an «««tne 

tecs have been appointed, viz 


(a) an educaUonal, (3) a hospital eqarpment and 
cate, (4) a transport and ambulance committee 
AH members arc on their toes, mieierted and 
active At a recent meeting an address on in 
teme instruction was given It was mged that 
Mjeoal residents be assigned to care for all Irec 
ture cases Teaching m medical schools was dis- 
cussed An Amencan Red Cross representative 
took an active part in the program 
In ^ftnmsota The state regional committre 
has a dehmte program well under way 
four specia! subjects are being handled {1) tte 
transport of fractures (a) the diagnosis of free 
turea, {3) the hospital equipment for the treat 
meot of fractures, (4) postgraduate educauoa in 
the proper treatment of fractures 
,4s toiransport, several memhets of the com 
mittee have secured passage of 
their cities requiring that proper sphnts he ^ 
in the ambulances The following is a sample 
ordinance 


OiUJiiauvii 

Am ordiMWe rtiuinni 


"n. ct, C...CU .f t^w "'S;S”JS2S?. 


vtbide equipped ^ib * Voitirt Hesllh »ad iaw* “ 




sttec^aet from ihe Board of «« ut imbu 

iMte ■ttradant suit mtr my sueb 

,0 Ibo Boorf of Brsitk “J?" “ rvidiw •' 




to render «roergenc7 dxji • • 

ptwtd splmts to St nrov<su«s cf du. 

3 A«y '‘.i: ?Lr«{ W paiusbed by » 

nnluMLoee sbi^nconwcuon ibe^f « 


6Be«inotl»e«*«u ^ . tJ, 

Dollars or by iinpnson™*'*^ lot “ 

V „ f .w., »nd 03¥S upoo rbe passage of ibe 
Upon Che call of a>« *aa Ba>> vt~ 


Upon Che call ol ' / . 

«*aajvcc ibt vole sl^ Etnme«b 

Sw .to; 


' 4 S?«'S "IL. ,b, a,.«t 


Approved 


dent of Use Council 

dtiejblhd»yolAprf^>9rt^,t^«,d Mayor 
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complete and is found immediatelj’’ following the 
injury when often the nen'e is sectioned or a por- 
tion of the nen^e is destroyed Injury may occur 
during the reduction of the fracture by faulty 
manipulation or unnecessarj" rouglmess, or in an 
attempt to control a struggling patient during in- 
complete anesthesia Later during the repair of 
the bone, the nen-e is sometimes involved in the 
callus, either by inclusion in it vath secondary 
contraction, or by external pressure on the nenm 
trunk. Hj^ieresthesia or partial paralysis of 
motor or sensory' function denotes pressure on the 
nen-e trunk At aU times during the process of 
repair one must constantl}' be on the alert for 
these signs of involvement of the nen'e and ex- 
aminations of the arm to test its function should 
be carried out weekly. During the treatment of 
these cases prior to reduction, it is imperative to 
note whether there is or there is not a nerce in- 
volvement, and again if present or not, the fact 
should be determined immediately after the re- 
duction. Prompt and proper recording of these 
findings will save one some of the tnbulations 
that might fohow, if the case goes to litigation. 

If the musculospiral nen-e is injured earl)*, 
exploration within a period of 10 days to 3 weeks 
with suture or other treatment as imhcated should 
be earned out. If the involvement is late, then 
e.xploration after the union is solid should be done. 

Treatment The principles of reduction are the 
same as for any other bone, namely, to effect as 
early as possible an anatomical reposition of the 
parts Here, because of non-weight beanng, 
shortening of an inch or so does not, as a rule, give 
rise to loss of function, but we feel that the nearer 
the perfect reduction, the earlier the union and 
the more perfect the function This is often best 
accomplished by traction and countertraction, 
manipulation, and moldmg of the parts with the 
hand The direction of traction on the distal 
fragment is made in the direction of the long axis 
of the proximal fragment with the distal fragment 
rotated to the same degree as the pro.ximal one 
As has been stated, save for generah'ties, there 
is no set position for the upper fragment to as- 
sume. Many deformities and displacements are 
rnade worse by improper fixation and manipula- 
tion immediately after the accident, and dunng 
the period of transportation and hospital waiting 
prior to the taking of .x-ray films During this 
period m all suspected cases of these fractures, a 
Murray-Thomas (hinged Thomas) arm splint 
should be apphed with fixation and traction 
through adhesive plaster and Spanish windlass, 
as outlined by the Committee on Fractures of the 
American College of Surgeons With this fixa- 


tion, patients can be readily transported with 
ease and comfort and certain assurance of not 
permitting greater displacement or deformity. 
Often by this primarx" method, a spontaneous re- 
duction vrill take place. WTien properly applied, 
this splint also permits the examination for blood 
vessel and nen-e complications and allows, within 
reason, the taking of x-ray films in two planes for 
diagnosis. If by these films or \-iews one cannot 
satisfy himself as to the position of the fragments, 
then "a second set of films (stereoscopic tx-pe) 
should be made. Many cases of fracture xnll show 
little or no displacement and in these cases we feel 
that fiLxation by the application of molded plaster, 
as will be described later, xviU suffice 

In the transverse or slighti}' oblique tx'pes of 
fracture xnth notching of the ends, manipulation 
under anesthesia often permits of a ready reduc- 
tion. This is carried out on a fracture table xdth 
the fixed or portable fluoroscope. Certain de- 
formities in certain indix'iduals can be reduced 
without anesthesia, howexmr, here failure is met 
with more often than success The anesthesia is 
one of choice — nox'ocain locally has its marked 
limitations; nerve blocking is difficult and not 
xrithout danger; but we prefer general anesthesia. 
Ether was our choice until the past year when we 
hax'e employed the intrax’-enous solution of the 
barbiturate group xvith such satisfaction that 
it is now our preference. 

Hffth the study of the x-ray films, the various 
maneux'ers necessary for reduction can be an- 
ticipated This is carried out by fle.xing the elbow 
to a right angle, with a firm grasp of the forearm 
with one hand and the tower third of the arm with 
the other, while an assistant steadies the upper 
arm This maneuver should be carried out in as 
gentle a manner as possible, so as to prevent 
further damage. It is our custom and belief that 
once the fracture is reduced it can best be main- 
tained by the application of molded plaster 
splints These should extend, one posteriorly 
from the level of the knuckles ox-er the xvrist, 
forearm, elbow, arm, and ox-er the shoulder to the 
lex-el of the scapular border, another anteriorly 
from the ape.x of the axillar}* fold forward to the 
midpalmar region After setting of the plaster 
within 3 to 5 minutes, the entire sphnt can be 
supported by a sling. Durmg this procedure the 
forearm is placed in the position of midpronation 
and supination, and often at times it is necessary 
to include or support this splint by the applica- 
tion of a shoulder spica xrith the plaster extending 
below the level of the costal margin, thus per- 
mitting ffie placing of the lower fragment and 
forearm in a necessary or desired position. 



FRACTURES OF THE SHAFT OF THE HUMERUS 

J HUBER \^AGVER MD F A C S , Pittsburgh PctinsjJvsftu 

F ractures of tbs shaft of the humems Cause, Eoti ever these fractures may be caused b\ 
indude a{! those Itacturcs below the so direct muscular action To this end lo passing 
piled p^ical neck, zmTked b> the upper we caonot help but mentioa the spiral fracture 
lev ei ot the insertfon of the teodoos of the that one occasioaaUy sets resuluog from atlJetic 
pectoraJis major and lalissimui, dorsi muscles, feats— wtestUnff or ttiaU of strength These are 
dowrivvard to the level of the supracondylar tare causes when compared with those of direct 
region or say i or 2 inches abov e the lower arucu trauma 

larsurface AU varieties of fractures laay be ffwjud Symptom The syjsplonjs of the fracture are 

here, varying from the simple transverse. With or cla&itcal In this we may include the history of 
without displacemeM, lo the obUque> loagi direct injury or accident followed by pain, loss of 
tudmal and comminvitcd tjrpes the fraclitre hue function, deformity, abnormal laobuily and cttpi 
extending from a short distance to the entire tus, and these lead to the final and in^etn aid in 
length of the shaft, with all degrees of rhsplace diagnosis, the making of ana ray film. of the part 
meat of one Qt tuore fragments including TOtaUon, Often these fractures of the huaierus are but pari 
anguiatioa and shortening from z to 6 inches of the picture and are complicated or a^soaated 

All types of displacement common to fractures with fracture of the clavicle scapula, sheulder, 

ofthelongbonessrefoundhere&ndnoparticular elbow, ulna sndmdius ItisatthssebaRreuche 
type US noted with any degree of frequency How treating of these cases, that the surgeon s sblUnii 
ever, m simple transverse fractures at cexUin dexiemy are taxed to capacity 
levels muscuUf eciion at times detenmao the Complniitons Directly associated with the 
type of deformity and tends to cettaia displace fracture are injuries to contiguous blood vessels 
meats, forinstanca fractures of the upper third of and nerves Any injury to the larger blood \«s 
the shaft abo^e the insertion of the deltoiel often sets is rare, especially the brachial arterj.bul a 
present the upper fragment 10 an adducted post this vessel 15 se\ ered or contused mth sceoj^ry 
tion due to the action of the laiissimus dorst and dotting, the pulse is absent On the other nsiid 
pectorafa ms/or muscles with the lows/ frag if there Js pressure of a fractured bone md 

meal abducted and overnding the upper be against the vessel the pulse may be weak. Here 

cause of some traction of the deltoid wberras one must constantly be oa iSie iralcb, forgm 
below the level of the deltoid tendon losertron the erally speaking the greater the degree or sevent) 
upper fragment is abducted by this tnusole and of the fracture with associated soft part irautni 
the lower fragment la adducted and ovcrndcsihe the more aptistheliabihtyof blood vessel involve 
upper, due to the action of the bi«ps tncepsr and went 

other rntiscJcs In certain types of fracture of the /Vereiiyury Because of location., the mi^uiO' 
lower third of the shaft, the tendency is toward spiral (radial) nerve lends itself to injury ‘tir^ 
anterior angulation or displacement of the fow« feast one third 0/ rtscoursem tbearm itisfoanU 
fmgrtient, due £0 the action of the exteasoir group lysng m the gronv e which beare it 5 name ,, 1 , 

a( muscles the brachialis bracluoradialis wid ex almost tBioimediate contact with the shaft of the 

tensor carpi radialis longior hatnerus It li m this particular ipwtion that 

The force causing the fracture is, we ferf the majonty of the fractures of the shaft ixcor hence 
pmnarj'atidpnacipleageniJQdetermmingthelype its apparent ready involvement in the 
ofdeformitv Especially 15 this true m ibc obh^ However comparatively itisararecomplicarto 
and comminuted tvpw with secondary dasjAicc aad ts vanoady estimate as occurring ^ , 

merits caused bv UBproper handling jxoproper ♦ to 8 per «ot of ca^ ihe 

splinting of the fragments with the aeuw^ td the nerve injury vary from para«ih«i3 

C„„„, «<.!»« .te »cu «»al 

rtwtniel in ths fartw: Symiw lura the CWol netvc Whether ituinediate Of late depends upon 

CoRgiess ot the Anenoui Collet el Burgewu Ciuciscr Oe»b« tie paralysis of moUon and sensstJon JS 

ts eo jwr - 
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fixation by tap screws. This latter method has 
been the one of our choice and has been pre^dously 
presented. Although this method shortens the 
bone an inch or so, we have never seen any actual 
loss of function from its use and union takes place 
in a shorter time than with grafting. In these 
cases, after proper preparation of the bone, we 
feel that the principles are the same as the treat- 
ing of a new fracture and the main point after 
reduction is fixation. As in simple fractures, we 
do not count on the internal fixation alone, hence 
the molded splints are again applied and main- 
tained for 8 to 12 weeks until umon is firm. 

Motion \Wth the use of the arm sphnts, the 
patient is able to be up and about, but with the 
immobilization of so many joints, muscular 
atrophy takes place rapidly with the attendant 
fixation around the joints (peri-articular ad- 
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hesions). If this inactiidtj’ of the muscles persists 
the circulation diminishes while that of the bone 
increases We feel that exercise of the muscles 
within the splints should be continued To this 
end, we have the patient contract the muscles of 
the forearm by flexing and extending the fingers 
without force, and by contracting the muscles 
of the arm without motion. In this way a ph}^- 
iological balance of circulation is maintained and 
prevents atrophy of muscles and at the same time 
helps in forming bony union. Active mobilization 
of the part should not be attempted until union 
is firm. 

There is little if any originality claimed in our 
methods as presented in this paper. The prin- 
ciples are those used in evein'day practice, 
gleaned from the study of the work of our prede- 
cessors and by observation of our confreres. 
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In certain spiral and comminuted fractures by 
using the same procedure with prolonged traction 
or measured pntn4r> traction with mccianKal 
aids, such as the Sutter traction apparatus aad 
then manual tracuon, cxceUent reducbons can be 
eflected aad the molded plaster splints applied 
Following the war we attempted the trealroent 
in these cases of keeping the patient prone, with 
the use of the suspension and continuoas trac 
Uoa and coimtertraction (both skin and skele 
tal), after the method of Blake and others How 
e\er, we found this not onI> distasteful to the pa 
tients, because of the neccssao long hosptlalua 
tion and concurrent expense but unsatisfactory 
because of the excessive care requited in Ae 
necessary adjustments, non union occurring tmitc 
frequently due to the motion at the ate of frac 
tore To give the impression that this method is 
now com^etfily excluded, is wrong, as there are 
the exceptional eases wi^ the attendant ^ock 
aod other compircations which not onfy perout 
blit require this type of treatment 
In a sense, contradictory to what has been said 
before, i e , that many fmetures of the shaft de 
spue i^sUron, if union is secured lead to good 
function we beheve we should secure as neariy a 
normal position and ahnement as possible Oltcn 
because of the interposition of soft parts and 
ether faclors—muscfe contractions— closed re 
daction cannot be effected In these cases we do 
not hesitate to reduce the fracture xia the open 
method with internal fixation by the use of Sber 
man plates and screws the technique is the 
same as has been advocated for fracture of the 
femur i e the non hand contact technique as 
adv ocated bj Lane and improved by Sherman and 
others the details of which i shall omit 

The approach for the open reduction method is 
by the anteroUteral or so called ‘Henry m 
cision The akia masion is made on a line with 
the longitudinal axis of the humerus (ateral to 
the cephalic vein The skin is blocked is the 
usual manner with towels by the use of the Michel 
clips and an incision is made through the deep 
fascia The biceps is then reflected mesially and 
an WCTSion in the same plane is made through the 
brachiahs anticus down through the periosteum 
r^ectmg the periosteum and muscles from the 
bone giving a neat exposure of the fragments 
In this way there is bo danger of injunng the 
radial nerve aad as one approaches the tower 
third thenervewiUbcfoundinagroovebetweeo 
the brachiahs and the brachial radial muscles 
A^in one might expose tbe bone by a posienor 
incision with reflection of the inceps after method 
used at the Massachusetts General Hospilal 


Dunng the operation, the elbow should be 
fexed to a nght angle to remove the normal mus- 
cfc tension In tbe spiral short or long oblique 
types after reduction is accomplished fiiaticm 
can be maintained by one or more iransfiiatjon 
Shetman tap screws As a rule the longer the 
fracture ime, the less the amount of transfisation 
necessaty, or the fracture can often be held by a 
angle screw properly placed, whereas with the 
diort oblique lines and transverse fractures t^t 
are not notched and do not fix readily, bone plates 
with two or three screws to fix tbe plate above 
and below the line of fracture are used These 
screws with pkites when pla«d through tbe prow 
mal aittex give enough fixation It is unwxse to 
count on internal fixation alone hence following 
the closure tie molded plaster splints are applied 
and the patient js permitted to be up and about 
in a or g days 

Compound fractures are essentially the same 
as Simple fractures save that Che force is more 
severe and the soft part destruction js present to 
a ereaicr degree The treatment niluraily en 
tails more thought for tbe soft parts but as for 
the bone, it is the same as m a simple ftaccure 
In the markedly comminuted fractures extension 
is earned out wiih fixation by the use of a plaster 
cast, whereas in those cases that permit fixation, 
such as a transverse and oblique fracture, the use 
of internal fitation is used This is done at the 
sanie sitting as the debndereent, and Carrel 
Dabn technique is used in the trealroent of the 
wound Ckcasionally one has to treat these pa 
neats bj the use of skeletal traction Kirschner 
steel wae or ice tongs are applied with the pa 
tient recumbent \\ e hav e and prefer to use the 
body spica with fixation of the lower fragment in 
the molded plaster sphnt after iransfisatjon by a 
Ksrschner wire and proper tracuon In this way 
windows can be left or later made in the plaster 
for treatment of the wound 

Unuaitcd fractures of the shaft of tbe humerus 
art seen about as frequently as any other bone 
The causes are many by theory such as the m 
terpositioa of soft parts fracture through a 
outneiii artery lues, etc but we feel the most 
important is the one of improper fixation and 
Bgaio we emphasiee the necessity of proper 
mg— internal and etteraal—ovcr a period of » 
to ro weeks IMien pseudo-arthrosis or non 
union does occur, two methods of ueatmeni art 
avadable Onir-bone grafting using an autog 
esous uda> or onlay graft, transplanled from lie 
tibia or the sliding onlay from the upper or lower 
ftagmtat and fisaUon of the graft with Up 
strews andtheotheribesocalled step-cut with 



OGILVIE- PLACE OF THE FRACTURE SER\TCE IK A GENERAL HOSPITAL 487 


Speaahsm is a necessaty outcome of the com- 
plexity of medicme. It is inemtable, and n-hen it 
arises spontaneously as it should, it is advanta- 
geous Each new speaahsm is the outcome of some 
particular need of the time-, the existence of a 
field of work that has hitherto been neglected, 
the discover}- of some new disease or theoiy’ of 
disease demanding intensive study, the need of an 
unusual technique or the use of delicate instru- 
ments, or the rarity of the condition to be studied, 
so that only by single minded application can a 
man hope to see enough cases to be familiar with 
its manifestations Each is started by the vision 
and energ}' of a pioneer or group of pioneers and 
each will contmue to live and grow so long as the 
need for it is a real one, and so long as the men 
who practice it are enthusiasts 
Some subjects return to the main body of sur- 
gerj- when the wav^e of discover}' that lifted them 
from the common level is spent, others remain 
apart because they seem to be marked out by 
some convement boundary of topography, age, or 
sex, or even by mere force of tradition These 
last have advantages brought by all specialization, 
of intensive study and extensive expenence, but 
they have their own dangers, particularly in the 
l}-pe of man they attract, and the amount of 
general surgical education which they demand as 
a preliminary To found a new specialism requires 
ability, vision, courage, and a dogged tenacity, 
for these schisms are always bitterly opposed It 
IS the founding of a new land and it needs the 
spirit of a pdgnm father But to enter one al- 
ready explored, delimited, and settled, is indica- 
tive of the reverse qualities, the vdsh for a quiet 
hfe, freedom from competition, and a steady 
competence 

Is fracture work a specialty? The orthopedic 
surgeon mil say that it is not a specialty in itself 
but a part of his own great specialism. I would 
hesitate to admit his claim mthout further exami- 
nabon and mthout at least a struggle If ortho- 
pedics is die treatment of defomuties, we say a 
fracture is not a deformity and never will be if 
properly treated If orthopedics mcludes poten- 
tial as well as declared deformides, it must even- 
tually treat empyema and gonorrhea as potential 
causes of scohosis and ankylosed joints. If it 
claims the whole locomotor apparatus as its 
proHnce, it is demanding everythmg except the 
serous cavides and has become so vast a subject 
that specialists must arise within a specfahsm 
Let us reiterate those condidons that demand 
spedahzadon Does the treatment of fractures 
demand a high degree of technical skill? Not shill 
but rather patience, conscience, and a determina- 


tion to treat each case as an individual problem 
and to persevere mth it until the result is as good 
as it can be. Does it deal with a pathologv- as yet 
imperfectly understood? It does not. Does it 
involve the use of dehcate and complex instru- 
ments, of a meticulous technique which can be 
acquired only with difficulty and maintained at 
the adequate standard by constant pracdce^ 
Again no Are fractures so rare that it is necessary 
to group them in order that any man should see 
a sufficient number in a lifedme^ Would that it 
were so. Is fracture treatment work that is at 
present badly done’ With shame we must adnut 
that this IS the case, and in this admission lies the 
whole justification for the present demand that 
fractures should be segregated 

Are there any features that distinguish fracture 
work and indicate the form this segregadon should 
take’ There appear to be three. 

First, fracture treatment is the most important 
branch of surger}', more important than that of 
the abdomen, far more so than neural or thoracic 
surgerv', for it deals, not n-ith disease, but with 
the disablement by trauma of a piece of mecha- 
nism hitherto perfect, and it should be possible to 
restore that perfection. In most surgery we have 
to drain, to modify, to excise, we can accept the 
nearly right as pretty good, and can share the 
blame n-ith morbid processes In fractures all 
the bits are there and if we put them together 
they wdl work again. We cannot in most cases 
view any loss of funcdon n-ith complacenc}-, any- 
thing less than one hundred per cent is not good 
enough, but when we ask how this is to be done 
we can say only by hard work and ceaseless self 
cridcism There is no guaranteed road to success 
and the most diverse methods will produce good 
results in the hands of an enthusiast 

Second, fractures are urgent and they occur 
everywhere The padent must be treated at once 
and he must as a rule be treated at or near the 
place where he feU He carmot be saved up for the 
next visit of a traveling expert or transported to 
a central collecting station serving a large dis- 
trict. For this reason we need a large body of 
men throughout the countr}- trained to handle 
fractures competendy. 

Third, fractures, resuldng as they do from 
trauma, do not necessaril}- occur as isolated le- 
sions They often accompany some gra\ er injur}- 
such as a cerebral laceration, a ruptured spleen, 
or a tear of the bladder, conditions demanding 
knowledge or techmque foreign to that of the bone 
specialist The trainmg of the man who has to 
deal with traumadc surgeiy, to which fractures 
belong rather than to orthopedics, cannot be too 



THE PLACE OF THE FRACTURE SERVICE 
IN A GENERAL HOSPITAL 
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I AM deeply appreciate of tie iwmor you 
have conferred upon me m allowing me to 
speak at the Fracture Symposium of jour 
College Coming to this conference as an 
outsider, a visitor tojourcountrj for the first time, 
a surgeon with a lifelong interest m fractures who 
IS jet outside the ranis of orthopedists I feel 
bound to consider the more general aspects of the 
problem, particularly that which is concemuig us 
very much at Uie present time in Bntain, the 
orginuation of new fracture services 
1 had the good lartune to be one o/ two repre 
sentatives of general surgerj on a committee of 
the British Medical Association which was ap 
pointed m 1935 to consider ever> aspect of the 
fracture question as it concerns Britain, and 
which presented a report to our Gov emment that 
some of you may have read The facts which that 
repert l^ought to light have stirred both medical 
And lay opinion in out country and have led to a 
profound discontent with the existing state of 
things, and a determination to improve it We 
may look upon discontent as the mother of prog 
re s, but we must remember that she begets 
change alone and that change is promss not 
because It brings something new but only when it 
brings «oincthing better 
The faeJs which were placed before this cam 
mittee emphasized in a most remarkable manner 
the difference that bes between good and bad 
treatment of fractures We all knew of coorw 
that correct treatment will produce belter results 
than incorrect We were familiar widi some cx 
cellent series in particular fractures But I am 
certain that very few of us were aware till we 
saw It in the cold logic of figures running into 
many bumlreds and observations spread over 
many years, of the immense difference that lay 
between the senes representing patients treated 
in regularly organized services under the control 
of experts, and those collected from scattered 
sources and treated by haphazard methods 
These analyses did not merely show the Contiut 
between perfect and imperfect anatoroical recrai 
struction between complete and partiai restora 
rrom the Fnetufe Dep»nmtat Guy* IIospiUl »n«l Xoyvl 


tloa of function they pointed to a great dd 
fereace m the two senes in the average tune 
elapsed before the patient returns to anv land of 
wort, and a marked divergence in the proportion 
of those permanently disabled after fractures at 
any particular site they provided an estunatc of 
the enormous Cnanaal loss that is sustained 
yearly by insurance companies and fay industry 
Asa whole, as a result of partialorpermaneotdis 
ablement that might bav e been avoided they etn 


phasized the tragic personal factor of the psycho- 
logical wreck of fine xrorkmen 
Medical and lay opinion in England is 
determined largely as the result of tie interest 
awakened by report, that the treatment of 
fractures must be put on a satisfactory basis 
throughout the country and not alone lu certain 
areas But there isaperfectly deficate cleavage be 
tween those who advocate the very large dime 
under purely orthopedic iHaaagcaient designed lo 
deal wi th ail the fractures of a t own or district, and 
those who would organize fracture treatment on 
the basis of the small unit incorporated in the 
emergency service of the hospital and emplovmg 
both general and orthopedic surgeons \Ve al 
ready hav e rcpresentativ es of each type and have 
studied the two systems at work m other coun 
Uirs lie best results we encountered, those 
given HI our report to suggest a standard for emu 
laUon were almost necessarily derived from the 
big dtnics, dealing as they do with large numbers 
carefully recorded and analyzed The smaller 
fracturo teams which are attached to the accident 
services in many of our teaching hospitals have 
no such figures but enquiry suggests that tbeir 
results arc equal to the best The bad cases quoted 
for oorapanson were provided bv surgeons or 
companies dealing with the legal aspects of com 
peasatjon, and represent a collection picked from 
many sources for their v cry badness the outcome 
of Ignorant treatment or no treatment at all 
This question of Ike relative value of large or 
small clinics in fracture work that we arc trying to 
settle IS one of some importance It is not only a 
matter of the place of specialism in surgety w* 
rf the particular demands of the fracture problem 
and the way they should be met to bring we 
greatest benefit to our injured fellow countrymen 
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FUNCTIONAL DISABILITIES AFTER SIMPLE FRACTURE 

With Special Reference to the Importance of Bone Atrophy in the 

Prolongation of Disability 

FRASER B GURD, M D , F.R C S (Can ), F A C.S , Montreal, Canada 


W HEN the Committee of the College 
asked me to uke part in the frac- 
ture symposium, and to present a 
contnbution upon “Functional Dis- 
abilities after Simple Fracture,” it soon became 
erndent that it nas not quite clear ]ust what the 
title might be considered to indicate. That dis- 
abilities persist following simple fractures, and 
that such disabihties ma}”^ last for a longer or 
shorter time, is, of course, axiomatic, that they 
occur in consequence of anatomic abnormalities, 
such as shortening, angulation, and rotation de- 
formities and, also, that they foUow in conse- 
quence of non-union, and of fixation of tendons in 
the neighborhood of the healing bone, is generaUj' 
recognized That in other cases patients remain 
disabled for a longer or shorter time, although 
objectivel}^ the reason for such prolongation of 
disabilitj'- is not easily seen, is less generally appre- 
ciated. In consequence, I believe, on the one 
hand, innocent persons are accused of malingering 
and, on the other hand, suitable treatment is 
withheld 

The problem which I propose to consider is 
why, in a certain proportion of cases, patients 
nhose onginal injury' was not complicated by 
senous damage to structures other than bone, m 
nhich adequate reposition of bone fragments has 
been obtained, and in which bony umon has 
occurred, nevertheless suffer for a longer or 
shorter period disabilities which may interfere 
with their return to their usual vocations Al- 
though It is true that in a small proportion of pa- 
tients functional disabilities in the sense of hys- 
teric manifestations are e.xhibited, and although 
in a somewhat larger percentage of cases a t>-pe of 
Usability for which the French (Brouardel) have 
introduced the term simstrose occurs, it is not my 
intention to do more than refer to these problems 
The most frequent cause for the persistence or 
prolongation of disabihty in the ti^ie of case 
nhich I have indicated is, I believe, intimately 
associated with decalcification, osteoporosis, or 


atrophy of the bones distal to the injured part. 
that is to say, the bones of the foot or hand in the 
case of injuries to the leg and forearm, respec- 
tively 

Since the publication in 1926 of a small book by 
Leriche and Policard in which these authors state 
their experiments upon and their conclusions re- 
garding the physiology' of bone, a number of 
authors have made contnbutions to the subject. 
I refer especially to the contributions of Watson 
Jones and Roberts, Key, and, more particularly, 
Greig of Edinburgh. Ring of Australia disa^ees 
with reference to the relationship of hyperemia to 
decalcification but, in my opinion, somewhat 
weakens his case by agreeing that the two phe- 
nomena are concomitant. 

The normal course of events following bone 
injury is that on the one hand new blood vessels 
are formed and an increased blood circulation 
through the part is exhibited and, on the other 
hand, decalafication of the bone ends iir the 
neighborhood of the fracture takes place. It 
would appear evident that the latter phenomenon 
is exhibited in order to make available at the site 
of the injury^ calcium in a form which can be 
readily utilized in the development of new bone 
so that repair may' be accomplished. As a rule, 
with the gradual and somewhat rapid maturation 
of the new connective tissue elements, oblitera- 
tion of many, or most, of the new blood vessels 
takes place so that, at first, further decalcification 
is arrested and, second, the deposition of calcium 
in the new bone matri.x is accelerated. 

It does not come within the purview of this 
contnbution to enter into a discussion of the 
physiochemical problem operative in the deposi- 
tion of calcium in mesenchymatous tissues in the 
production of bone. The importance of hydro- 
gemon tension of the tissue fluids and of the 
phosphatase concentration m the tissues generally 
and locally, presents problems which are not, I be- 
lieve, imperative to the discussion of the question 
at present under our consideration, nor is the 
wnter competent to express inews upon these 
subjects It is, however, of importance that we 
consider the effects of normal, inadequate, and 
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mde or too extensiv e In some favored centers 
such work may be undertaken by a team of ex 
perts in collaboration Such a course imidjes a 
sharing of responsibility that is not always la the 
best interests of the patient, and it sets a standard 

clearly uapossjbleo/attainmentiDcountryrbstncts 

It appears then that the treatment of fractures 
demands segregation more because of its joipor 
tance than because of Us difficulty It should be 
kept entirely in the hands of those who have the 
time to devote to it, the energy to study it, the 
enthusiasm to make themseHcs personally rc 
sponsible for its every detail These requirements 
fulfilled the more surgeons who take part in the 
work, the better Segregation is certainly neces 
sary but segregation need not imply undue spe 
ciahzation It demands the grouping of fractures 
m one department, the unmcation of all those 
parts of a fracture service that vnll gam by cen 
traiizatjon but it can allow a very wide distnbu 
tion of personal tespomibihiy 

In any hospital, possibly la many towns of 
moderate sire, it will tend to increased efficiency 
to have all the executive services together, tJiat is 
the roentgenographc and spbnt departments 
the operating end plaster rooms, the secretarial 
and recording offices and it is equally unportant 
that the cases should all be m one group of spe 
ciiily c^astmcted fracture wards and under the 
care of a common resident staff, nurses, sisters, 
and junior medical officers But with such ucuffca 
Uon of executive control and grouping of material 
resources, I would plead for indivndual services of 
moderate size working side by side 

The upper limit of size in a clizuc, in my opuuon 
IS that number for wluch the chief can b* person 
ally responsible without delegation I have not m 
mind the assistance given b> juniors attached for 
short periods for purposes of instruction, but the 
work of more experienced mca who arc permaneot 
parts of the service Once a size is reaped where 
part of the work must be delegated cither the 
assistant is given so much hberiy that his unit is a 
separate one in all but name, or, more probably 
he works under rules of procedure laid down by 
his chief, and treatment becomes a matter w 
routine rather than of individual iniUatrve It 
IS very doubtful whether this apostolic relation 
ship IS good either for master or disople The cac 


acquires a stultifying sense of superiorily free 
from comparison criticixed by none and even 
taally unable even to cnticue himseff Ihe other 
learns a monastic acquiescence The norld knows 
60 bigot bke the j es man whose chief is on v aca 
tioa no orthodoxy so impenetrable as that of the 
pupil who steps into the shoes of the Great ^iaster 
after years of subservience Itisuidecdareroarl 
able tact that in those countries where a surgeon 
may succeed to a chair only where he has grora 
g«j and cerebrosclerotic in apprenticediip the 
technique of the fathers is visited on the children 
to the third and fourth generations 

The subject of fiactures is too important for ua 
to neglect any step that will secure advance to 
forbid its training to any to whom it nught be 
open and that is what the really large dime does 
It discourages advance by abolishing corapeti 
tion It limits the number of men who receive the 
training of responsibility for excess to one means 
Stan anon to others 

Fracture clinics must arise in every large center, 
with sufficient out patient deparimest, secre 
lariaJ staff and grouped bed accommodatioa to 
deal with all the needs of fractures in that area 
Unit) wiU be assured by continuity in the senior 
nursing and resident staff In such a unit the 
surgeon speually trained for fracture treatment, 
whether he be a general surgeon or erlbt^isl 
wiU have the most important part, for he vnll 
be the pace maker, the touchstone by which tie 
work of the rest is lodged, but other surgeons 
interested or expert in the practice of trauttiaUC 
surgery should also take their share, even those 
who profess an interest may be allowed to do so at 
the begmiung forundersuchconditionsofbealthy 
rivalry the half hearted and half mteresled will 
soon drop out No man is so thick skmned that 
be can see his own work compared unfavorably 
vnth that of his colleagues on the undisputable 
evidence of roentgenograms and function without 
either striving to do it better or giving it up 
And the coapelitJOB among those whose interest 
13 genuine will tend to mutual sumulalion to the 
comparison of results obtained by contrasiing 

means to the exchange of views gamed m travel 

and to a gradual nse in the level of fracture 
tceatnicat in that center and in the country as a 
whole 
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W HEN the Committee of the College 
asked me to take part in the frac- 
ture symposium, and to present a 
contnbution upon “Functional Dis- 
abihties after Simple Fracture,” it soon became 
evident that it was not quite clear just uhat the 
title might be considered to indicate That dis- 
abilities persist follo-«ang simple fractures, and 
that such disabilities may last for a longer or 
shorter time, is, of course, axiomatic, that they 
occur in consequence of anatomic abnormalities, 
such as shortening, angulation, and rotation de- 
formities and, also, that they follow in conse- 
quence of non-union, and of fixation of tendons in 
the neighborhood of the healing bone, is generally 
recogmzed. That in other cases patients remain 
disabled for a longer or shorter time, although 
objectively the reason for such prolongation of 
disability is not easily seen, is less generally appre- 
ciated In consequence, I believe, on the one 
hand, innocent persons are accused of malmgenng 
and, on the other hand, suitable treatment is 
withheld. 

The problem which I propose to consider is 
whj", in a certain proportion of cases, patients 
whose original injuiy was not complicated by 
senous damage to structures other than bone, in 
which adequate reposition of bone fragments has 
been obtained, and in w^hich bony union has 
occurred, nevertheless sufier for a longer or 
shorter penod disabilities which may interfere 
with their return to their usual vocations. Al- 
though it is true that in a small proportion of pa- 
tients functional disabilities in the sense of hys- 
teric manifestations are exhibited, and although 
in a somewhat larger percentage of cases a tj^pe of 
disabihty for which the French (Brouardel) have 
introduced the term simstrose occurs, it is not my 
intention to do more than refer to these problems 
The most frequent cause for the persistence or 
prolongation of disabilitj' m the tj^pe of case 
which I have indicated is, I believe, intimately 
associated with decalafication, osteoporosis, or 
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atrophy of the bones distal to the injured part; 
that is to say, the bones of the foot or hand in the 
case of injunes to the leg and forearm, respec- 
tivel3’ 

Since the publication in 1926 of a small book by 
Lenche and Policard in which these authors state 
their e.xperiments upon and their conclusions re- 
garding the physiolog}- of bone, a number of 
authors have made contnbutions to the subject. 
I refer especiallj' to the contributions of Watson 
Jones and Roberts, K.e}’-, and, more particular!}', 
Greig of Edinburgh Eng of Austrah’a disagrees 
with reference to the relationship of hj-peremia to 
decalcification but, in mj' opinion, somewhat 
w'eakens his case bj- agreeing that the two phe- 
nomena are concomitant. 

The normal course of events following bone 
injurj' is that on the one hand new blood vessels 
are formed and an increased blood circulation 
through the part is e.xhibited and, on the other 
hand, decalcification of the bone ends iir the 
neighborhood of the fracture takes place. It 
would appear evident that the latter phenomenon 
IS exhibited in order to make available at the site 
of the injury calcium in a form which can be 
readil)' utihzed in the development of new bone 
so that repair may be accomphshed As a rule, 
with the gradual and somewhat rapid maturation 
of the new connective tissue elements, obhtera- 
tion of man}-, or most, of the new blood vessels 
takes place so that, at first, further decalcification 
is arrested and, second, the deposition of calcium 
in the new- bone matrix is accelerated 

It does not come within the purview of this 
contribution to enter into a discussion of the 
ph} siochemical problem operative in the deposi- 
tion of calcium m mesench}’matous tissues in the 
production of bone. The importance of hydro- 
gemon tension of the tissue fluids and of the 
phosphatase concentration in the tissues generaUy 
and locally, presents problems which are not, I be- 
lieve, imperative to the discussion of the question 
at present under our consideration, nor is the 
WTiter competent to express xiews upon these 
subjects It is, however, of importance that we 
consider the effects of normal, inadequate, and 
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excessive blood supply upon the maintenance, 
excessive deposit, and absorption of calcium in 
tissues, such as bone, of which calcium isa normal 
constituent Sufficient evidence has been forth 
coming during the past few years to prove that 
bone, if subjected to an inadequate blot^ suppl}, 
will become more dense in consequence of an m 
crease in the deposit of calcium Even more 
definitely proved is it, I bdieve, that hyperemia 
or excessive blood supply is followed by osteo- 
porosis or bone calcium absorption or resorption 
The pathological and biochemical oWrvations 
which have been discussed, and which are of 
clinical importance, have been sumrnanzed by 
U atson J ones and Roberts They state their con 
elusions the following way 

There is normally a balance between the cal 
cium content and the vascularity of mesenchy ma 
tous tissues (which is probably associated with 
phosphatase activity ) 

In the case of bone — 

Normal ciceulation —Normal ealcilication 
Jocreased blood supply — Deeakifieaiion 
Decreased blood supply— Increased cakificatioti 
Blood supply cut on — Unchansed calcification 
If, m consequence of repeated attempts at re 
duction or of inadequate fixation stimulation of 
hvperemia is prolonged, the process of halistcresis 
IS not arrested and gradually although m some 
cases comparatively rapidly asm acute bone alro 
phy such as has been previously described by 
the author (3, 5), and by others (r 10) continued 
decalcification of bones distal to the site of the 
fracture occurs 

Although in the unusual case of acute bone 
atrophy it is perhaps comparaliv ely easv to ex 
plain why and how hyperemia and consequent 
rarefaction develops, it is a fact that in a compara 
tively large proportion of fractures more or less 
atrophy of the bones distal to the site of the frac 
ture occurs It is to this phenomenon that the 
expression disuse atrophy has been applied I wish 
to suggest as an explanation for such cases that il 
a limb receives a normal blood supply and at the 
same time does not function there exists /or all 
practical purposes a nimiely of circulation 

Isormal function with Less than normal function 
RorroaJ bJo^ supply with nonnal Wood supply 
—adequate circuU —relative hyperemia 
tion 

It Will be noted that the foregoing equations 
attempt a simple explanation for what has been 
commonly described as the atrophy of disuse 
since It would appear that when a bone receives 
more than an adequate blood supply, decalcifica 
tion IS inevitable 


AND OBSTETRICS 

In the present contribution I wash to urge that 
whereas m acute bone atrophy of ^e Sudeck type 
the clinical signs are clear and the disability in so 
far as the limb involved is concerned is absolute 
there nev ertheless is frequently exhibited a degree 
of atrophy which, although not charactenred by 
the same impressive clinical appearance, is impor 
tant m prolonging disability 

At a meeting of the Orlhopedjc Section ol the 
American and Canadian Medical Associations at 
Atlantic Citv m June, 1935 , 1 made the following 
statements ‘Although in consequence of the 
ease with which the condition is demonstrated by 
means of rocntgenographic examination, the 
osteoporotic lesion in the bone is most easily 
identified it should, I believe, be borne jn mind 
that the bonv change is but one proof of acule 
atrophy of other structures Particularly, I he 
lieve, fhe atrophic changes m the ligaments and 
their attachments about the joints and m the 
cartilage covering the ends of the bones m the 
arliculalJons deserve special attention in an effort 
to elucidate the problems of cause prevention and 
cure of acute bone atrophy I wish to extend 
this thesis so that it may apply to the less marked 
and climcaliy less impressiv e type of bone atrophy 
such as commonly occurs, and to which the 
phrase disuse atrophy has been hitherto applied 
The explanation for disabibty m the presence 
of decalofication of the bones of the foot and hand 
respectively is due, I believe, to the fact that 
when the t«nes become soften^, the attachment 
of ligamentous and tendinous structures becomes 
insecure Tfie result of such insecurity is that 
when strain in consequence of either weight bear 
ing as in the case ol the ligaments and tendons 
of the foot, or of tendon pull and, to a lesser ex 
tent ligamentous strain in the case of the wnst 
and hand, is exerted, a tendency toward, or actus/ 
detachment of either ligament or tendon as the 
case may be from the bone to which it should be 
securely fixed, takes place 

In our laboratory at The Montreal General 
Hospital the observations of Dr Joseph Pnfc’'ard| 
who has for a number of years carried on an inves 
tigation into the nature and origin of bone, cam 
fege, and tendon tumors, have been successful in 
proving I believe that the usual conception with 
regard to tendons and ligamentous structurw, 
that they have their origin in and consequently 
as it were, they belong to the muscles is wrong 
Dr Pntchards observations prove I believe 
that ligaments and tendons do, in fact arise from 
the ostcoblastema and consequently throughout 
the lifetime 0! the individual are a part of the 
bone (Fig i ) 
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MTien, as the result of trauma, these structures 
are injured, they exhibit a tendency to re\ ert to 
the pnmitive osteoblastematous form, even to the 
extent of becoming mj-xomatous It may, there- 
fore, be assumed that when roentgenographic 
examination proves bone atrophy to have taken 
place, not onlj' have the attachments of the ten- 
dons and hgaments become insecure but that, in 
addition, the latter structures have themselves 
become less stable 

The chmcal diagnosis of acute bone atrophy 
can be made on a basis of tx pical signs and sxTnp- 
toms Comparative!}’ soon after an injuiy which 
is usuall}' tmnal and is commonly in the neighbor- 
hood of the hand or foot, the extremity rather 
suddenly becomes swollen and painful, particu- 
larl}’ upon movement The skin loses its nor- 
mal markings and becomes glazed in appearance 
and discoloration of a dusky red is seen. The 
joints become stiff and mox'ements are exquisitely 
painful 

With absolute rest, particularly if dispersion 
of the interstitial edema is at the same time ob- 
tained, relief from pain follows 

Roentgenographic examination made within a 
few days of the onset of the clinical phenomena 
just described shows characteristic patchy areas of 
almost complete decalcification of the bones 
This is most marked in the small bones of the 
wrist or tarsus and in the extremities of the meta- 
tarsal or metacarpal bones and the phalanges As 
the lesion progresses, the rarefaction becomes 
more complete in so far as the small bones and 
the cancellous tissues of the long bones are con- 



These photographs support, we belies e, Dr Pritchard’s 
hypothesis that tendons and hgaments having the same 
origin as bone take part m the same regressive changes 

cerned, so that the patchy appearance is lost, and 
marked rarefaction in the shafts of the long bones 
also becomes evident This is the chronic, second 
stage. 

The xnew which I wish to support at the present 
time is that, although in numerous cases in which 
the hx’peremia stimulated is less marked and the 
objective clinical manifestations are not impres- 
sh’e, nevertheless, in so far as the ultimate bone 
changes are concerned, the rarefactive process 
may progress sufficiently to render the attach- 
ments of ligaments and tendons insecure In 
other words, I am of the opimon that it is possible 
for the conffition. which has been prex’iously re- 
ferred to as the chronic stage of bone atrophy, to 
be reached without the acute stage bax-ing been 
noted 

The change in the bone xvhich is brought about 
by hx’peremia, and xvhich is recognized most 
easily by radiological examination, is, I beliex’e, 
characterized by a rex’ersion of the osseous struc- 
tures to a more primitix’e form (osteoblastema) . 

Since the cartilage covering the bone ends, the 
ligamentous structures, and the tendons attached 
to the bones, has, in fact, the same embrx’ologic 
origin, it is to be expected that similar rex’ersion 
changes should occur in these structures 

Oxving to the fact that operatix’e interference 
ex’en for the purposes of obtaining tissue for biopsy 
is not justified or indicated in the great majority 
of cases in which localized post-traumatic osteo- 
porosis is present, no one has hitherto been in a 
position to make positix’e statements xvith regard 
to the actual changes xxhich are commonly present 
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In consequence of a diagnosis of tuberculous 
arthnlis having been made tn connection with a 
recent case, U was deemed advisable by Dr 
Janies Shannon, under whose care the patient 
was being treated, to remove a small portion of 
the anterior border of the tibia at the ankle joint 
together with a small amount of attached ca|»u1e 
Histological esamination of the tissues so ob* 
tamed proved useful, m the first place because it 
proved the absence of tuberculosis and in tbe 
second pUce is of especial interest to us m that 
evidence of reversion of both bone and iigamen 
tous tissue to an embrvonal l>pe is shown b> the 
sections 


H 11 ^l0 1806^7 Age iiyears In;uiy»asatinsie<J 

ankle while skiing in December 1936 latirtit walked on 
painful ankle far i month Doctor diagnosed tuberculosis 
of ankle Limb was placed in padded plaster dangling for 
5 months 

First seen by us July «937 The foot was somewbat 
swollen and tender \ ray examination was madr and 
marked diSuse osteooorosis was noted Patient was dis 
charged from hospital to return in i month In the mean 
ling naJki^ on ankle using crutches Exanunalion August 
13 show ed slight diffused sw elliog about fool but no tender 


Limitation of movements of tbe foot and ankle jomt 
still present though improved i r 000 old tnbercntm 
examijutioa negative \ ray examination showed recala 
ficationprogressing ^ 

September 3 biop y of left ankle September 14 wcund 
was dear suture* were removed Patient continued to 
exercise foot and leg 10 bed until September ro when benai 
allowed up Further X ray examination was made Sep- 
tember ao He was discharged from ho piul September 
j 8 Recent October 17 i037 report stales that he is free 
from symptoms and disability (Fig » a be and Fig 3) 


Over a period of inanv >cars the author has 
had iheopperfunilj of examining a comparativ el> 
large number of problem cases Hicse hav e been 
referred either by insurance companies, i\ork 
men s Compensation Commissions or individuals 
who believed that adequate consideration of their 
disabibties had not been forthcoming In a verv 
large proportion of such cases the diHerences of 
opinion exuling between the injured person and 
the body financially responsible have been due to 
the fact that although no obvious cause of dis 
abilit> had been noted upon examination, the 
victim has, nevertheless found it diflicult, or 
impossible to carrj on with his work In by far 
the greater proportion of such cases the cause of 
disability has been found to be due to bone atro- 
phy 

Tbe following case exemplifies I believe the 
major thesis of this contribution 

M( L T aged 35 years was injured October 13 1036 
as the result of an accident m a mining shaft He was 
mated by Dr J L McVrthiir of Noranda Quebec fora 
fjacture of both boors of the leg at the junction of the mid 
die with the lower third complicated by a small compound 
injury (tofection did not occur J 

He was first seen by me January ao 1937 at which tune 
union of the bones had been found to have p^gressed 

satisfactonJy the wound was substantially healed X ray 
examuiaUoQ made February ai that is a little more than 4 
months from tbe date of the accident during most of 
which Ume tbe patient had been treated in padded plaster 
of Pans showed Ihe bones at the site 0/ fracture to be la 
perfectposition The patient was however unabletobear 
any weight on account of pain in Ihe loot I-atrr x ray 
eiamuiation of the foot showed marked halisleresis is 
shown in the illustraUon 
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rig 3 Photomicrograpiis of fragment of ligament and ligamentous tissue, right, high power, shows ^rge mononu- 
bone remo\ ed from anterior border of the anHe-joint, in clear ceUs and localized area of Ijanphoid and plasma cells 
case of H H Left, Low pow er, show s regressn e changes in mfiltration 


An unpadded walking plaster including the knee_ (of the 
Gurd (4) tj-pe) was applied, and bj Alay 26 recalcification 
of the bones of the foot was proied to haie taken place 
by -s-ray examination, and weight heanng without plaster 
was commenced By the end of June, although the limb 
was still somewhat weak, the man was able to return to 
somewhat protected work (Fig 4) 

The results of treatment appear to prove 
that the process of both acute and chronic bone 
atrophy is reversible, the length of time required 
to bring about clinical cure is likely to be pro- 
longed for from 6 months to an even longer 
period 

With reference to treatment, I believe that 
the most important memorandum is that pain 
should be avoided and, more particularly, that 
anj’thmg in the nature of forcible marupulation, 
either with or 'mthout an anesthetic, should be 
excluded 

“In the case of the upper extremity, if further 
insult to the tissues is avoided the course is toward 
repair The patient should be warned that no 
painful movements of any sort should be under- 
taken. I have employed both snugly fitting, un- 
padded plaster casts and phj siotherapeutic meas- 
ures, especially hot bathing* at home In the 
case of the lower extremitxq I am corndnced that 
the unpadded walking plaster cast, which is ap- 
plied after absolutely all interstitial edema has 
been disposed of, and" to which a felt heel has been 
added, is the method of choice If care is applied 
to remodel the foot, particular!}' with reference to 

^The appljation of heat, we believe, is pnnianK since it in- 

Ibe local metabolic p-oces«cs and consequently tends to render 
the blood circulation in the part inadequate and so to stimulate recalcifi- 
catiOQ 


overcoming pronation and flattening of both 
arches, and if the patient walks sufficiently, the 
results are satisfactor}'.” 

Although early active exercise has been, and is, 
successfully employed by but a small number of 
surgeons, in general I am comnneed that absolute 
fixation of the fracture with functional actmty of 
the extremity mduced without movement of the 
joints in jiLxtaposition to the fracture is both 
more easily and more safely carried out. 

It must be clearly understood that massage 
when employed in the treatment of fractures does 
not include passive movement hlassage should 
be used, I believe, only for the effect upon the 
blood supply to the limb. Since, in the majority 
of cases in which massage would seem to be indi- 
cated, the local blood supply is excessixe, the 



rig 4 L T Fracture of both bones of the leg, October 
^936 Roentgenogram, February 22, 1937, shows bone 
atrophy of all bones of the foot. Left, soundly healed frac- 
ture hue, right, halistcresb of bones of foot 



492 


SUI\GER\, GYNECOLOGl AND OBSTETRICS 



In consequence of a diagnosis of tuberculous 
arthntis having been made in connection mth a 
recent case, it was deemed advisable b> Dr 
James Shannon, under whose care the patient 
nas being treatra, to remove a small portion of 
the anterior border of the tibia at the ankle joint 
together with a small amount of attached capsule 
Histological examination of the tissues so ob- 
tained proved useful, in the drst place because it 
proved the absence of tuberculosis and in the 
second place, is of especial interest to us in that 
evidence of rev ersion of both bone and ligamen 
tous tissue to an embrjonal ij'pe is shown b> the 
sections 


n H No j8o6-j 7 Age i]>eais InjurynajatuMed 
ankle «hile tilling m December 1936 Patient talked on 
painful ankle for i month Doctor diagnosed tuberculosis 
of ankle Limb « as placed in padded plaster dangling for 
5 months 

>irst seen by us July 19J? The foot «as someubat 
tuollen and lender \ ray examination uas made and 
marked difiuse osteoporosis was noted Patient uas dis- 
charged from hospital to return in 1 month In the mean 
time walked on ankle using crutches Cxanunation August 
showed slight disused sw ellingabouC loot but 00 tender 

Liautatjoo of movements of the foot and ankle joiot 
stiU present though improved i 1000 old inbetwm 
exatmnation negative X ray examination showed recaki 

ficationprogressing ^ . 

beptemberj biopsy of left ankle September 14 wound 
was dean sutures were removed Patient cootioaed to 

exercise foot and leg m bed until September jowbenhewa* 

allowed up hurther \ ray eMmmation was made Sep- 
tember JO lie was discharged from hospital Seplembet 
aS Recent October 17 193? rewrt states that he is free 
from symptoms and disability (Fig » abe and Fig 3) 


Over a period of many >ears the author has 
had the opportunity of examining a comparativ el\ 
large ftumoer 0/ problem cooes These nave been 
referred either by insurance companies, \\ork 
men s Compensation Commissions, or individuals 
who believed that adequate consideration of their 
disabilities had not been forthcoming In a ven 
large proportion of such cases the differences of 
opinion existing between the injured person and 
toe body financially responsible nave been due to 
the fact that although no obvious cause of dis 
abihty had been noted upon examination the 
victim has, nevertheless, found it difiicult, or 
impossible to carry on with his wori In by far 
the greater proportion of such cases the cause of 
disability has bWn found to be due to bone alro- 
ph> 

The following case exemplifies I believe (he 
major thesis of this contribution 

Mr L T aged 3S years was injured October 13 1036 
as the result of an accideot in a mining shaft Me was 
treated by Dr J L Vfctrthur of Xorandi Quebec fora 
Inetufemboth bones of the leg at the janctioa ol the mid 
die with the lower third compl/cated by a small compound 
injury (Infection did not occur ) 

He was first seen by me January 20 *937 at which time 
uoum of the bones had been found to have progressed 
satisfactorily the wound was substantially healed X ny 
examination made February rj that is a (ittle more than 4 
ntonthx from the date of the accident during most of 
which tune the patient bad been Irealed m padded plaster 
of Pam showed the bones at the site of fracture to be 10 
p^ect position The patient was however unabletobear 
wiy weight on account of pam in the foot Later x ray 
eununation of the loot showed marked balisleresis. as 
shown in (he illustration 


TWO-PLANE DIRECTION FINDER FOR NAILING 
FRACTURES OF NECK OF FEMUR 

GILSON COLBY ENGEL, iM.D , F.A C.S , and HANS MAY, M D , Philaddphia, Penns>lvania 


W HEN Dr. Hans May and I, working 
on the sendee of Dr George P 
Muller at the Lankenau Hospital, 
began naihng fractures of the femur 
after the method of Srmth-Petersen or Watson- 
J ones, several things impressed us that called for 
improvement: first, the difiiculty in getting two- 
plane direction for the nail in its course through 
the neck of the femur, second, the extensive inci- 
sion, the cutting of muscles which involved bed 
immobilization for these elderly patients, third, 
the shock in these patients from a prolonged ex- 
tensive operation, and last, loss of function or 
poor return of function due to long immobilization 
We began to search for a means to correct these 
bad features The thought struck us that if we 
could have a perfect two-plane direction finder 
we could work through a small incision extra- 
articularly using the guiding wire after Johans- 
son to thread our nail upon 

From the Lanhenau Hospital, Ser\nce of Dr George P Muller 
Presented m the Fracture Sjanposium, before the Clinical Con- 
gress of the American College of Surgeons, Chicago, October 
25-29, 1937 


With this in mind we got a clue from Kuent- 
scher, of the University of Kiel, who had utilized 
an aluminum plate with metal lines consisting of 
steel which would stand out under the x-ray. 
Using this idea of the hnes and two different tx-pes 
of metal, we planned a two-plane direction finder 
which would give perfect two-plane position and 
which would contain tubes through which the 
Kirschner wire could be fed 

The methods prexdously reported if simple 
were grossly inadequate for accuracy; if they were 
accurate thej' were too complicated and involved 
complicated technique. We, therefore, realized 
that any instrument to be worth while must con- 
tain two features — simplicity and accuracy. This 
was always kept in mind 

B3' means of the direction finder which we 
received only about 3 weeks ago and which we 
have used on 2 patients, 73 and 76 x^ears of 
age, we can do the whole operation through a 
small incision and can complete the operation in 
20 minutes The incision is made onlj- so large 
that the impacter, used at the end of the opera- 



Lig I. Front wew of the tv o-plane direction finder with pins for fasteninc. 
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effect 0/ massage shou/d be to stmiufatc (he mus 
cles to actnity so that thea\aiJabIe hlcwd supply 
will be relatnelj exhausted Under no arcum 
stances whatever should massage cause even the 
slightest amount of pain 
Although forcible manipulation to rcestabli«h 
joint movement maj ver> occasionallj serve -i 
use/uf purpose the author is of the opinion that, 
in general the harm done by such manipulation 
enormousl> outweighs the usefulness obtained 
SUMiSARV 

The author brings forward the point of view 
that one of the most common causes for prolonga 
tion of functional disability following simple frac 
tures IS due to bone atrophy associated as it is 
with regressiv e changes in tendons and ligaments 
He is of the opinion that such atrophy is the result 
of hyTieremia or a nimiety of blo^ supplv to 
the part 

The chief cause for persistence of hyxcremia m 
the injured limb is repeated or contenued imia 
Hon at or about the site of fracture 
The two roam causes for continued irniaiion 
appeared to be operative 

t Inadequate hxation, t e (a) application of 
padding which shifts its position and permits 
novement with consequent stimuli (b) a dan 
gling Umb 

a Too short a period of absolute fixation so 
that pain stimuli become operative after removal 
of support and attempted function of the unpro- 
tected member 

The author has attempted to establish as his 
major thesis in the prevention of functional dis 
abilities following simple fracture the pnnciplcs 
of sufhciemK long fixation together with the 
establishment of function as completely and at as 


early a date as possible while the fracture line 
and joints jn proximity remain at rest 
a In the case of the lower extremities, the 
major function is weight bearing therefore pro- 
tected weight bearing should be accomplished 
with as few days delav as possible 
b In the case of the upper extremities the 
major function is delicacy of movement which m 
turn depends upon joint and tendon function, 
particularly of the fingers md thumb Absolute 
hralioa, therefore of the fracture area with as 
great freedom as possible of the fingers is the 
desideratum par exeellence 
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Fig 5 Lateral view of femur wath Plate B in position 
and the uire mtroduced through the tube corresponding to 
the proper row of dots 

lower point of the trochanter is palpated and the 
incision is made from this point down the lateral 
aspect of the thigh paralleling the femur for 2 
inches The incision is earned down through skin, 
subcutaneous tissue, tensor fascia lata, vastus 
laterahs, to the bone through the periosteum 



that a blow by hammer on the cap will impact nail and 
neck at the same time 

There is practically no bleeding from this incision. 
The apex of Plate A is introduced into the incision 
with the plane parallel to the shaft of the femur 
pointing just a little upward into the notch formed 
by the junction of the shaft with the lower border of 
the great trochanter. Its pin is then inserted and 
driven into the cortex of the bone fixing Plate A in 
position. An anteroposterior x-ray plate is then 



7 Fig 8 rig g 

F'g 7 Sketch which shows how calculation is made for neck of the femur after reduction and insertion of the 
proper length of nail Smith-Petersen nail 

Fig S Anterior \ieu of an intracapsular fracture of the Fig 9 Lateral \iei\ of same case as m Figure S 
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I ig j Assembled instrument with firing pins m place 

tion, can be inserted (a inches) The patient 
IS allowed to move his leg at once and is up in a 
chair 48 hours after operation 

The instrument is compo'^ed of two plates made 
of aluminum in sector shape (Fig 1) The one 
plate we designate as Plate A, the other as Plate 
B Plate A has rows of steel dots converging to 
the apev Through the center is a hole in the long 
axis through which a pin is placed to fix it to the 
femur Plate B is similar in shape, with a slot 
passing through its center in the long axis almost 
to the circumference This slot which takes Plate 
A when the two plates are at right angles to each 
other IS jejnfon.ec] on either side and these ran 
forcing stnpb hat e holes through them in the long 
axis to take two pms to fix Plate B in the femur 
This plate aUo has converging row> of dots 
toward the apex In the long axis of thu plate are 
tubes underl> mg the rows of dots which xviJl take 
a Rirschner wire 



As to the method of use of this direction finder, 
the patient is first given spinal anesthesia and 
then placed on the fluoroscopic table with the 
affected side near the edge of tne fable The frac 
lure u then reduced under the fluoroscope by 
means of the Leadbetter manipulation The 
leg finally put m extension abduction and slight 
internal rotation is held there by an assistant 
The skin over and below the great trochanter is 
prepared and the field of operation is draped The 



m position 
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Fig 5 Lateral view of femur wath Plate B in position 
and the ware introduced through the tube corresponding to 
the proper row of dots 

lower point of the trochanter is palpated and the 
incision is made from this point dowTi the lateral 
aspect of the thigh paralleling the femur for 2 
inches The incision is carried dotvn through skin, 
subcutaneous tissue, tensor fascia lata, vastus 
laterahs, to the bone through the penosteum. 



Fig 6 The Smith-Petersen nail is in place and the im- 
pacter 15 screw ed onto the head of the nail The neck im- 
pacter is set up against the lateral cortev of the femur so 
that a blow by hammer on the cap will impact nail and 
neck at the same time 

There is practically no bleeding from this incision 
The apex of Plate A is introduced into the incision 
with the plane parallel to the shaft of the femur 
pointing just a little upward into the notch formed 
by the junction of the shaft with the lower border of 
the great trochanter. Its pin is then inserted and 
driven into the cortex of the bone fixing Plate A m 
position An anteroposterior x-raj’ plate is then 



Fig 7 Fig S rig 9 

Fig 7 Sketch which show show calculation is made for neck of the femur after reduction and insertion of the 
proper length of nail Smith-Petersen nail 

Fig 8 .'tiitenor \ lew of an intracapsular fracture of the Fig 9 Lateral new of same case as in Fumre 8 
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taken, and is developed in. 2 minutes bv plaang 
It in a warm and concentrated dc\eloj>er (Fig H 
The line of dots nhich are in line with the a^is of 
the neck of the femur is selected for proper direc 
lion m this plane. Plate B is slid over Plate \ at 
nsht angles to it and sivung over an arc unUlit 
o\ erlies the selected row of dots m Plate \ 


Plate B IS then tired m position b> its two pins 
being introduced into the cortex of the lemur 
The pin of Plate V is then withdrawn and P ate 
V IS removed b\ sliding it out of the dot in 1 late 
B \ lateral roentgenogram is then taken lyin 
just Plate B in po ition (Fig 4> •'gam ‘he Une 
is se’ected which is m proper direction to go 
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through the axis of the neck of the femur. As 
soon as this row of dots is selected a Kirschner 
wire IS introduced into the tube corresponding to 
the row of dots and drilled into the neck to its 
head (Fig 5). Plate B is then removed and its 
two pms are withdrawn. leaN-ing onlj^ the Kirsch- 
ner wire in place in perfect position The Smith- 
Petersen nail is then introduced over the wire and 
dnven into the head As the naU is parth' in 
n e impact the fragments with an impacter. This 
IS exceeding!}’ important (Fig 6). 

As to selectmg the length of nail, we take our 
first -X-ray film of the fracture with Plate A in 
position We know the actual length of Plate A 
and from this we get the length of the nail needed 
(Fig 7). iVctual length of Plate -A. is to the 
measured length of Plate A in x-ray film as X 
distance between lateral edge of femur and the head 
is to this same distance in the x-ray film The 
xsire is then withdrawn and about three skin 
sutures placed in the incision and a small dressing 
applied Final check is made u-ith an antero- 
postenor and a lateral plate for position (Figs. 8 
and 9). The patient is up in a chair 48 hours 
after operation (Figs loandii) 

The points we would like to stress regarding 
this dexfice are. (r) its real simphcit}', (2) the 
accuracy of the method, (3) the small incision — 
no muscle cutting — no shock, (4) the short dura- 
tion of operation; (5) patient starts motion at 
once; (6) patient is up in chair after 48 hours, 
(7) no atrophy of disuse. 

We present this description of the instrument 
as a preliminary report We feel that it will cut 
don-n srill more the mortality in this tx-pe of 
fracture, first, by the simple, short, non-shockmg 
operation, and, second, by making it possible to 
get the patient up earlx-, xxe beliex’e also that it 
improx’es the functional end-results by early 
motion 


SUMIIARY 

A description has been gixen of a txxo-plane 
direction finder to facihtate the introduction of 
xx’ire into the femur neck in nailing intracapsular 



Fig. 1 1 Same patient 2 daj-s after operation 


fractures after the Smith-Petersen and Sx-en 
Johansson methods. The technique has been 
described in detail 
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FRACTURES OF THE BONES OF THE HAND 

HUBLE\ R OWEN, MD, FACS Philadelphia, Pennsylvania 


T in subject of this paper is not oI my 
own Selection A discussion of fracture 
of any other bone would ha\e been 
more welcome. m\ reason being that I 
ha%e neither a controsersial argument to present 
nor any new suggestion The question of fracture 
of the metacarpals and phalanges may be timely 
as there are not only very few articles on the 
treatment of fractures of these bones but also I 
cannot recall a practical demonstration of the 
method of the treatment of fractures of the 
phalanges and metacarpals at any rneeting of the 
Pennsylvania State Medical Society, the Amen 
can Medical Association, or the American College 
of Surgeons nor can I remember a presentation 
of this subject being made at any meeting of our 
central or regional fracture groups The treat 
ment of fractures cannot be taught with any 
papers, essays, slides, or films Practical demon 
stration is the best method o! proper instruclton 
Through the medium of intensive propigaada 
along educational lines the sequence of the treat 
ment of a fracture of a long bone is fairly well 
established First aid treatment has been duly 
emphasised and the subsequent methods of 
netmanenl dressings discussed at length There 
has been no similar emphasis placed upon the 
treatment of fractures of the bones of the hand 
The treatment of fractures of the bones of the 
hand has bevn ably described bv McNealj and 
Lichtenstein with a report of i 573 cases This 



Tig I Jfushroom fracture 


paper was presented before the meeting 0! the 
Western Surgical Association in 1934 and was 
admirably di«cussed bv Magnuson and Speed 
Comparatively few articles dealing with frac 
tures of the hand hav e been published 
Fractures ol the bones of the hand unless asso 
aated with more serious injuries are usually 
treated m the out patient dispensary If the per 
sonnel of the out patient dispensary is under the 
direct supervasion of one interested m and com 
petent to treat fractures, the end results will be 
satisfactory Out patient dispensaries are not 
always properly supervised The treatment of 
all fractures should be under the superviMon ol 
one directing head whether the injured be a ward 
or a dispensary patient 
The mechanism of the hand is complex Its 
usefulness depends upon the contour el the bony 
frame, the freedom of motion of the 15 involved 
joints, and the proper action of muscles and ten 
dons In some occupations anky losis of one joint 
of a finger may impair the usefulness of the whole 
band and seriously handicap the patient s ability 
to pursue bis livehbood 
The treatment ol fractures of long bones may, 
if I might use the expression, be more speciaralar 
although of no greater importance In teaching 
medic^ students we may have laid too tnuth 
emphasis on the treatment of fractures of lorg 
bones to the neglect of the treatment of fractures 
of the hand lar too often we find a tongue 



Fig * r>acture of distal phabnj— separalion of frag 

nents 

Fig 3 Reduction 
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depressor used as a splint for all fractures of the 
phalanges and a roller bandage as a panacea for 
fractures of the metacarpals 
Fractures of bones of the hand are not as fre- 
quently sustained by the personnel of the police 
and fire departments as one would expect The 
police are named in their first aid lectures of the 



Fig 4. Fracture of dorsal facet distal phalanx commonly 
called “baseball finger ” 

Fig 5 Lewin “baseball finger" splint. 

Fig 6 Treatment of fracture of tmddle phalanx — line 
of fracture proximal to insertion of flexor sublirms digi- 
torum. 

Fig 7 Treatment of fracture of middle phalanx— Ime 
of fracture distal to insertion of flexor sublirms digitorum 
Fig S Compound fracture of middle phalanx caused by 
gunshot a ound treated by debridement and aire extension 
through soft tissues of distal phalanx 

Fig 9 Shoa-ing treatment of fracture of proximal 
phalanx complicated by V-shaped deformity due to action 
of interosseous muscle on proximal phalanx and extension 
of the distal fragment by the lumbncal muscle 

danger of striking a person a-ith their fists. This 
special emphasis is stressed to prevent the lacer- 
ated wound of the knuckle caused by a tooth cut 
Complications and sequelee following this type 
of injuiy’ are well recognized. 

The most common cause of compound fracture 
of the metacarpals and phalanges occurring in the 
police department is gunshot wound 

To evaluate properly the deformity of am' 
fracture one should be familiar with the action of 
the muscles controlling the fragments This does 
not necessarily mean that all fractures, even 
though sustained at the same lex-el with regard 






to the origin or insertion of muscles are followed 
by the same deformity of fragments The direc 
tion of the force causing the fracture may m 
fluence to a considerable ertent the resulting 
position of the fragments 
A frequent type of fracture of the distal pha 
lanx IS the mushroom fracture — a comminuted 
fracture caused by a blow or crush of the distal 
phalanx of the finger, often associated with a 
hematoma beneath the nail (Fig r) The patient 
presents himself with symptoms of a swollen 
pain/ul finger The hemorrhage beneath the nail 
18 recognized and the blood is evacuated The 
fracture may be overlooked The patient may be 
allowed to resume his work in a few days but 
returns to the surgeon shortly afterward biKause 
of continued pain and tenderness An t ray pic 
ture ma\ then reveal the fracture It is impcra 
tiye, espeaally in industrial cases, to roentgeno- 
graph all injuries of this character 
A fracture through the midporlion of the distal 
phalanx may be associated with separation of the 



fragraents The distal fragment may be easily 
restored and held in contact with the proximal 
fragment if reduction is made immediately Sub 
sequent displacement is rather unlikely (Figs 
2 and s) 

A simple fracture of the distal phalanx may be 
treated with the use of a wooden tongue depressor 
as a splint 

Whereas Smith and Rider have shown that the 
average time for bony healing of the complete 
phalangeal fracture i» approximately 5 months, 
yet one naluraUy does not keep these fractures at 
rest for this length of time Immobilization on a 
splint for 10 days or 2 weeks suffices 


finger through bone cy si k 
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Fig 14 Transi erse fracture of distal end of third metacarpal caused by blow fist. 


A compound fracture of the distal phalanx is 
treated by debridement. Removal of the nail 
must depend upon the degree of devitalization of 
soft tissues and the amount of remaining attach- 
ment of the nail If the soft tissues are badly de- 
vitalized and the nail practically detached, it 
should be removed. If the nail is still attached to 
fairly healthy soft tissues it maj' be retained, 
thereby serving as a partial splint 
In compound fracture of the distal phalanx 
necrosis of the detached fragment may ensue 
The most difficult fracture of the distal phalanx 
to treat is the so called “baseball finger.” In this 
tipie of fracture the postenor articular facet is 
detached by the pull of the extensor tendon 
Failure to correct this deformity may result in 
the “drooping” finger causing impairment of 
motion Fracture of this tv-pe should be kept at 
rest on a splint with the distal phalanx in hv^ier- 
extension for at least 4 to 6 weeks (Figs 4 
and 5) 

In the treatment of fractures of the middle 
phalanx one should consider the insertion of the 
tendon of the flexor sublimis digitorum regarding 
the line of fracture. If the line of fracture occurs 
pro.vimal to the insertion of the tendon the result- 
ing deformity may be readily corrected with a 
straight dorsal splint, the finger being held in 
extension (Fig. 6). 

If the fracture occurs distal to the insertion of 
the sublimis tendon the deformitv is more readih 


corrected uith the finger held in fle.xion (Fig 7). 
After 10 daj’s at rest, active motion of the finger 
maj' be employed at the time of each dressing 
The splint should not be permanentlv'- removed 
for 3 weeks 

One should never attempt to elicit crepitus to 
make a diagnosis of a fracture of a phalanx. This 
rule applies to a fracture of any other bone of the 



Fig 15 Trans\er5e fracture of metacarpal sboamg 
action of interosseous muscle 
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Fig i6 Soft tissue traction for fracture of metacarpal 


skeleton Attempting to elicit crepitus ina\ dis 
turb the position of the fragments-^isturb a 
favorable position of the fragments — and render 
the treatment far more difficult 

A compound fracture of the middle phalanx 
associated with clevitalizalion of soft tissues mav 
require debndemcnt and soft tissue or skeletal 
traction Traction is also emplojed in the treat 
ment of interarticular fracture, the line of frac 
ture extending either into the joint between the 
midphalanx and distal phalanx or between the 
midphalanx and proximal phalanx (Fig 8) 

Soft tissue traction cannot be applied to the 
distal phalanx In the treatment of fractures of 
the middle phalanx requiring traction one em 
plo)s traction utilizing a strand of silkworm gut 
or wire through the soft tissues of the distal 
phalanx or skeletal traction with wire or pin 
through the bone itself We prefer either of the 
above methods to traction with wire passed 
through the finger nail 

Fracture of uie proximal phalanx may be com 
plicated by a V shaped deformity due to the 
action of the interosseus muscle on the proximal 
phalanx and extension of the distal fragment by 
the iumbncale This fracture should be im 
mobilized with the finger held in flexion (Fig 9) 

When traction is applied to fracture of any 
phalanx, the hand must be held in the cock up 
position If traction is applied with the finger or 
fingers in complete extension there is an im 



balance of muscle pull which may result in 
malahnemcnt of the finger (Fig 10) 
Pathological fractures of phalanges are not 
frequent Such hactures may complicate osteo 
myelitis, bone cysts, or other pathological lesions 
of bone (Figs ii 12 and 13) 

Fractures of the metacarpals are either trans- 
ver«!e or oblique The transverse fracture occurs 
at the distal end of the metacarpal bone just 
proximal to the head This injury is usually 
caused by a blow with the fist Unless the exist 
ing deformity is corrected obliteration of the 
knuckle may ensue The fracture should be 
reduced under anesthesia A straight dorsal 
splint may suffice, but if the deformity tends to 
recur traction is imperative This type of frac 
ture, as well as the transverse or oblique fracture 
through the middle of the metacarpal may be 
erroneously treated by flexion of the hand over a 
roller bandage a position which aggravates the 
existing deformity (Figs 14 and 15) 

If the fragments of a fracture of one or more of 
the 4 inner metacarpals cannot be retained by a 
posterior splint traction on the phalanges may 
be employed Soft tissue traction is adequate m 
the majority of cases Traction mav be applied 
by one of 4 methods lateral and circular strips of 
adhesive plaster a narrow bandage or tape fas- 
tened to the finger with Sinclair's glue or paste 
silkworm gut or wnre passed throu^ the nail or 
skeletal traction applied bv means of a Mock 
finger caliper or stainless steel pm 
In the application of soft tissue traction the 
disul phalanx must be protected otherwise, 
excessiv e pressure ov er the finger nail causes pain 
or may cause sloughing of the soft tissues 
There are many types of splints on the market 
for the application of skeletal traction Most of 
these splints arc cumbersome and expensive An 
adequate fixation sphnt may be made 
plaster of Pans incorporating the forearm (Figs 
16 i7,andi3) , 

Fractures of the first metacarpal involve either 
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the shaft or the base of the thumb Fracture of 
the shaft of the first metacarpal is not a frequent 
injur}' and when incurred is due to direct \-iolence 
This tj’pe of fracture is given treatment similar 
to that of fracture of a phalanx rather than to a 
fracture of one of the 4 inner metacarpals The 
thumb is immobihzed in adduction and partial 
flexion or in the grasping position Such position 
may be maintained by the application of a light 
plaster-of-Paris cast to the wrist and thumb. 

Comminuted fracture of the shaft of the first 
metacarpal may require traction — either soft 
tissue or skeletal Traction must be apphed so 
as to maintam flexion in adduction of the thumb 

The more common tj-pe of fracture of the first 
metacarpal is fracture of the base of the thumb 
which may be an impacted fracture not involving 
the articular surface or an oblique fracture in 
which the line of fracture extends through the 
base of the thumb, the so called Bennett’s frac- 
ture The distal fragment tends to be thrown 
upward and backward. There is usually posterior 
and outward bowing 

There is acute wincing tenderness in the ana- 
tomical snuffbox. It is imperative to make a 
prompt diagnosis as failure to do so may result in 
marked disability of the thumb Treatment of 
fracture of the base of the first metacarpal con- 
sists in reduction under general anesthesia Re- 
duction is accomplished by traction and hj^per- 



Flg 20 Treatment of Bennett’s fracture. Cast and 
soft tissue traction with thumb m abduction 


abduction. The position of the fragments is 
maintained by a plaster-of-Paris cast including 
the wrist and thumb The position of the thumb 
is held in hi'perabduction The fracture is im- 
mobilized for 3 weeks at the end of which time 
the thumb may be held in abduction bi’ adhesive 
plaster The adhesive plaster should not be 
removed for an additional 2 weeks (Figs 19 and 
20). 

COXCLTTSIOX 

Kanavel has stressed the anatomy of the hand 
with regard to the treatment of infections The 
anatomj' of the hand should also be stressed in 
the treatment of fractures of the phalanges and 
metacarpals 

The treatment of fractures of bones of the 
hand has not received the proper emphasis. 
There should be at future meetings of national, 
state, and county societies practical demonstra- 
tions of the treatment of fractures of bones of the 
hand similar to those on the subject of fractures 
of long bone. 

The proper supervision of the treatment of 
fractures of the bones of the hand is a responsi- 
bility of the chief of the fracture service. 

An assistant surgeon, experienced in the treat- 
ment of fractures, should direct such treatment 
in the out patient dispensarj- 

Xore — Figs ii, 12, and 13 — courtesy of Dr Paul A 
Bishop, X-ray Department, Pennsj'lvania Hospital, Phila- 
delphia 

REPEREXCES 
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Tig 16 Soft tissue tracbon for fracture of roflaearpal 


skeleton Attempting to elicit crepitus maj dis 
turb the position of the fragments — disturb a 
favorable position of the fragments — and render 
the treatment far more difficult 

A compound fracture of the middle phalanx 
associated with devitalization of soft tissues mar 
require debndement and soft tissue or skeletal 
traction Traction is also emplo>ed in the treat 
ment of interarticular fracture, the line of frac 
ture extending either into the joint between the 
midphalanx and distal phalanx or betwreen the 
midphalanx and proximal phalanx (Fig 8) 

Soft tissue traction cannot be applied to (he 
distal phalanx In the treatment of fractures of 
the middle phalanx requiring traction one em 
plo>s traction utilizing a strand of silkworm gut 
or wire through the soft tissues of the distal 
phalanx or skeletal traction with wire or pin 
through the bone itself We prefer either of the 
above methods to traction with wire passed 
through the finger nail 

Fracture of the proximal phalanx ina> be com 
plicated by a V shaped deformity due to the 
action of the interosseus muscle on the proximal 
phalanx and extension of the distal fragment b) 
the lumbncale This fracture should be im 
mobilized with the finger held in flexion (Fig 9) 

When traction is applied to fracture of any 
phalanx the hand must be held m the cock up ’ 
position If traction is applied with the finger or 
fingers in complete extension there is an im 



balance of muscle pull which may result in 
malalmement of the finger (Fig 10) 
Pathological fractures of phalanges are not 
frequent Such fractures mav complicate osteo- 
myelitis, bone cysts or other pathological lesions 
of bone (Figs rt, 12 and 13) 

Fractures of the metacarpals are either trans 
verse or oblique The transverse fracture occurs 
at the distal end of the metacarpal bone just 
proximaf to the head This injury is usually 
caused bv a blow with the fist Unless the exist 
ing deformity is corrected obliteration of the 
knuckle may ensue The fracture should be 
reduced under anesthesia A straight dorsal 
splint may suffice but 1/ the deformity tends to 
recur traction is imperative This type of frac 
ture, as well as the transverse or oblique fracture 
through the middle of the metacarpal may be 
erroneously treated by flexion of the hand over a 
roller bandage a position which aggravates the 
existing deformity (Figs 14 and 15) 

If the fragments of a fracture of one or more of 
the 4 inner metacarpals cannot be retained by a 
posterior splint traction on the phalanges mav 
be employed Soft tissue traction is adequate in 
the majority of cases Traction may be applied 
by one of 4 methods lateral and circular strips of 
adhesive plaster a narrow bandage or tape fas- 
tened to the finger with Sinclair s glue or paste, 
silkworm gut or wire passed throu^ the nail or 
skeletal traction applied by means of a Mock 
finger caliper or stainless steel pm 

In the application of soft tissue traction the 
distal phalanx must be protected otherwise 
excessive pressure over the finger nail causes pain 
or may cause sloughing of the soft tissues 

Tbere are many tvpes of splints on the market 
for the application of skeletal traction Most of 
lhe«e splints are cumbersome and expensive An 
adequate fixation splint may be made with 
plaster of Pans incorporating the forearm (Figs 
16, 17 and t8) 

Fractures of the first metacarpal involve either 



Tig 17 MttzUr apparatus for skeletal ttaetion 


Fig 18 Metzler apparatus for skeletal 
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Fig 2 Fig 3. 


Fig I Forearm stand a Finger grasp, position of rotation controlled by 
bar, c, a and c are detachable through split at end of pipe, b, which is remov- 
able from d and cross arm r for sterilization. Counter pressure elongated 
tongue A extends to elbow and is detachable from horseshoe g Horseshoe on 
sleet e /> IS detachable for stenhzation A. Arm pad, regulated at /, stabilizes the 
arm and prevents arm from crawling under A when traction is applied 
Fig 2 Patient sitting or Kmg on table, forearm in controlled position. 

Fig 3 Sugar tong plaster is apphed (felt on condyles) direct to skin to fix 
elbow 



tion in the restoration of position In the upper 
forearm the ulna has a greater functional value 
and should, therefore, be accorded more con- 
sideration in reduction In the middle of the fore- 
arm the bones are of equal importance In 
oblique or comminuted fractures, slight over- 
lapping may even allow a greater surface contact. 
The traction necessaiy^ to restore alinement will 
usuall}' be adequate for apposition. The frag- 
ments in transverse and slightly oblique fractures 
max become separated by muscle planes and defy 
reduction by the usual methods In such cases 
one bone can usually be gotten into position and 
the other may be improved by inserting a small 
lex er or pry pin as designed bx Thomson Ox-er- 
lapping of the radius in the loxx-er third, ex en with 
good position in the ulna, is not acceptable for 
transx erse fractures A contact of Fs to under 
the same conditions is preferable to open reduc- 
tion In the author’s evperience xxith this tx-pe, 
approxima tel}- 10 per cent hax-e required open 


reduction Including the middle and upper end 
of the forearm, 15 per cent hax-e been operated 
upon. These figures applied to early cases of our 
oxx-n, and the decision to open w-as based upon our 
failure to get a good contact in the major fracture. 
Also, it w-as done in the knowledge that a tech- 
nique used for fastening the fragments in accu- 
rate compression is simple in e.xecution and almost 
certain for umon. Fragments held in accurate 
contact with compression xviU not unite as rapidly 
as the same position by closed methods, how-ex-er, 
union is much more rapid than a fracture in fair 
to poor position treated bx- closed method. 

REQtJIREiCEXTS OF GOOD SPDIXTtXG 

.After the fracture has been reduced to an 
acceptable degree, proxision must be made that 
splints can be applied without shifting or moxing 
the forearm and allowing displacement of frag- 
ments. The elbow- and the wnst should be im- 
mobihzed and the metacarpophalangeal joints 



FRACTURES OF BOTH BONES OF THE FOREARM 
EXCLUDING THOSE AT THE ELBOW JOINT 
AND WRIST JOINT 

W B CARRELL MD.FACS Dallas Texas 


F ractures of both bones m the fore 
arm result usuallj from direct xiolerce and 
may occur at any lev el between the elbow 
and wnsC Those in the upper half of the 
forearm covered bv heavy muscular structures 
are more difBcult to reduce, but fortunately will 
unite with goad function even though reduction 
IS not good Those in the lower third require a 
more accurate contact for assurance of union, but 
here reduction is more easily accomplished 
Much of the deformilv present is due to the 
initial trauma, but after the break there is faulty 
muscular balance producing rotation deviation, 
and shortening It is confusing to attempt in each 
fracture a complete anah sis of the vanous muscles 
affecting the position, because with one notable 
exception manipulation and traction without re 
gard to them wll overcome their harmful in 
lluence The exception relates to the rotation 
deformity caused by unopposed pull of the pro 
nator teres when the radius is broken at a certain 
location A v^orhng formula is that a position of 
supination should be imposed if the radial frac 
ture IS above the pronator teres insertion In all 
other locations midpronafion is desirable Com 
plete pronation is never indicated Rotation to 
the desired position should be done before coaptat 
ing the fragments otherwise the rotation is not 
under control 

Complications of nerve and circulatory damage 
are not as frequent as in some other regions of the 
upper extremity but every case should be ex 
amined specifically for this before treatment is 
started Roentgenograms are roulinclj made in 
two planes Most fractures of both bones m the 
forearm except m small children can be properly 
prepared for reduction by means of local anesthesia 
injected directlv between the fragments 
The usual method of treatment tor fractures so 
easily palpated as are both bones of the forearm 
should on the whole give reasonablv good results 
but observation in the authors experience does 
not warrant this a sumption 


Presented in theFraclirtSjtnposium belo 
jresa of the AmerRSn CoHe e ol Surgeon 


re the O nml Cod 
C hicago October 


In the study of loo cases of unsatisfactory 
progress in fractures of both bones of the forexrm 
some interesting conclusions are reached These 
cases were private patients either treated pn 
manly in our dime, or .ent in from 2 weeks to 
several months after the injury because the 
progress was not satisfactory In the anaivsis of 
this group It was found that approximately 40 
per cent had not been well reduced The bones 
were not in good aiinement, or the contact was so 
poor that a satisfactory result could not be ex 
pected In 30 per cent the onginal reduction had 
seemed fair but the splinting was inadequate (0 
maintain reduction and a resulting angulation or 
displacement had occurred In 30 per cent there 
had been good reduction followed by good splint 
ing, but the splints had been removed too early, 
with a secondarv angulation and m some in 
stances non union In 10 per cent there were 
fractures with extensive trauma, extreme commi 
nution etc .andapoor result wasinevitable The 
obvious questions which arise from these sta 
tistics are <i) what constitutes a satisfactory 
reduction? (a) \\hat type of splinting is best suited 
to maintain a good reduction > (j) how lo-'g 
should the splints be worn’ 

ESSENTIALS IN A SATISFACTORY REDUCTION 
By manipulation and traction, one should get 
an acceptable position in 70 per cent of cases lo 
to 15 per cent will require open reduction Aline 
ment in longitudinal direction and rotation should 
be restored completely or with onlv a few degrees 
of fault, whether the fracture is m the upper, 
middle or lower third Apposition cannot be 
aarurateh obtained in all cases although it is 
desirable and influences greatly the early consoli 
dation of the fracture The requirement for se 
cunng better contact m repeated manipulations 
or open reduction may outweigh in harmful in 
fluences the slow union incident to poor appost 
lion It is therefore a matter of judgment to 
make the fnal decision between acceptable and 
unacceptable positions It is of some consequence 
that in the lower third the radius has a greater 
functional value and should receive more atten 
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Fig I 



Fig 1 ForeaTm stand o Finger grasp position of rotation controlled by 
bar, c, a and c are detachable through spht at end of pipe, 6, which is remov- 
able from d and cross arm r for sterilization. Counter pressure elongated 
tongue /’ extends to elbow and is detachable from horseshoe g Horseshoe on 
sleet e p is detachable for sterilization t .-Vrm pad, regulated at/ stabilizes the 
arm and prevents arm from crawhng under k when traction is apphed. 

Fig 2 Patient sittmg or hang on table, forearm in controlled position. 

Fig 3 Sugar tong plaster is apphed (felt on condyles) direct to skin to 6x 
elbow 


tion in the restoration of position. In the upper 
forearm the ulna has a greater functional value 
and should, therefore, be accorded more con- 
sideration in reduction In the middle of the fore- 
arm the bones are of equal importance In 
oblique or comminuted fractures, slight over- 
lapping may even allow a greater surface contact. 
The traction necessart’ to restore alinement will 
usuall}' be adequate for apposition. The frag- 
ments in transverse and slightly obhque fractures 
may become separated by muscle planes and defy 
reduction by the usual methods In such cases 
one bone can usually be gotten into position and 
the other may be improved by inserting a small 
lever or pry pm as designed by Thomson. Over- 
lapping of the radius in the lower third, even with 
good position m the ulna, is not acceptable for 
transverse fractures .\ contact of to yi under 
the same conditions is preferable to open reduc- 
tion In the author’s experience with this tt-pe, 
appro xima telt lo per cent hate required open 


reduction Including the middle and upper end 
of the forearm, 15 per cent have been operated 
upon. These hgures applied to early cases of our 
own. and the decision to open was based upon our 
failure to get a good contact in the major fracture. 
.\lso, it was done in the knowledge that a tech- 
nique used for fastening the fragments in accu- 
rate compression is simple in execution and almost 
certain for union. Fragments held in accurate 
contact with compression will not unite as rapidly 
as the same position by closed methods, however, 
union is much more rapid than a fracture in fair 
to poor position treated by closed method 

REQmEZitEXTS OF GOOD SPLECTDCG 

-After the fracture has been reduced to an 
acceptable degree, provision must be made that 
splints can be applied tnthout shifting or moving 
the forearm and allowing displacement of frag- 
ments The elbow and the wrist should be im- 
mobilized and the metacarpophalangeal joints 




left perfectly free Manufactured splints rareh fit 
with sufficient accurac\ to hold the position 
Wooden splints padded and slightly wider than 
the forearm are used by many but are difficult 
to keep at good tension and in the obseraation of 
the author have not prevented deviation of the 
ulna m a posteromedial direction Circular plas 
ters have been used but should be condemned 
for general use because of the danger from swell 
mg and circulatory damage The application 
plaster splints well applied, meets the require 
ment of good fixation with controlled tension and 
freedom from circulatory damage 
UETnOD OF FIXATION 

With the forearm held in a mechanical appli 
ance as shown in Figure i, which is original only 
in some features ‘ a fixed position is maintained 
which IS supenor to the most careful holding by 
an assistant Increased traction supination and 

Th prmcipl Isold *nd s«v« H rms (app atusarei asc P f 
ZtoolArs tina feet tly d monst ated aimil land 


pronation to any degree, are under complete con 
trol When the position has been accepted and 
confirmed by roentgenogram then the dressing 
is deliberately applied The elbow which is at 
right angle is first fixed with a sugar tong splint 
This extends to withm 2 or 3 inches of the axilla, 
no padding is used on the arm except a lelt over 
the condyles and olecranon This sugar tong is 
bandaged smoothly to the arm After placing a 
sraal! felt over st\loida, a broad slab of plaster, 
wet is applied to the back of the hand wTist and 
forearm and bending at the elbow extends up 
the back of the arm over the bandaged sugar tong 
splmt which has just been applied This wet 
plaster is molded smoothly to the posterior 
medial and lateral surfaces of the forearm Before 
bandaging to the forearm a strip of soft, piano 
felt IS placed on the palm antenor surface of the 
forearm and beyond the bend of the elbow The 
wet plaster on the back of the forearm which has 
no padding is then bandaged over the padded 
antenor surface and the smooth approximation 




Fig 7 b 

Fig 7 HS a, Malunion with pronation and deformity, 
b, low er fragment rotated and fixed wath screw , c, 2 months 
after operation 

Fig 8 B E S Comminuted fragments usually approxi- 
mate well with light traction, skeletal fiuxation is not re- 
quired 

IS made Another plaster splint is now applied to 
the anterior surface, extending from just proximal 
to the metacarpophalangeal joint over the palm, 
anterior surface of forearm, and up the anterior 
surface of arm This plaster splint is vride enough 
slightly to overlap the posterior splint on the two 
sides It IS bandaged in position. Slight in- 
terosseous groox ing of plaster -with a small pipe, 
as suggested by Boehler, makes the fit more 
accurate I\Tien the plaster sets, the arm is re- 
leased from the apparatus and the upper arm 
section smoothed off vnth additional bandage 

nSTDICATIONS FOR EXTENSION 

When both bones are badlj’ comminuted some 
extension is necessary to maintain good aline- 
ment In oblique fractures it is sometimes neces- 
sary to maintain extension to prevent the frag- 
ments sliding off into deformity. In occasional 
cases with transverse fractures one is able to get 
what appears a fair contact in two news, and yet 
the reduction may be verj- unstable slight 
extension is beneficial in this t\-pe Extension 
when advisable may be carried out either by 
weight and pulley methods, when the patient has 


Fig 7 c. 



Fig S 
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I>g 9 FC a Common type of fracture deformity b radius most important m 
this region fault in ulna will not interfere uitb function 


the arm in bed traction, or it ma> be done in through the medial three metacarpal bones VSilh 
combination with plaster fixation method The the wires in place the plaster can be applied in 
latter is more efficient For moderate traction the usual manner, incorporating the wnres and 
the method just descnbed can be applied so thus maintaining a fixed traction when the plaster 
accuratelj that some degree of traction is hardens Before the plaster sets the patient is 
maintained without the aid of Kirschner wires placed in bed with a spreader on the distal wire 
For more positite traction and especiall) indi and suspension for the necessars traction In 
cated where in addition to the forearm fracture, the senes of unsatisfactor> results studied the 
there is a fracture m the humerus it is best to author was impressed with the slow union which 
phee a wire through the ulna about 2 inches occurred in seseral patients treated b> traction 
distal to the olecranon and another either It should be recognized that verj little traction is 
through the lower end of the. radius and ulna or needed in the forearm becausee\en without wires 
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a b c 

I'lg 12 ^YEAY a, Fracture wath defonnitj, b distraction escKsiae by plaster 
fixation, c, same in delayed union 2 months after mjurj' 


the bones may be put up ■with too much distrac- 
tion and consequently delayed union. Rarely 
should fixed traction be used except in fractures 
of the forearm, complicated by fracture in the 
humerus, or in compound fractures of the fore- 
arm which are badl}* comminuted and in which 
splintage must be disturbed for dressings 

LENGTH or TIME SPLINTS SHOULD BE WORN 

Fractures about the middle and lower third of 
the forearm unite very slowly. Fixation should be 
maintained until the umon is firm In adults 60 
to 90 days is the average period Removal of 
splints when the callus is soft seems in our section 
of the country to be a common error. With earh' 
removal there is a gradual angulation, and re- 
molding at this late stage may endanger final 
umon Removal of the complete fixation and 
substitution of a light forearm sphnt is likewise 
hazardous In the full fixation a patient is en- 
couraged to use the shoulder, fingers, and thumb 
freely, carrying out daih- everj' motion of these 
joints and working m so far as feasible with the 
handicap of splinting 

CONCLUSION 

The author, through observation of many poor 
results, has learned that the common errors are 


inadequate reduction, imperfect fixation, and 
removal of splints too early. These errors account 
for appro.nmateh' 90 per cent of poor results. 
With careful reduction accomplished by ma- 
nipulation combined with traction, a satisfactory 
alinement should be secured in all cases. A fair 
reduction should be had in the preferable bone, 
depending upon its location, and an acceptable 
position in the other. If this position is main- 
tained by a controlled mechanical appliance as 
simple as the one illustrated, then proper plaster 
sphnting can be fitted to the forearm in such a 
manner that it will hold the fragments as they 
have been reduced and will not compress the 
forearm unduly. Y’eiy few fractures need any 
supplementaiy traction, either fixed in the plaster 
through pins or othennse Open reduction should 
be veiy seldom required, but with definite indi- 
cations should be done The apparatus described 
is so constructed that it is an ideal sterilizable 
unit for maintaining position in operations on the 
forearm. Fifteen per cent of early cases have 
required open reduction but the percentage is 
apparently decreasing with better closed methods. 
There will always be a necessity for open re- 
duction in planning treatment 2 or 3 weeks after 
the inj'ur}', when the fragments are frozen in 
deformitv 


SYMPOSIUM ON CANCER 


CORRELATION OF BOD^ SEGMENTAL TEMPERATURE 
AND ns RELATION TO THE LOCATION OF 
CARCINOMATOUS METASTASIS 
Clinical Obscfi ations and Response to Alcthods of Refrigeration 

TEMPLE FAY, BS MD,FACS and GEORGE C HENN'i MS.MD, 
Philadelphia Pennsylvania 


I N 193 j our clinic* uas engaged m the studv 
of body temperatures from Uie standpoint of 
neurological segments or dermatoroeres (Fig 
1) The purpose was pnmanly to ascertain 
if tumors or lesions of the spinal cord produced 
characteristic changes of surface temperatures in 
the dermatomeres at or below the level of the 
lesion 

Irntation heat, and pain produce hyperemia in 
the segmental area of stimulation Conversely, 
cold produces vasoconstriction and ischemia, in 
the same neurological refle'c arc tFig s) 

Much time was devoted to the perfection of a 
thermocouple and galvanometer that would be 
sufBciently sensitive to give accurate readings to 
within o 36 degrees Fahrenheit (0 a degrees Cen 
tigradc) Studies’on normal patients revealed that 
when the body area was divided into its neuro- 
logical dermatomeres according to nerve roots and 
segments of the spinal cord, the segments over 
lying the breast area (fourth and fifth thoraac) 
in Wth male and female showed consistently 
higher temperatures than the adjacent segments 
above or belo v 


sistenily higher temperatures than the rest of the 
body The average normal, surface body fern 
perature was found to be fi 3 degrees Fahrenheit 
(3 5 degrees Centigrade) lower than that of the 
mouth Ihe temperature of the distal portion of 
the ettremities, however, fell from la degree 
Fahrenheit (6 7 degrees Centigrade) to so degrees 
Fahrenheit (ii i degrees Centigrade) below the 
normal mouth readings in certain iastani.es and 
from o 18 degrees Fahrenheit (0 i degrees Centi 
grade) to 8 3 degrees Fahrenheit (4 6 degrees 
Centigrade) in the male normal control group 

(Fig 

lEUPEtlATURE AKD GROWTH 

It IS universally recognized that lemperature 
has a direct influence on growth in all forms of 
cellular life and that m seeds and eggs partKu 
larly a certain range of ciiiical teirperaturc’ is 
required to activate the normally fertilized single 
cell 

One of us (Fay) began a close investigation 
into this factor as it might apply to the problem 
ofabnormal cell growth and activity in thehuman 


On the other hand, as might be expected the 
segments supplying the extremities (sixth cer 
vical to second thoracic and second lumbar to 
first sacral) fell far below other areas of the 
body vinder usual environmental temperatures 
With the exception of the breast segments 
ibt attas of tbe tmevL maintained a fairlv 
uniform level The head and neck showed con 
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When the body segmental areas were divided 
into the high and low temperature fields a striking 
correlation appeared to exist between the location 
of rapidly growing types of metastatic malignancy 
and the segmental areas of relatively high surface 
temperatures The locations favoring metaslaiic 
growth fell almost entirely within the segmental 
areas of highest body tenperature whereas it 
was extremely rare to find records of such lesions 
in the distal portions of the extremities where the 
s^mentaJ temperatures are lowest even though 
meusutic tumors were shown to be widespread 
and, m certain instances undoubtedJv blood 
borne 


S'a 
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Fig I The human segmental dermatomere pattern as it arises and ultimately becomes 
differentiated In order to appreciate the de fini te relationship and sequence of these seg- 
ments, the human being must be placed in a position similar to that assumed by the 
alligator, w ith thumbs and toes pomtmg upn ard and xnth the oral and anal opemngs of 
the gut tube representmg the two extremes of segmentation of the orgamsm. (Courtesy 
IVilham Wood & Co From Purces-Stenart ) 


Recognizing this factor to be onl\- one among 
a host of other equally important considerations, 
a search of the literature was made to determine 
uhat information was available on this point. 

It was disappointing to find no reference in the 
literature as to the influence of diminished and 



SEOMENTATlON 
or CORD 


SEOM'NTATlON SEGMENTATION 
or VASCULAR TREE Or SRIN 


Fig 2 Fegraental pain and temperature arc representmg 
local cord responses to the principles of irritation and 
counterirntation produced b> pain and the extremes of 
Itcal and cold This neurological arc is the most primitive 
unit of the sensorj' sj'stem and still retams its ongma! 
segmental plan for dermatomeres of the skin, segmentation 
of the tubes, and branches of the vascular svstem as well 
as the visceral gut tube and its many vasceral organ pro- 
liferations Hv-peremic and ischemic responses follow the 
segmental influences ansmg m the vanous components of 
the reflex arc. 


subnormal temperatures upon malignant cell 
growth. Although much has been done in the 
field of h>-perthermia, clinical and pathological 
studies on tissue response to the principle of 
“refrigeration” are conspicuous by their absence. 
Examples of arresting growth and presenung food 
stuffs, through sustained measures of induced low 
temperatures, are so common in our agricultural. 



m the group is denoted by the broken Ime — the av erage for 
the group bv the solid line Xote the defimte peak of tem- 
perature curve in the fourth thoracic segment supplying 
the breast, even m the male In the female the curve is 
higher and more variable depending upon the age of the 
patient and the sexual function of the gland Favorable 
sites for metastatic malignancj’ he near or abov e the base 
body hne Segmental temperatures m the extremities are 
obvTouslj lower with the exception of the area of the knees 
These areas appear to be “unfavorable” for the location of 
metastatic caranomatous cell growth 


SURGER\ , GYNECOI-OG\ AND OBSTETRICS 
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bed 


Fig 4 Hollow instnimenti dcM^ed for ipplKaiion to 
the area of tumor mvoUement Solutions at various recu 
lated temperature levels may circulate witbin the holtm 
instrtunerit and (hue ioduence the local (emperarure of the 
part adjacent to its surface a \af3nal cupdesiaoed for 
application about the cervix b Vaginal t^mb drsign^ 
for insertion into the eroded cavity produced by the 
tumor c Hallow knife blade designed for application be 
neath surface lesions such as the breast or for deep im 
plantation into lesions of the soft tissues and tbe brain d 
Hollow pm designed for introduction into deep tumor 
masses involvurg (he long bones and accessible surfaces 
where the instrument can be inserted throuch the ^rowtli 
Itself permittina return of circulation directly through the 
opposite side of the part involved (Note — Tbesharp metal 
point IS removable and fitted to a nipple capable of aecom 
modating the rubber tube used to return <oIuI)od \ anous 
lengths and shapes of instrument may ^ required ) 

industrial and economic life that thej need no 
mention The icebox or refrigerator serves this 
purpose m ever> home The fact that the ferli 
iized hen s egg lies dormant as a single cell until 
activated atone by the influence of a cniical 
temperature around 103 degrees Fahrenheit (39 4 
degrees Centigrade) is northj of far deeper con 
sideration than would appear at first glance The 
knowledge that we may pTe\ent this event by 
cold storage, or determine its initiation bv con 
trolled means of incubalion places lemperaiure as 
the prime factor of consideration 
The striking fact remains that temperature 
alone is required to bring into existence acUva 
tion of the rapid embrjological cellular division 



Fig j Coil devised for refrigeration of accessible areas 
of cranial roetsslas;* 


that m the instance of the egg, follows normalli 
differentiated patterns if allowed to per ist 

Certain important factors concerned with plant 
and agneultural growth, aside from the great 
seasonal influence of temperatures ate worth> of 
consideration in the hope that the> maj shed 
further light on the means of dealing with human 
cell response 

Given mten e sunlight and sustained low tern 
peratures, adaptable plants (moisture and proper 
nourishment being considered adequate) tend to 
come slowi> f 0 a stunted maturity (v u mountain 
vegetation above the so-called 'umber line) 
Conversely darkness and sustained abnormally 
high temperatures give nse to ovcrgrow-lh and 
delayed maturity (via pJanfsorlubersina warm 
cellar) WTien sunlight is combined with optimal 
lemperatures (moisture and nounshment being 
adequate) the combined effect fav ors both growth 
and maturity (viz tropical or hothouse vege 
tation) 

Again a suggestiv e analogy appears in the dm 
leal historv of certain types of malignancy The 
slower growing more mature forms of squamous 
carcinoma of the exposed hands where tempera 
ture IS lowest and sunlight exposure greatest are 
in distinct contrast to tbe more rapid actiulv of 
squamous carcinoma of the cervix where a tern 
perature of irom i to 3 degrees Fahrenheit above 
the mouth normal exists, and a complete absence 
of light prevails 

SCOPE or IWESTICVTtON 
The purpose of this presentation is to submit 
a preliminary report on the steps which have been 
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Fig 6 Case i K L Squamous caronoma cervix 
grade IV with massive peh-ic extension Onginal cooling 
apparatus dex-ised to maintain constant temperature 50 
degrees Fahrenheit in the vaginal bomb Water reservoir 
alloa s constant dow of fluid through ice coil and regulation 
of flo\\ adjusted to give temperature 50 degrees Fahrenheit 
to fluid returning fromthevagmalbomb &lief of pam and 
general improvement of physical state followed 5 weeks of 
constant imgation 

taken to establish whether in approaching the 
problem from this new point of view, the factors 
aforementioned are merely a coincidence, or 
whether there may exist, as elsewhere, a signifi- 
cant correlation betw'een critical temperatures 
and growth. 

With the encouragement of Dr James Ewing 
and the assistance of a grant from the Inter- 
national Cancer Research Foundation, Donner 
Fund, the following lines of investigation have 
been undertaken 

1 Thermocouple readings of body surface seg- 
ments and visceral organs have been taken to 
establish a normal controlled group to serx'e as 
the base line for comparison with the pathological 
matenal under study 

2 Thermocouple and temperature studies m 
the region of malignant tumor masses havu been 
carried out, MTiere these areas of cellular activ ity 
were accessible, apparatus has been dexnsed to 
modify the local temperature in and about the 
area of the lesion, over e.xtended periods of time. 

3 Comparative biopsy studies of tissue of ma- 
lignant growth, before and after treatment b\' 
methods of refrigeration, have been undertaken 
under the direction of Dr. Lawrence Smith, pro- 
fessor of pathologv 

4 - Chmcal response of the patient to factors 
concerned wath pain, weight, rapiditv of progress 
of malignant mass, and evidence o'f metastatic 
actu ity have been noted, before, dunng, and after 
treatment designed to lower local temperature. 


flRS Kt- ASE 34. r-l7-J5 R00KTEnF=66K 
30 31 32 33 S3 as 36 S/T 



Fig 7 Case i K. L Skin temperature chart showing 
prominence of surface temperatures in the dermatomeres 
concerned wath the breast segments as well as definite 
and marked rise in the twelfth thoracic segment in the 
vasceral pelvac zone Carcinoma of the cervax wath pelvic 
extension. 


5. Studies are now under waj' to determine 
whether certain temperatures may not be “crit- 
iral” in the development of the normal cell ac- 
tivity (e.g_, fertilized eggs and seeds) with obser- 
vations (Erected toward the influence of “sub- 
crirical” temperatures and refrigeration on ma- 
turity- and rapidity of growth. 

6 Tissue culture of the normal and patho- 
logical human tissue is now being carried out 
under direction of Dr. Lawrence Smith by 
Miss Lillian Sherman, according to George and 
Margaret Gey’s technique. 

7 Response of normal and pathological tissue 
cultures to “critical” and “subcritical” tempera- 
tures has been noted. 

8 _ Comparison of biopsy- material, in vho and 
in vitro, in which controlled temperature in the 
patient is duplicated in the tissue culture test- 
tube and comparative periodic biopsv and tissue 
studies are being undertaken 

CLLKlCAL STUDIES 

The follownng patients were considered hope- 
less cases of e.xtensive metastatic carcinoma and 
were referred to our care only after all other avail- 
able means had been considered either unavaihno- 
or useless Quite naturally, we have not accepted 
for this series any case in which an orthodox 
method of treatment is indicated 




CvsE r K L Xo X S 1959, Temple rniversitv Hos- 
pital, vv hue female, aged 34. Diagnosis Carcinoma'of the 
cervix with pelvac extension. 





Fig 8 Case 2 AI \ Photograph taken 9 months after 
treatment Octoberjp ipj? Residual kyphosis trfrervi^ 
trad-dorsal area Patient pursuing housework at the pres 
enl tune and apparently symptom free escept lor visual 
impairment 

Fig P Case 2 M ^ Nine months following treat 
Dient (October 19 ipjr) Noteatcopbyand positjoaof the 
left hand as well as sympathetic involvement of the left 
side of the fare secondity to the large cervical coi»pic»ion 
lesion involving the vertebral bodies Paralysis disap 
peared and roentgenographic evidence of haling was 
noted within 3 months there was noted also disappear 
ance of the malignant cells from the optic disc with ^rtial 
return of vision 


Fig ici Case 2 At \ Temperature chart upon admis- 
sion showing irrrguJar peaks 0/ temperalure Jli b points 
at eighth cervical and seventh thoracic zone of deep 
metastatic involvement of the cord and its roots at these 
levels General base hne appronmately 94 degrees 
Fig 11 Skm temperature readings 4 months fobowing 
ndiauan of the pituitary thyroid and ovanaa gfandi 
undertaken to produce a state of hibernation Notice the 
more uniform character of skin temperature responses with 
peak of the curve persisting m the region of the large dorsal 
metastatic mass but approeiraating normal in other areas. 
Base line has shifted to approiimately 01 y degrees The 
fall of basal metabolic rate at ibis tune indicated that the 
piMtc i pi c s ol hibernatjon had been successfully induced 
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Fig 13a Fig 

Fig 12 Case 2 V a, iletastatic carcinomatous ero- 
sion of the skull December 21, 1036 b, Healmg and im- 
pro\ement noted in films taken March 23, 1937, following 
radiation of pituitarj, thyroid, and oianes with mduce- 
ment of “hibernation ” c, Roentgenogram of the skull made 
9 months following treatment shows almost complete rc- 


13b Fig 13c 

generation of bone — this film was taken September 23, 1937 
Fig 13 Case 2 M. V Roentgenogram of the pehis 
showing multiple metastasis to the bones Note the ramus 
of the pubis with roentgen ographic evidence of healing a, 
Roentgenogram taken December 21, 1936, b, March 23, 
1937 c, September 23, 1937 


Patient had been treated on the ginecological service 
(Dr Hammond) and out patient department since Feb- 
niarj' 15, 1936, receiving radium implantation (5600 mgm. 
hours) and deep x-raj therapy (5400 roentgens to each 
front and back of pelvis) Sev ere pain in the back ensued 
with reference down the right lower extremity requiring 
relief Injection of absolute alcohol was made into the 
lumbar sac (Dr Scott), with relief of pain for 2 weeks 
Patient w as adimtt^ to the neurosurgical service July 7, 
1936, for operative relief of pain (chordotomy) Diagnosis 
moperable caremoma of the pelvis with rectovaginal fis- 
tula, nodular involvement of the cervix, induration of the 
deep pelvic tissue 

Excepting for emaciation and obvious extension of car- 
emoma into the pelvis, IXassermann and other clinical 
findings were essentially negative X-rav examination of 
the skeleton and lungs revealed no metastasis Biopsy 
disclosed squamous cell caremoma It was decided to at- 
tempt local refrigeration and to observe the response 
Refngeration unit with vaginal “bomb” (Fig 4b) was 
constructed and irrigation of solution at temperature of 
60 degrees F (13 5 degrees C ) was begun Julv 21, 1036 
Thermocouple readings of cervix Quiy 30, 1036) showed 
temperature of 77 degreesF (25 degrcesC ) 5 minutes after 
removal of vaginal bomb (22 degrees F 15 2 degrees C 
below mouth temperature) Continuous irrigations main- 
tained Patient required J , gram morphine sulphate ev ery 
4 hours prior to refrigeration On third dav following 


cold irrigations, pain w as rehev ed and morphine w as with- 
diawm Three w eeks later, marked improvement was noted 
by gam in w eight, freedom from pain Pelvic examination 
(Dr Burnett) 1 month after refngeration revealed that 
the rectovagmal fistula w as partiallv' healed the congestion 
and mduration about cervix and vaginal mass were 
markedly decreased Patient was discharged September 
2, 1936 and returned home w here she cared for her children, 
undertook housevv ork, and w as symptom-free for 2 months 

She was readmitted, December 31. 1036, with return of 
pam, requirmg narcotics (given by local phv-sician). Ex- 
ammation rev ealed induration of the broad ligament, recto- 
vaginal fistula greatly increased in size; extension of the 
m^gnanev’ to deeper pelvic structures X-ray examination 
vv as negativ e for bone and lung metastasis A high thoraac 
chordotomy was performed, January 23, 1937, with de- 
struction of the pam fibers below the umbilicus, resultmg in 
complete rehef of pam Reapplication of refrigeration 
method, 30 degrees F (10 degrees C ), February 18, 1937, 
produced local improv ement in gross tissue about the area 
of apphcation Her general physical condition improved 
for 3 vv eeks Extension of the deep portions of the lesion 
Death was the result of urmary mfeebon and pulmonary 
mfarction with bronchopneumonia, April S, 1937. 

Summary of pall o’ogtca! ard autopsy firdirgs Squamous 
carcinoma of uterus and cervix (grade with extension 
to bladder, rectum fifth lumbar vertebra, and sacrum 
Pulmonary embolic mfarction and gangrene nght lower 
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Tig 14 Case 3 R \\ Carcinoma smiptei of ttie breast 
grade III fotlouing eTtensise radiation Diffuse meUslases 
to lung hver scafp brain ielt femur nghl eightb and 
ninth nbs 1 ii,ure show s application of bollm Kfngeration 
blade insetted from the raidline to a point beneath the 

t irunary tumor mass Tube conoeetionsfor continuous cold 
rngation and thermostatic temperature control tueeba 
nism seen in the background Note effects of previousdeep 
radiation to axillary region 


n 15 Case 3 R \\ Segmental dirmatomere chart 
indicating urface temperatures with marked and definite 
n e 111 segments mvoUing the left breast Note that the 
re ponse ts unilateral to the area of primary tumor in 


lobe Rectovaginal vesical fistula— pyelorephntis chronic 
cystitis Carcinomatous thrombosis of nghi iluc and 
femoral veins 


Relief of pain following local refrigeration to 
the area was an outsunding factor Improve 
ment in the patient s general ph>sical state with 
gain of weight was noteworthy Gross reduction 
in the bulk of the lesion with tendency toward 
temporary healing of the rectovaginal fistula was 
grossly evident The patient prior to treatment, 
was bedfast and appeared to be m the terminal 
stages of her malignancv Two months of a 
symptom free state followed the local refngera 
tion The patient lived 9 months from the onset 
of refrigeration treatment 
The benefit of the early deep radiation cannot 
be overlooked even though the generalized im 
prov ement appeared to follow promptly the onset 
of refrigeration 


CvSF ] '1 \ No N S 3MJ Temple Umveruty 

Hospital White female aged 36 years Diagnosis caia 
jioroa of the left breast «ith metastasis to spine skull 
pelvis nbs and humerus 

latienl was admitted to the neurosuryical servire De 
cember jo 1036 referred by Dr John friek Onset oc 
curred January 1936 Milh pain between shouldersand m 
neck and weakness of upper extremities became 

progressively worse and was bedfast r- — r™- 

weeks pnor to admi 


cervical vertebra ^^olements of head were Lmiied l« 
about It degreesand pam felt when turning to right A 
marked kyphosis w as noted m mid-dorssl area An irregular 
mass was noted in left breast liwer half about s cenli 
meters in diameter and fixed to the skin Large lymph 
nodes were noted m left axiDa and suprachvicuLar areas. 
Heart and lungs were negative No abdominal ina«*ei 
present PupiIswerediJafedand fixed visionforlightand 
moving obierts only Bilateral sixth nerve paly Chok 
mg of optic disc 5 diopters with mhltration of nerve 
heads wiib malignancy (Ur LiDie) Fingers hand* and 
forcamiswereveryweak moreontheleft Triceps reflexes 
were absent Marked atrophy and impairment of motor 
power were noted in all extremities slight left ulna 
anesthesia \ ray examination at this time revealed 
metastasis of the spine nbs skull and pelvis andcunei 
form deformity of a number of vertebral segments 
Fxlensive involvement precluded local refrigeration 
treatment to individual areas ft was clccicfcd to alieropt 
to reduce the entire body temperature by radiation of the 
pituitary thyroid and ovanan glands in the hope of m 
duang a state of physio’ogical hibernation (basal metabolic 
rate +i8 per cent) rhe following deep x ray therapy was 
administered 200 r to each temporal area 400 r to 
thyroid pelvi!, iboor to each front and back inaddition 
the cervical pine was given 1600 r on each side and left 

eye ifioo r (as control) Other lesions were not radiated 

latient was discharged January 12 1037 improved 
A reeheck on skeletal sy lem by x ray March 22 I0J7 
revealed marked improvement compared with the previous 
examination December 24 1036 The basal metaWic rale 
on thi dale was —6 per cent 
Readmission to neurosurgical service for study 
tember 22 1037 latient was symptom free except for 
poor VI ion residual claw like deformity of left hand and 
tbe cervical and dorsal spine deforrmty The funior if* ' 


.n admission Four 

n she developed diplj^via with fail 

. .-..un and pain behind nghl eye There were signs of 
pinal cord compression w ith w eakness of low er extremiues 
Lxammation revealed marked deformity of the cervical 
spine with occiput almost approximating spine of seventh 


breast ts about tj former size \ 1 ion is rniprovrd (secondary 
s^tKatrophy) Noothercranialneneinvolvement \ ray 
examination shows marked degree of new bone loirnalmn 
at sites previously show ing bone desiructi in Rasa) mcli 
bolic rale -ri percent latient uwell and 
housework (PaUent conUnucs well 13 months following 
treatment January 1938) 
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tig 16 Case 4 T D Metastatic carcinoma (h3-per- 
nephroma) in\ oKang both knees Left knee receiv ed deep 
radiation treatment. Right knee continued local refnger- 
ation Generalized metastases to brain, scalp, chest, lung, 
and skeletal areas Rapid diminution in size of the lesion 
following refngeration 


Although the response in this instance has been 
dramatic and the patient’s sight has returned suf- 
ficiently to carry on routine household duties, 
net ertheless, similar improvements have been 
noted in cases of widespread metastatic carcinoma 
of the breast following deep radiation of the 
Ovanes alone 

Is It possible that the disturbance in the hor- 
monal influences recognized between the ovaries 
and the breast involves the question of hj-peremia 
and consequenth- entails a temperature incidence 
tthich has formerh' been overlooked? 

In this instance, at least, body surface tem- 
perature a as shorni to be markedl}' reduced 3 


months following radiation, and there was as 
well a fall in the basal metabolic rate. A return 
toward the normal segmental surface temperature 
pattern was noted 9 months following radiation, 
although the basal metabolic rate showed further 
reduction 

The prompt disappearance of the malignant 
cells seen in the eye grounds afltorded an oppor- 
tunity to observe the cellular response under the 
ophthalmoscope. The left eye was treated with 
deep x-ra%' therapy, but the right eye was permitted 
to escape treatment in order that it could be ob- 
seived as a control. The malignant cells disap- 
peared simultaneously in both eye grounds, and 
there was evidence of healing processes in the 
areas of untreated bone, indicating the influence 
of some contributing factor aside from the direct 
influence of radiation upon the secondary- lesions. 

The response of untreated secondarj' lesions to 
ovarian radiation is well recognized. The close 
relationship between ovarian function and vaso- 
motor responses concerned m the normal physi- 
ology- of the breast and other organs is generally 
recogmzed So far as the authors can determine, 
thermal studies have not been made upon cases 
of primary breast carcinoma with metastasis to 
determine comparative temperatures before and 
after treatment of the ovaries .As this is the 
only case so far recorded m which such com- 
parative studies have been made, the obsen-ations 
must be considered as a coincidence until further 
material has been studied Attention is merely 
called to the fact that a deliberate attempt was 
made to reduce the general body temperature and 
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Fig 17 Case 4 T D Skin temperature chart showing 
distinct nse in secmental temperatures concernmg the 
knees, more marked on the left than the nght Metastatic 
lesions larger and more actiie on the left 


Fig iS Case 4 T D Skin segmental temperature 
chart show mg generalized fall in body- temperature follow- 
ing radiation of pituitarr-, thj-roid and gonads Xote left 
knee area shows distinct fall m surface temperature which 
corresponds to distmct clinical improrement in the size 
and growth 
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W: 


Tig 19 Case ^ M T 7mga(ion umc «itb constant 
ttermal control used for clinical obser\atioiis of the effect 
of refrigeration on acces ible carcinomatous areas Note 
vaginal bomb connected with irngating system 


the result obtained followed combined deep radi 
atjontherap) to the pttuuarj thyroid andovar 
lan glands in an attempt to produce a state of 
subnormal bodj temperature and metabolism 
approTimating the phenomena of hibernation ” 
Patient continued well and sjmpiom free 9 
months after treatment (See final note ) 




Fig zr India loL injection shotting rcticulo-cndot&elial 
system of the bone marrow in the rat Note newborn rat 
on the left maintains red bone marrow in the segments of 
the tad and small bones of the feet Illustration to tbe 
nght indicates adult rat with retention of red bone maitoir 
if the portion of the tail is buried m the abdominal cavity 
(portion distal to the ring) loss of red bone marrow m 
p^on of tbe Uil exposed to lower temperatures Note 
disappearance of red bone marrow m the distal porlHios of 
the extremities secondary to unfasorable thermal mflu 
ences (From Huggins and Noonan ) 



Fig zo Ca e 5 M T Surface segmental temperature 
chart incase of carcinoma of the cervix with extension into 
the pelvis and visceral segments Note high point of 
curve correspond strikingly with the underlying visceral 
areas involved 


of left breast with metastasis to skull ribs, left femur 
spine andpelvi 

ratifftt was transferred to neuroiurgiMl tenice from 
z ray and orthopedic departments May r6 iQjf with 
diagnosis of carcinoma of left breast and pathological frac 
ture of left femur Diagnosis of inoperable carcinoma bad 
been made in the surgical diignostic rltmc October tS 
1036 Between November zo 1936 and December 8 
103b ts treatments totalling 3 eoo r were given over tbe 
left breast left axilla in addition 600 r each to antenor 
and postenor aspect of pelvis to produce artificiaf meno 
pause February 10 1037 330 r to anterior and posterior 
aspect of left knee Metastascs to pelvic bones and first 
lumbar vertebra were treated with 4 hoe r over sacrum 
and lumbar spme The secondary lesions persisted and 
pathological fracture of left femur occurred m May (037 

FJtamination revealed a mass in the inferior lateral quad 
rant of Ml breast about 5 by 6 centimeters The tumor was 
bard and free to movement but adherent to overlying skin 
There were palpable Ivmph nodes in the left axilla The left 
che»t was tender to pressure over fifth nb The remainder 
of examination was negative The left lower extremity was 
in a plaster cast There w as a radiation scar of left axilla 

\ knife like hollow refrigeration blade (Fig 4t) was 
passed bterally from the midline beneath the growth 
(May 7t 1937) for the purpose of local refngeralion The 
hollow knife blade was sutured to the skm surface and 
water was circulated with temperature regulated to 6o 
degrees lahrenheit (13 s degrees Centigrade) in the out 
flow Daily skin temperature readings over the four quad 
rants and nipple of each breast showed a temperature over 
the cooling blade consistently cooler t 8 to 3 8 degrees 
Fahrenheit (1 to a degrees Centigrade) than the other 
parts of the same snd opposite breasl » hile previous to 
refrigeration the left breast was t 8 degrees Fahrenheit 
(i degree Centigrade) warmer than the ri|,ht Diameter 01 
tumor mass was 4 5 centimeters May J4 1937 and 43 
centimefecs May >7 tpi; Three weeks after onsfl of i* 
fngeration the entire breast tumor was removed for 
study TTie tumor was very firm and measured I'i to 3 
cenbRieters Patient died June 17 i017 wxth metasusis 
to the (ungs pfeural effusion and pulmonary atelectasis 
Sammarj 0/ palMcgical /iidint'— dx'o^rv Carcinoma 
of left breast medullary carcinoma simplex lungs meU 
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static cardnoma, bJateral diffuse atdectasis, left lower lobe 
wath effusion; bver, metastatic carcinoraa; head, metastatic 
carcinoma, of bones of skull, femur, met^tatic carc^oma 
with pathological fracture, metastatic carmoma of nbs, 
spine and pelvic bones; pituitary, metastatic cardnoma 

A late case of inoperable metastatic carcinoma 
was studied after radiatiou to the ovaries and 
areas of secondary involvement had been exten- 
sively carried out. Secondar>' lesions, however, 
persisted and gradually increased. The primarj’^ 
lesion to the left breast was grossly unchanged 
The patient’s condition was considered terminal 
and hopeless Thermal studies were made upon 
the area of the primarj’^ growth. The left breast 
at all times maiatained a segmental temperature 
higher than the correspondmg area on the right. 

A hoUow blade was designed so that it could be 
inserted above the pectoral fascia and beneath 
the growth, permitting cold irrigation to be main- 
tained continuously from beneath the tumor mass. 
The mass itself was not disturbed at the time of 
inserting the refrigerating blade and the instru- 
ment was maintained in Ae fascial plane beneath 
the growth, care being taken not to disturb local 
circulation to the part. The procedure was com- 
pleted without bleeding, excepting for the local 
point of the skin incision near the midhne 

Gross measurements made of the tumor mass 
showed a reduction to approximately one-half of 
its former size, within a period of 5 days after the 
application of the cooling instrument. 

Pathological studies of the tumor itself, by Dr. 
Lawrence Smith, revealed a cell necrosis similar to 
that noted in the normal tissues surrounding the 
point of entr}^ of the refrigerating blade There 
appeared to be a direct relationship between the 
advent of “refrigeration” and the tissue changes, 
both in the normal and in the pathological areas. 

The case is noteworthy only in that surface 
temperatures demonstrated a response to local 
refngeration. The size of the tumor mass dimin- 
ished to a more firm and compact nodule, which 
probably can be ascribed to the ischemic effect 
produced by cold applications in the region of the 
tumor. 

Case 4 T D , No N. S 3390, Temple Umv ersity Hos- 
pital WTute male, aged 24 j ears Diagnosis hj-pemeph- 
roma — metastasis to pehas, femur, knee joints, and lungs 

Patient uas admitted June 14, 1937 to neurosurgical 
service for relief of pain He was referred from x-iaj and 
ortliopedic departments with diagnosis of metastatic car- 
cinoma of pelwc bones and distal end of both femurs 
Biopsy v-as done December ra, 1936, from right ischium 
(carmoma, renal? or prostabc’ in origin). 

Prior to admission June 14, 1937, be had been treated 
by radiation; 2,000 r. given to anterior right pelvis; 2,900 
T to postenor aspect of pelvis on right, and 3,200 r to each 
anterior and posterior aspect of left knee 



_ Fig. 22 Geschickter’s chart’ showing the most common 
sites for bone metastasis for carcinoma in the human (and 
sarcoma), according to skeletal localizations Note strik- 
ing siimlanty to Huggins’ and Noonan’s observations re- 
gardmg the areas concerned with thermal influence upon 
grow th and dev elopment of red bone marrow. 


Esamination rev ealed the foUouing. The positive find- 
ings were marked emaciation; subcutaneous nodule m the 
scalp 1 centimeter m diameter; hver edge about 5 centi- 
meters bdow right costal margin, diffuse tender indurated 
area in right buttock posterior to right Hp and under scar 
of operation for biopsy. A large indurated sweUiag was 
present in the distal end of right thigh and knee which w as 
hyperemic and tender Movements of right knee limited. 

Refrigeration to right knee was started June 25, 1937. 
The return flow of the orculatihg water was kept at S3 de- 
grees Fahrenheit (12 7 d^rees Centigrade) July ra, 1937, 
there w as a v ery evident improv ement in the right knee 
The sw elhngand tenderness subsided Pain w as controlled in 
the area covered by the refngeration apparatus but pain in 
hips and left lower extremity became so severe that opiates 
were giv en. A high dorsal bilateral chordotomy w as per- 
fonnrf (Dr. Scott) July 27, 1937. August 9, 1937, the dr- 
cumference of right knee, 36 centimeters, left knee, 33 
centimeters The refrigeration apparatus was applied again 
and temperature of return flow of w ater was low ered to 
45 degrees Fahrenheit (- 2 degrees Centigrade). Biopsy 
from right tibia and scalp tumor on August ro, 1937, re- 
vealed metestatic carcinoma, adrenal in origin. August 
td, 1937, circumference of nght knee 34 centimeters, left 
knee, 31 s centimeters Patient died August 25, 1937, ftom 
unnary obstruction and infection. 

Sutrirary cf pai! o’ojiccf ard autopsy findings' Dungs, 
metastatic tumor; adrenals, primary hypernephroma; left 
femur, pathological fracture, metastatic tumor, right knee, 
metastatic tumor A small metastatic area w as noted m the 
middle third of the right tibia. No other metastasis noted 
distal to elbows and knees 


Copetmd. jrti.-ny. Taao-s o( Bcre. 
VMS, p «Si. Pub'uhed by Am. J. Clccer. 
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The generalized meustasis noted in this patient 
progressed m spite of Ml radiation The rapid 
progrcs> of the disease nas characteristic of 
metastatic hj-pemephtonu 
An opportumtj was afforded to compare the 
results of deep x ray therapy to the left luiee with 
refrigeration treatment to lie right The response 
to the radiation therap> on tie left was defiiutcly 
more pronounced than the response to surface 
cooing la the area oi tvmor on the nght Pam, 
honeter, was relieved in the nghl knee follotung 
refrigeration, whereas this symptom persisted in 
tie kit Pathological studies Lj Dr Snulh re 
vealed marked degeneration and necrosis of the 
cells of the tumor mass on the ngbt with almost 
complete disappearance of the tumor excepung for 
a firm plaque within the capsule of the knee jwnt 
The gross reduction in size of the tumw {oUowmg 
refcigerauon nas measurable the circumference 
dimimshmg 2 centimeters in 10 da)s 
Sarfate temperature readings indicated a level 
in the involved knee joint approvimating the sur 
face temperature of the trunk and companson oc 
tween the tirosides wdiaied that local refngwa 
lion reduced surface temperature on the nght 1 8 
degrees Fahrenheit (x degree Centigrade) below 
the feft , V j j 

The ca-c is of interest in v lew of the widespread 
metastasis of the scalp throughout the enure 


body ai/J; the exception of tie upper extremities 
and the areas below the knees A small nodule 
was found deep within the right uW 
A fail in general body surface temperatures was 
noted following radiation of the pituJCao> thiToid 
and gonads (see Case 3) 

CvSfc s M T ho S S Temp/e VtayenityHo*- 
piUl ttiule temale ag'd <t years P«eno=JS squamwn 
lartiooma 0! cervix wilb pelvic extecuoo 

Tbe patient was adnutted to the Bturosargical service 
cn Jvuw ij 1031 {»» tbe gynecolo^val departmeot /or 
relief of pain diagnosis inoperable carcinoma o| cervu 
men HJlJi rectovaginal fistula squamous caremotfa cl 
cervt* (^tade III) Radium (rsoo mgm bours) bad been 
ewen A'lguvt tqjb Between September 14 1636*-* 
January 44 *937 total implantation of radium was 6000 
mjm ^(s \ wy therapy ovetpelvisNovemberfi 1910 
(o January S 1937 five treatments nf 5®o r each aer* 
given ovee anterior and posterior aspects oi pelvis 

Tbe lower abdominal and back pain was not reutvfdby 
X ray and radium tierapy and at tie Onie 0/ admissKW lo 
the neufotucgiLal service opiates were accessary to con 
trot pain 

Toe i^ysical examination was essentially negative ei 
cept tbe secondary anemia and pelvic ficdingi Ditps/ 

omvecervaand^vtctxaBunstwnwecemadebvDr Co 

Miller June IS ipj? The pelvis was completely by 
4 laote mass tamer A thick hard run extended as a 
iidge along the Wt broad ligament The normal stivetures 
coiJd ru-t be identified and a fistmoos opeamg about a 
ncntimeters in diameter opened directly into rectum list 
postenor to tic cervix The biopsy from ctw »« dixf 
isostd squamous carcinoma cl cervix grade HI lOr !-•* 
resKS Smith) 
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Continuous refrigeration was started June 17, 1937, by 
applj-ing a cooling bulb to the cer^ds The circulating 
nater through the bulb returned at a temperature of 60 
degrees Fahrenheit (13 5 degrees Centigrade), 

The pelvic pain n as completely rehei ed n hen the cooling 
bulb n as in apposition vrith the cervk and fistulous opening 
into rectum Patient’s general condition nas improved. 
The cenis became hard and contracted Spontaneous 
hemorrhage of uterus occurred September 10, 1937. There 
'^as marked pj ehtis Patient died September ra, 1937 
Summary of pathological and autopsy findings. Lungs, 
metastatic tumor of nght loner lobe, abdominal retro- 
pentoneal Ijunph nodes, metastasis from peliic carcmoma; 
cervk uten, mahgnant erosion — squamous carcinoma, 
grade IV. 

In this instance, the gross results of treatment 
to the primar)’ growth were not as striking as in 
Case I, but the prompt and full relief of pain was 
a most gratifjing sequence to the induced local 
refrigeration. The patient insisted upon main- 
taining the cold vaginal "bomb” and on several 
occasions when the apparatus required adjustment, 
was impatient for its reapplication. The tumor 
mass became firmer to palpation and the fistula 
became shghtly contracted Degeneration in the 
area of refrigeration was noted in the tissue at 
necropsy but the classification of malignancy 
from grade III to ^ade indicated actual in- 
creased activity of the cells, as determined by 
mitotic figures 

With ^e relief of pain, the patient’s general 
condition improved sufficiently to occasion the 
desire of discharge from the hospital because of 
her subjective freedom from symptoms 

Pyelitis was a complication in this instance and 
a sudden spontaneous hemorrhage into the uterus, 
2 days before death, was followed by subsequent 
hemorrhage. The patient e.vpired, pain-free until 
the end. 

EVALtiAriox or STtrov 

Definite relief of local pain followed the appli- 
cation of subnormal temperatures in the region of 
active growth complicated by pain There was 
apparent gross retardation in growth as weU as 
diminution in the size of the carcinomatous lesion 
m the cases so far treated. 

Dr. Lawrence Smith summarizes the micro- 
scopic changes noted in tissues obtained from this 
group of cases as follows: 

“In a study of the tissues removed from a pre- 
liminary series of 5 patients who have been 
treated by chilling the tissues over a considerable 
penod of time, by one or another of the instru- 
ments described, it has been found that more 
marked degenerative and necrotic changes seem 
to occur in the treated lesions than were present 
in the original biopsy material or in other un- 
treated metastatic foci With the amount of ma- 


terial thus far available, it is impossible to state 
whether or not these changes will occur regularl}*^ 
or whether they are merely coincidental. It is of 
interest in this connection to note that in one of 
the cases (Case 3), an instance of breast car- 
cinoma, similar degenerative lesions occurred 
around the point of insertion of the instrument, 
suggesting that the relative avascularization oc- 
casioned by prolonged chilling may well play a 
part in the development of such retrogressive 
tissue changes.” 

Important observations relative to thermal in- 
fluence of the blood-forming organs in mammals 
and birds have been noted bj' Huggins, Blockson, 
and Noonan ‘ Loss of red bone marrow function 
occurred in the peripherj* exposed to low tem- 
peratures, activity' being retained when the ther- 
mal levels approached those of the deep body 
areas 

Blood cells may be considered as products of a 
normal "metastatic tumor,” the bone marrow 
Observ'ations relative to the response of this tissue 
may be of significance in the consideration of 
malignant cellular proliferation. The fields of ma- 
lignant cellular activity (according to GescHck- 
ter’s chart) closelj' correspond to the selective 
fields of higher temperature requirements of red 
bone marrow. The peripheral fields of lower seg- 
mental temperature are apparently unfavorable 
for rapid activity of either "normM” or "malig- 
nant” cell proliferations. 

StnOIARY 

1. Segmental body temperatures vary in the 
normal individual and there is a striking devation 
of temperature in the region of the breast seg- 
ments, fourth and filth thoracic, when compared 
with adjacent areas of the thorax. 

2. The incidence of metastatic malignancy lies 
almost entirely within the zone of higher seg- 
mental temperatures of the body (Fig. 22) where- 
as the distal portions of the extremities rarely 
harbor metastatic lesions These portions repre- 
sent the lowest segmental temperatures recorded 

'Hudgins, C., aad Bloctson, B H.,Jr Changes in oaUjocsbo’-e rr^jr- 
roTC accocapnnyms a local increase of tcrapeiatcre nrtbin ph>'S3olosica] 
Iinuts J Exp Med., 1936, 64 S53 

Erpcimeat to detcnaine tie rSalive bemopo etic response of bone 
taar-ow in the distal bones vntb chanses m temperature. "A conmon 
factor in all of the expenmeats vrss an e]erat.on of temperature beyond 
that pf^vadins m these distal regions and it 13 ^elt the evidence warrants 
the opinion that the cause of the iiap’‘oven*cn.t is tbennal ’* 

Haggins, C., and Noonan, W } Ac increase in reticalo-endotbebal 
cells in outlying bone marrow consequent upon a local increase in tem- 
perature J Exp Med-, 1035 * 275 

**Id adult mammals ana there is a great quantitatrvc ddrercncc 
in the reticulo-endotnelial system content of the bone marmr' the 
central bones as compared T^lh the iLstaJ bones.” Alter an 

intravenous injection of India ink it was at once apparert in all mature 
r aaia ni als studied, that the amount 01 carbea taken up by the central 
bones was much greater as compared with that of the c-tl\'i2g bones of 
the extrenuties Ouabs and tad) 
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in the normal, as well as m the pathological, cases 
so far studied 

3 In the hopeless and far advanced cases of 
metastatic malignancy where pain was a prom 
inent symptom the method of refrigeration, when 
applied to the area of involvement, brought about 
prompt and gratifying relief of pain Temporary 
impro\ement m the general nutritional state of 
the patient was also noted 

4 \Vhere the principle of “refrigeration” has 
been applied directly to the region of the malig 
nant growth, certain favorable gross climca) and 
pathological changes have been noted m those 
cases so far studied 

5 The principle of "hibernation ’ was induced 
in one case in tbis senes by means of radiation to 
the pituitarj , th> roid, and ovarian glands A fall 


of 29 per cent in the basal metabolic rate followed 
Tith a corresponding fall in segmental surface 
temperature Widespread metastatic lesions dis- 
appeared within 3 weeks and at the present time 
(9 months following treatment) the patient is free 
from the symptoms of malignancy 

Further observations, both as to comparative 
biopsy studies of the cell areas treated by “re 
fngeratioa,” as well as controlled tis'ue growth m 
vtlro, under \anous “cntical thermal levels mil 
be presented later b> Dr Lawrence Smith and his 
staff 

The authois wish to express their indebtedness to Dr 
Lawreoce Smith professor of pathology Dr W Ed^-ard 
Chamberlain professorof roentgenology andDr Augustus 
McCravey fellow tn the International Cancer Research 
roundatioa for their assistance advice and cntical anal 
yses in this problem 



PAGET'S DISEASE OF THE NIPPLE 


Sir GEORGE LENTHAL CHEATLE, K C B., C.V.O , F.R C S., F.A.C.S. (Hon.), London, England 


I N 1874, Sir James Paget described superficial 
changes on the surface of the nipple which 
became known as “Paget’s disease of the 
nipple.” Sir James also stated that these 
signs were often associated with carcinoma of the 
breast. Hence a description of Paget’s disease 
naturally dimdes itself into first a description of 
the superficial changes and second of the condi- 
tions of the underlying breast. Emphasis should 
be laid upon the fact that no history of a case of 
Paget’s disease is complete unless the state of the 
underlying breast is included. 

SOTERTICIAI. CHANGES 

The superficial changes are a slowly spreading, 
rosy red, dry rash covered by fine, white scales, 
and with a hard defined edge It should be under- 
stood that Paget described purel}^ the clinical 
picture and that he did not publish a description 
of the microscopical appearance of the rash. His 
colleagues, Butlin and Bowlby, made the earliest 
such descnptions but they were indeterminate in 
character The finding which they emphasized 
was the presence of certain large cells with clear 
cytoplasm and lateral and often crescentic nuclei, 
these cells received the dignified name of “Paget’s 
cells ” Their nature probably gai'e rise to a greater 
amount of speculation than they deserved. Some 
people for a time regarded them as psorosperms 
and believed that they were the cause of all the 
trouble associated wirii their presence. 

Dr. R. J Ludford has recently examined these 
cells from a cytological standpoint. He concluded 
that they arose in the basal layers of the epi- 
dermis A cell will first enlarge, then undergo 
mitosis, and the daughter cell will eventually 
desquamate Dr. Ludford regards “Paget’s cells” 
as degenerative WTiether they are or are not 
genetically related to the carcinoma cell with 
which they are often associated is by no means 
clear. It is not known whether they appear 
before or after the carcinoma 
The classical chnical signs enumerated by Paget 
are caused by diSerent t}’pes of disease, hence, it 
appears that the cause ^ould be determined on 
merits of each example after microscopical study. 

Erom tbe Kings College Hospital, ^London and the Chicago 
Tumor Institute 

Presented in the SiTuposium on Cancer, before the Clinical 
Congress of the Amencan College of Surgeons, C^cago, October 

1937 


Some of these lesions are described as follows: 

I. Jacobaeus and more recently Sir Robert 
Muir have pointed out with truth that the most 
frequent cause of the surface lesion is a direct 
spread of carcinoma cells, arising from the_ upper 
duct, into and among the normal epidermic cells 
of the nipple surface where they remain confined 
to the normal boundaries of the epidermis for 
considerable penods. The surface of the nipple 
often is lined with these cells when the normal 
epidermis has been shed The nipple becomes 
level with the areola chiefly by its atrophy and 
retraction This tj^ie of duct carcinoma is alwa}'s 
non-papillomatous and can be distinguished as 
causing the surface disease in 15 of 19 cases ex- 
hibiting the classical signs of the superficial dis- 
ease. In 13 of the 19 cases “Paget’s cells” were 
also present. In 3 of the 16 cases there were no 
changes in the underlying breast. Except in 2 
cases no anatomical continuity existed between 
the carcinoma of the upper ducts and other 
changes that occurred in the remaining cases. 
This lesion, being the most commonly associated 
with the surface changes, was most probably oc- 
curring in the cases described by Paget. 

It would be interesting to be able to state 
definitely how far only the intra-epidermal spread 
from an upper duct carcinoma can extend I 
believe that it is capable of only limited extension. 
■RTien clinical signs of Paget’s disease extend to 
opposite side, for example, the extension consists 
in the formation of Paget’s cells that Ludford 
described and contams no breast carcinoma cells. 

Tbe carcinoma in the upper duct which always 
exists may extend downward in the duct for a con- 
siderable distance but a place is reached where 
the extension downward ceases and there is an 
inteix'al of varying length in different cases of 
normal duct before the epithelial neoplastic lesions 
in the depths of the breast are reached. This state- 
ment is true for all my cases except 2 in which the 
epithelium of the whole breast from the upper 
ducts downward was in a state of carcinoma. 

The mabgnancy of the carcinomas of the upper 
ducts in all the 16 cases was of a low grade and no 
Ijunphatic vessels below the epidermis were in- 
vaded e.xcept in i instance the subdermal vessels 
were invaded but the axillary glands were free. 

2. “Paget’s cells” alone can be seen in the epi- 
dermis of the superfidal lesion exhibiting the 
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classical cLiucal signs of the disease As befoi« 
indicated, Dr Ludford regards them as 
degenerative I have i case m which only Paget’s 
cells can be detected on the nipple surface and no 
carcinoma can be seen in an upper duct, but the 
neoplastic epithelial changes m the underlying 
breast are remarkable The> look like carcinoma 
and the natural boundaries of terminal ducts and 
acini’are greatly distended but not transgressed 
There is no direct continuity between these deep 
changes and the superficul lesion, and no super 
ficial duct carcinoma could be detected 

3 A carcinoma arising not in the upper duct 
but spreading upward from eUewhere m the breast 
can give nse to th^ signs of Paget’s disease by 
causing sheddmg of the epidermis and appearing 
on the surface of the nipple 

4 Carcinoma of the sebaceous glands on the 
surface of the nipple ha\e caused the clinical 
signs of Paget’s di ease I have one such 

No “Paget’s cells ’ appear in types 3 and 4 At 
present it is impossible to say whether the super 
ficial lesions of types i and a precede or follow 
those of the underlving breast 

IfZOPUSTIC QIAKCCS tN DEPTHS OS BREAST 

Lesions of the deep structures may be described 
as follows 

j This type IS remarkable in that the epithe 
hal neoplasia distends, but does not pemuate 
natural boundanes Despite this fact the condi 
tion looks malignant It occurs chiefiy m the 
terminal ducts and aani, not in the acini alone, 
and in more than one part of the breast The 
changes m the ducts are often papillomatous 
There is no evndencc whatever to show the etu>l 
ence of a direct anatomical continuity of disease 
between the epithelial neoplasms in the depths of 
the breast and the non papillomatous duct car 
cinoma m the upper ducts In one case I could 
detect only the formation of Paget s cells on the 
nipple surface and could not discov er a caremoma 
in the upper duct region In the dqiths of this 
breast were found marked epithelial neoplastir 
developments in the terminal ducts and aam 
which were distended bj them but there was no 
transgression of their normal bounc&rics In 
some instances benign looking papiUomas exist m 
the ducts of middle cahber while caranoma exists 
in the deeper distribution of the duct 

2 Defimte caranoma has established itself 
sometimes m one part only and more rarely in two 
or more parts The lesions are found to occur 
chiefiy m the terminal ducts and acini which are 
separated from the carcinomas m the upper dutt 
by mtervenmg, perfectly normal ducts The type 


IS often papillomatous and is much mote 
nant than its accompanying non papillomatous 
lesion in the upper duct or ducts 1 he lymphatic 
glands m the axiUm are usually affected 
From our description it will have been seen that 
in t> pe I of the surface lesions, caranoma of the up 
per duct ma> extend upward within the epidermis 
and downward into the duct, also that there are 
usually changes in the underlying breast which in 
some instances are definitely carcinomatous and 
m others the epithehal neoplasias are confined 
within normal boundanes and cannot be de 
senbed as being carcinomatous 

DISCUSSION op PINDINCS 
Reference is here made only to those cases m 
types I and 2 in the surface lesions In all except 
2 of these cases a vety definite and varying length 
of the duct connecting the upper and lower lesions 
remained normal In the 2 cases just mentioned 
in whidi the whole breast epithebum was m a 
state of caranoma the leased condition was too 
chaotic to form any opimon as to its ongin In 
the other cases, the upper and lower lesions ap- 
peared to be separate foci of disease for important 
reasons, as follows the upper lesion may exist 
without deeper epithelial neoplastic changes in 
the depth of a breast, the deeper lesion may exist 
and yet (here may not be carcinoma but only 
Paget cell formation on the surface of the nipple 
the deeper lesions may not be definitely carci 
nomatous although those in the up^r ducts are 
carcinomatous the carcinoma of the depths is 
much more malignant than that of the surface, 
and the disease of the depths, whether benign or 
maiignant, is often papillomatous whereas that 0/ 
the surface lesion is always non papillomatous 
The answers to the questions (a) why shoJ a 
there be separate lesions or (b) why should there 
be 2 lesions at all, are wrapped m mystery 
Continuity of growth, either downward or up- 
ward and transplantation, do not explain their 
separate existence Can it be that inducing agents 
of disease can pass downward from the surface to 
reach the underlying breast or can they reach it via 
the blood stream? 

SI730'''IRV 

I The classical signs of Paget’s disease refer 
to several separate conditions 
i Tbs desenpuon 0/ Paget s di»ca-e of tne 
nipple IS incomplete unless die conditions of the 
underlying breasts be also described 

* Theseconditionshavebcengiven 

4 The merits of each case should be deciuftJ 
after the examination of whole microscopic sec 
tions of the breast including the nipple 


THE TREATMENT OF CANCER OF THE RECTUM 

J. P. LOCKHART-MUMMERY, F.R.C S. (Eng ), London, England 


W HEN first I began to practice sur- 
gery and to assist the late Herbert 
Allingham of St Mark’s Hospital, 
excision of the rectum for cancer 
was a homble operation and the results were 
very bad Two methods were in vogue 

First, for a growth low down in the bowel the 
rectum together with the growth was dissected 
free from the surrounding tissues, the surgeon’s 
left forefinger inside the rectum being used as a 
guide The bowel was divided above the growth 
and the stump was brought into the upper angle 
of the wound and sutured to the skin. The large 
wound was left open and packed with gauze No 
preliminary colostomy was performed A great 
deal of suppuration occurred and the patient was 
usually confined to bed for 4 to 6 months, and the 
result, if the patient survived, was that the bowels 
acted through a fecal fistula in the situation of the 
coccyx There was no control and considerable 
prolapse of mucous membrane was common. 

The other method was that first advocated by 
Kraske The coccyx and part of the sacrum were 
removed, and the rectum was exposed by in- 
cising all the tissues posterior to it. That por- 
tion of the rectum containing the growth was cut 
out and the ends were jomed together over a rub- 
ber tube, the back wound being partly closed 
The join in the rectum almost invariably broke 
down, there was considerable sepsis, and if re- 
covery took place, there was often a bad stricture 
at the point of uiuon and a fecal fistula behind 
Not onlj'^ were the immediate results unsatisfac- 
tory, but the ultimate results were bad Early 
recurrence of the growth was frequent and the 
functional results were poor. 

The two factors which chiefly handicapped the 
surgeon at that time were shock and sepsis. How- 
ever carefuUy the operation was performed, or 
however satisfactory the result appeared at the 
end of the operation, subsequent sepsis broke 
everything down and spoiled the most carefuUy 
planned operation To escape from these diffi- 
culties we performed a preliminary colostomy and 
so redesigned the operation that it could be per- 
formed vnthout soihng the wound. A verj’’ great 
improvement in the results was immediately ob- 
tamed, and the mortality in my own cases per- 


formed by the perineal method, which I first 
described in rgzo, came down to about 6 per cent. 
Since then steady progress has been made in im- 
proidng the operation and reducing risks, so that 
toda}' my mortality for private patients operated 
upon by the perineal route is only 4 per cent for 
the last 150 operations 

Primary sepsis should no longer occur, but a 
large caxdty is inevntably left by the removal of the 
rectum wMch has to heal slowly b}' granulation 

The perineal operation for cancer of the rectum 
is now an estabhshed procedure for growths of the 
rectum proper and has shown the best results of 
any method for growths situated in the ampulla 
or lower part of the rectum. It is not, of course, 
suitable for growths at the upper end of the rec- 
tum, where some form of combined operation is 
necessary. 

For a long time the abdominoperineal opera- 
tion, which has been described by AlUes, was the 
usuffi method employed for high growths, but in 
recent years better results have been obtained by 
doing the perineal part of the operation first and 
finishing in the abdomen. There are still differ- 
ences of opinion as to the exact technique to be 
employed in deahng with tumors at the upper end 
of the rectum, but my own preference is for a two- 
stage operation with preliminarj' colostomy and 
removal of the rectum by the perineo-abdommal 
route. I have completed this operation in 55 min- 
utes and consider it both quicker and easier than 
the abdominoperineal technique 

WTien we are discussing the relative values of 
different kinds of treatment for the same disease, 
it is obmous that it is both undesirable and im- 
possible to arrive at any satisfactorj' conclusion 
until a considerable number of cases have been 
traced over a long period of years I think every- 
one will agree that we are not j’ustified in claiming 
any case of cancer as cured unless the patient is 
ahve at least 5 years after the removal or disap- 
pearance of the growth ilany cases are claimed 
p cures on a 3 years’ basis, but it is becoming 
increasingly evident that this period of time is too 
short and that at least 5 years’ sumval is neces- 
sary before we can claim a cure It is a debatable 
point whether one is ever justified in using the 
word “cure’’ m such a disease as cancer, and in 
taking 5 years’ survival as a cure, we have to bear 
in mind that it is merely a conventional phrase. 
Practically it is necessarj-, if we are to gain any 
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accurate knowledge of the relative values of dif 
ferent operations and methods of treatment, that 
we should take some definition of cure, and I ttiml 
It will be generally agreed that a 5 j ears’ survival 
period IS the best compromise 
Fortunately, the results in a very large number 
of cases are now available, and it is a recogiuz^ 
pnnciple both in the best hospitals here and in 
London, that when the results of operations for 
cancer of the rectum are published the cases 
should be traced for a penod of 5 y ears or longer 
I do not propose to trouble y ou with a great mass 
of statistics moreover the personal erpenence of 
one man is probably of more interest than the 
accumulated expenence of many, provided the 
figures are large enough, and it has the further 
advantage that a more or less uniform technique 
has been used in all the operations 
As regards the penneal operation m two stages 
there are 388 cases The immediate mortality 
was in the private cases only 4K per cent and m 
the hospital cases 10 pet tent 
The increased mortality in the hospital cases is, 
I am sure, not accounted for by any difference m 
the quality of the nursing or facilities for after 
treatment, but by the fact that as a rule hospital 
patients present themselves for treatment at a 
more advanced stage of the disease than the pn 
vatt patients, and that they are m poorer general 
condition This 1$, I think proved by the fact 
that the St hfatk s Hospital statistics show that 
there was no immediate mortality at all among 
those hospital cases m which patients were oper 
ated upon before the tumor bad passed through 
the rectal wall and invaded the neighbonng tis 
sues, all the deaths occumngin the advanced cases 
You will see, therefore, that the risks of the 
operation are not serious, as 43^ pec cent may be 
considered a low operation nsk for a severe oper 
ation on persons whose average age is well over 
60 years 

The combined operation for growths at the op 
per end of the rectum does not show such good 
results as regards operative risk The fact that the 
operation necessacilv takes considerably longer 
and that it involves interference with the abdom 
inal cavity, no doubt accounts for the difference 
It must also be remembered that surgeons are 
obliged, in bad borderline cases when the tumor 
is large and there are many glands, to use the com 
bined method as sufficient removal cannot be en 
surtd by the perineal route alone, there thus being 
a tendency for the perineal operation to be chosen 
m favorable cases and \ icc versa The inortali^ 
rate for the combined operation as we now per 
form It at St Mark s Hospital is about 20 per cent. 


It will be evident that from the point of view 
of the immediate risks of the operation the pen 
neal method gives the best results, hut another 
factor which is quite as important is the recur 
rencc rate It is no use performing an operation 
with a low operation risk if the patient is gomg 
to get early recurrence of the tumor 
TIjeTe are J42 patients who have survived the 
operation 5 years or more, givmg a percentage 
cure on a s years basis of 52K per cent* It is 
interesting to note that there are in all jS patients 
who have survived the operation 10 years or 
longer The figures for the combined operation 
show only 28 per cent cures so that the perineal 
operation comes out as the best on both counts 
For this reason my usual practice now is to make 
use of the perineal operation for cases in which the 
growth IS confined to the rectum only, and to use 
the combined operabon for cases in which the 
growth is at the rectosigmoid junction, and in 
advanced cases in which adequate removal can 
not be obtained by the permed route 
The most interestmg results, however, are seen 
when we study those cases that have been graded 
There are two methods of grading now m use 
Pr Bfoder s method and Pr Cuthbert Dukes’s 
Brod<r's mihod This relies upon the amount of 
differentiabon of the cells comprising the tumor 
as seen under the rmcroscope Actually we have 
found that the decision as to the grade of malig 
nancy depends mote on the relative atrangement 
of the cells than on the number of so called undif 
ferenliated cells This method has the advantage 
that It males it possible by exammmg biopsy 
specimens before operation to obtain some idea 
of the type of tumor with which wc have to deal 
The examination of a single speamen is not very 
trustworthy and several removed from different 
parts of the tumor should be examined if pwssible 
The result of grading 600 cases by this method 
at St Marks Hospital gives the following 


JO percent of the cases were found to be In ^rade 2 

adpercentoflhecases were found lobe in Gradej 

ispercent of the cases were found to be colloid growths 
6 percent of the cases n ere found to be in Grade i 
a per cent of the cases were found to be In Grade t 


When these cases were traced it was found that 
the survival rate m the first 3 y ears was 


Grade l 
Grade * 

Grade 3 S’ 

Grade 4 SC 

piloid growths ” 

•la eJwIiUn* tli«*e fijruei pjlieoU drj I Irom oOrr 
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This shows that the patient’s chances are better 
for Grades i and 2 than for the other grades 
This form of grading, while certaiidy useful, 
leaves entirely out of account the most important 
factor from the point of prognosis, namely, the_ ex- 
tent of spread of the tumor at the time of operation 
Duhes’s method This method depends upon the 
extent of invasion of the surrounding tissues at 
the time of removal of the tumor. The whole re- 
moved rectum is carefully dissected and the limits 
of the growth are defined All glands are exam- 
ined microscopically and their situation is charted, 
and all veins are also examined. The tumors are 
then graded A, B, and C. This histological method 
of grading has only been in use since 1928. 

The sur\uval rate on a 5 years’ basis of cases 
thus graded shows; 

93 per cent survival in A 

63 per cent surwv al m B 

23 per cent suiv ival in C 

This demonstrates what might have been ex- 
pected, namely, that the prognosis from operation 
is in direct proportion to the stage which the 
growth has reached at the time of operation, but 
It was not till these results had been worked out 
that we realized the enormous importance of early 
operation. If the growth can be removed by oper- 
ation while it is still in the A stage, the chance 
of a cure on a 5 years’ basis is approximately 
100 per cent, while if it has reached the C stage, 
it is under 25 per cent. 

Still another important fact emerges from these 
figures The operative risk is in direct proportion 
to the stage of the tumor at the time of operation, 
almost all the operative deaths having occurred 
m the C cases 

We can hardly hope by operation to obtain 
better results as regards the cure of cancer of the 
rectum in cases m which the tumor is stiU in the 
early stage at the time of operation, and we must 
now concentrate on attempting to improve our 
results by (i) getting the patients to submit 
themselves for treatment at an earher stage of 
the disease when the prognosis is good, and (2) 
improvmg our treatment of those cases which are 
in the advanced stage of the disease when they 
are first seen. 

Unfortunately, the latter cases still form the 
great majority of the total and it is deplorable 
that we seem to have no means at our disposal of 
remedying this state of affairs It is sad to think 
that we have discovered how to treat cases of 
cancer of the rectum so successfully as to cure 
just on 100 per cent, but that we are not able to 
apply treatment to more than a small percentage 



ABC 

Fig. I. A, Growth limited to wall of rectum. B, Exten- 
sion of growth to extrarectal tissues but no metastases in 
regional lymph nodes C, iletastases in regional lymph 
nodes (Reproduced by ^d permission of Dr. Cudibert 
Dukes from “Histological Gradmg of Rectal Cancer,’’ Free 
Roy Sac Med , 1937, 30- 25-30 

of the total cases for reasons which are outside 
our control. 

TEEATITEXT BY RADIUII AXD X-RAYS 

No satisfactory statistics are here available. 
There are severM reasons for this. The early 
cases of cancer of the rectum treated by radium 
were so unsatisfactory that for a time the treat- 
ment was almost abandoned, and it is onl^^ in the 
last few years that any real success has been 
achieved 

The earlier cases were all treated by radium 
needles and with large doses acting for a short 
period. The result was almost invariably exten- 
sive sepsis and sloughing. Occasionally a good 
result was obtained, and there are a few patients 
who have survived 5 years, but most of them were 
made worse rather than better. The practice now 
is to use much smaller doses, acting over a longer 
period, and my own practice and that of most of 
my colleagues is to use radon seeds instead of 
needles 

I can give you today only mj' own opinion with 
regard to this form of treatment, for what it is 
worth. In cases in which the tumor is so advanced 
that operative removal is contra-indicated radium 
and x-raj-s are of no use. In fact my own expe- 
rience would tend to show that by such treatment 
the unfortunate patient is only rendered more 
unhappy and distressed without any material 
prolongation of life. 

In cases in which the tumor is in an early stage, 
but owing to advanced age, concomitant disease, 
or even total refusal of the patient to submit him- 
self to operative removal, operation is impossible, 
raihum may be used with success I have seen 
quite a number of small, early, rectal carcinomas 
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entirely disappear after treatment witli radium. 
In some of these cases there has been recurrence 
and the patients have been treated again; in some 
there has been no recurrence. 

WTien, as sometimes happens, we see an adeno- 
carcinoma of the rectum as large as a dollar en- 
tirely vanish in 3 to 4 weeks, leardng not even a 
scar behind, we see what, to my mind, is a modem 
miracle. By no other known means could such an 
amazing result be obtained! 

In order to obtain it, however, it is necessary-- 
that exactly the right dose of radium should be 
given, and that all the seeds should be correctly 
placed. Unfortunately this is not easy to achieve 
The correct dose for any individual tumor cannot 
be accurately estimated by any means now at our 
disposal, and the placing of the seeds is at best a 
somewhat haphazard performance. But we must 
not be discouraged. TOiat can be done once, or a 
few times, can be done again, and our technique 
is improving. 

At present radium should be used only in cases 
in which the tumor is easily accessible, so that the 
seeds can be more or less accurately placed, and 
only m cases in which operative removal is for 
some reason contra-indicated. We bring both our- 


selves and the treatment into discredit if we 
attempt, even at the patient’s urgent wish, to do 
the impossible by treating an inaccessible and 
unsuitable growth with radium. 

My own practice is to scrape awaj’ as much of 
the growth as possible with a Volkmann’s spoon, 
and then plant the seeds beneath and around the 
base as evenly as I can at r centimeter dis- 
tance from each other, the dose being approxi- 
mately 2 millicuries per centimeter with 0.5 
screening. 

Squamous epithelioma of the anal margin is in 
my opinion better treated by radium than by 
operation at the present day, and in such cases 
I now alwaj's advise radium. 

As regards the use of x-rays or radium to pre- 
vent recurrence after operation, my own opinion 
is that the}’’ are of little use. It may satisfy the 
patient and his relatives, and help to distribute 
the responsibility in a bad case, but practically 
I do not think it is much good. Rays cannot be 
used on the liver, where most of the recurrences 
take place, and local recurrence should now sel- 
dom occur if the operation has been properly per- 
formed and the case was originally a suitable one 
for operation. 
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Fig I Indsion starts in seventh interspace in mid- 
clavicular hne and is carried posteriorly. It extends up- 
ward between the vertebral border of the scapula and the 
spine The seventh, sixth, fifth, and fourth ribs ate 
dirided as mdicated 

For example, the second case of 3 to be described 
presently, noted a rather sudden intolerance to 
hot liquids Swallotving of hot fluid produced a 
burning sensation retrostemaUy. It is possible 
that this may be considered the earliest symptom 
of carcinoma of the esophagus Careful analysis 
of a large series of cases will be necessary to prove 
this point In any event, more attention must be 
paid by the physician to the patient’s complaints 
and more exact methods utilized to establish 
diagnosis. 

Any patient w'ho develops a disturbance of the 
act of deglutition should be referred immediately 
to a competent radiologist for x-raj' examination. 
It is possible to miss an early growrii of the esoph- 
agus with the barium mixture usually employed 



Fig 3 The esophagus is dissected free from its attach- 
taents and a tape is placed around it. TracUon on the tape 
aids materially m the subsequent dissection 



Fig 2. An indsion is made in the mediastinal pleura, 
exposing the esophagus. 

for gastrO'intestinal study. I wish to emphasize 
this point because this is exactly what happened 
with the second case reported herewith. The 
initial fluoroscopic and x-ray examinations were 
negative. The persistent efforts of the radiologist 
finally disclosed a very small fillin g defect in the 
esophageal wall which was tdsualized with the aid 



lug. 4 The mediastioal pleura abo\e the aortic arch is 
incised and the esophagus is freed from the surroundmg 
structures. The tumor-bearing portion of the organ with 
a wide margin of normal tissue is remored after double 
hgation and division 



THE SURGICAL TREATMENT OF CARCINOMA OF THE 
THORACIC ESOPHAGUS 
Wi<h a Report of Three Successful Cases 
JOHNH G-^RIOCK.MD, FACS, New York Newlork 


S INCE Torek’s report of the first successful eradicaUou of the disease and that senous con 
resection of the thoracic esophagus m sideration of this form of treatment for esophageal 
^ 9 i 3 > progress m the field of esophageal carcinoma should be reserved for the obviously 
surgery has been slow indeed The ana inoperable cases 
tomcat location of the organ, the technical diffi The rapid advances made in recent y ears m the 
cuuies often attending the operative procedure, field of thoraac surgery have given impetus and 
the poor general condition of the patients when encouragement to a few surgeons to attempt sur 
first seen by the surgeon, the prohibitive mortal gical erosion of the thoraac esophagus for carci 
ity rate which has come to be associated with the ntwna That mitiai attempts have Iwn attended 
operation, all have been factors in retarding the by a high mortality is natural and to be eapected 
progress of this branch of surgery In addition. The same has been true in the development of 
the medical ptofevsion has for a lone time, re every other surgical procedure of any magnitude 
gardedr ray the^y as the only form of treatment Constant persistence in one’s efforts until a ma 
for this disease That this generally accepted view ture judgment in the selection of cases suitable for 
11 erroneous is proved by a casual survey of the operative intervention has been developed and 
literature dealing with the late end results of until the operauve technique itself has ^come 
s ray therapy The a or 3 isolated cases that have standardized and possibly simpLfied, wuJ, tin 
been reported to have survived at least a years doubted1>, have the effectof rapidly lowenng the 
following radiation have m (he final analysis no mortality rate to a more reasonable level 
real significance The most recent rewtl of a Unfortunately, the patient with carcinoma of 
large senes of cases comes from the hlemonal the esophagus usually comes to the surgeon after 

Hospital in New York The paper was published the Jesion has advanced so far locaJlv as to pre 

by SVatson in 1936 and includes a group of 666 dude excision, or when his general condiuon 
ca«es These Watson divided into a senes The because of malnutntion and dehydration, is so 
second group constituted those most recently poor that any surgical procedure would result in 
treated In this group, 68 patients were treated a fatabty \Vhen one remembers that most of 
by divided doses of x ray Of these 33 were alive these patients are elderly, and that there ma> be 

at the time of his report, 8 for i year or more, and associated organic disease of other organs, such as 

2 for i > ears In the first senes the average length myocardial damage, pulmonary disease, nephritis, 
of life was only 4 8 months When one considers and artenosclerosis, it is not surpnsing that the 
that carcinoma of the esophagus is usually a slow number of patients that may be submitted to 
growing tumor, the prolongation of Itle with radi operatiOD is indeed small 
ation therapy may have oifiy relative significance, As with carcinoma of other organs, early diag 
espeoally inasmuch as prcbminary ^trostomy nosis is of the greatest importance This nieaM 
was performed in almost every case, thus insuring that the patient will reach the surgeon lu 5 °^ 
an adequate food intake condition and so be better able to withstand the 

The use of radium apphed directly to the car seventy of the operation A lower mortality inU 
cinoma by means of the esophagoscope has little netxssanly follow One should not wait for the 
to commend it The danger of aecrosis of the effects of starvation and dehydration to become 
esophageal wall with perforation and fatal medi evident before considenng surgical intervention 
astinitis IS too obvious to warrant consideration Usually when great weight loss has occurred me 
of this remedy It can be seen therefore, that condition will probably be found inoperable On 
radiotherapy holds httle promise of complete should regard, therefore, changes in the act 0 
From ti,eSar*ic,iServ.ceof iheMt swaliowihg in a person pi 40 years of age, Mtn 

TreirotM m the Symposium on Cancer before the Ojii^ suspicion aS he does Change m 

Congress of the Amenan CoUege of Surgeons, Chicago Oaober ^ diagnosis of CarCinoma of the colon 
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Fig lo Roentgenogram of esophagus following inges- 
tion of banum, showmg an uregmar stenotic defect be- 
tn een the eighth and tenth dorsal \ ertebne Case i 


tration of higlt caloric intake, i or 2 transfusions, 
and the performance of a prehminarj' permanent 
gastrostomy, preferably of the Janeway tj’pe. 
Extendmg the preparatorj’' period over i to 3 
weeks is time well spent The patient’s general 
condition may be so greatW improved that he will 
be able to withstand successfully the seventy of 
the operation In order to cleanse the ulcerated 
surface of the neoplasm and possibly thereby 
diminish considerably the peri-esophageal inflam- 



Fig 12 Microscopic secUon of specimen showing infil- 
IniUng squamous cell tumor with epitheUal pearl forma- 
tion Case I 



Fig II. Gross specimen of resected esophagus. Unfor- 
tunately, the organ was opened through the neoplasm 
Case I. 

mation which often exists, I have recently sug- 
gested repeated washing of the esophagus for 3 or 
4 days before the operation A Lexin tube is 
passed to a point just above the neoplasm and 
through it saline or boric acid solution is irrigated 
past the growth. The washings descend into the 
stomach and emerge through the gastrostomy 
tube This method of cleansing the surface of the 



Fig 13 Photograph of patient 4 months after esophagec- 
tomy was performed, showing the rubber esophagus in 
place Case i 
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13 Jiown The lafn aortic remaina of tb« esoplugut ate 
brought to lie entirely above the arch 


of a laucb heavier mixture of barium by the 
method known as the mucouo membrane tech 
nique 

It IS fan to state, therefore, that a patient past 
40 years of age who preseots an} disturbance 10 
swallowing which persists for longer than j or 3 
weeks should be submitted for x ray eiaminatioo 
by a competent radiologist, who, should the luual 
findings prove negatit e, must employ the mucous 
membrane tcchmque to prove or disprove the re 
suits of the first examination If the symptoms 
persist despite completely negative findings, a 
repetition of the examination after a month would 
be m order Or better still, csophagoscopy can be 


performed This would definite]} establish lie 
diagnosis If the x ray findings are suggestive of 
a tumor, the patient must be esopbagoseoped bya 
competent curator Hus phase of the esamins 
UOD IS most important because the esophago* 
scopist IS able to localize the tumor accurately, 
note Its size, determine the presence or absence of 
ulceration and the relative fixation of the tumor, 
and, what is most important, remove a small sec 
tJon for microscopic study 
If a patient’s condition is fairly good, and if the 
finding' by x ray and esophagoscopy indicate that 
the tumor may be operable, then the patient may 
be prepared for the radical operation This ec 
tails careful attention to mouth hygiene, adminis- 



the ow 4 r Md of the eervica) wcwion *s f at « the tecood 9 The thoncic wound Is closed by u* 

UW lowcf uv continuous seventh and eighth nbs with heavy catgui 


Fig 8 TheesophsgusisdiawnthroughthechaiiBd and 
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Fig 15 Gross specimen showing the \erj early lesion 
This photograph indicates the extent of contraction of the 
resected organ The specimen was about txxice as long 
when first remoxed Case 2 

A vertical incision is made in the mediastinal 
pleura from the under surface of the aortic arch 
down to the diaphragm (Fig. 2) The pleural 
edges are dissected avaj' from the underhing 
esophagus so as to form two flaps These should 
be carefully preserx-ed because they must be used 
later on m the operation to close the mediastinum. 
It is not difficult to free the esophagus bluntly 
throughout its circumference at one point. A 
tape is placed around the organ at this site and 
traction permits the surgeon to free the esophagus 
throughout its extent (Fig. 3). It is important to 
ligate the small esophageal arteries rising from the 
aorta and to dixdde the small branches of the 
vagus nerx'es If care is exercised in ligating all 
small x’essels, there will be surprismgly little loss 
of blood. This is important 
Unless the neoplasm is hopelessly attached to 
the aorta, the operation should be continued 
Not infrequently, the tumor may be fixed to the 
mediastinal pleura on the nght side. Our first 
case presented this comphcation. It was found 
necessarj’ to e.xcise a piece of the right pleura 
along with the tumor in order to effect a radical 
removal This resulted in a bilateral pneumo- 
thorax, but the effect on the patient was barely 
discernible. The opening in the pleura was packed 
and later closed with a running stitch of catgut. 
Dunng the course of the operation, probably 
every 10 or 15 minutes, it is adxnsable to remove 
all packings and retractors, close the gaping 
wound and hax e the anesthetist e.xpand the lung 
by increasing the pressure in his apparatus Any 
circulatorx- or respiratory- depression that may- 
have occurred is immediately overcome. 

.^n incision is made m the mediastinal pleura 
above the arch of the aorta and is e.xtended as far 



Dg 16. Microscopic section showing squamous cell 
carcinoma with pearl formation The absence of infiltra- 
tion beyond the mucosa is noteworthy Case 2 


as the apex of the thorax (Fig. 4). Pleural flaps 
are fashioned here also and the underlying esopha- 
gus is freed from its surrounding attachments by 
careful finger dissection The most shocking part 
of the operation occurs when the esophagus is 
separated from the posterior surface of the aortic 
arch This maneux'er must be executed with great 
care and xvith as little trauma as possible. The 
next step consists of dix-ision of the esophagus 
with the carbolic acid cautery between heax-y- silk 
ligatures about i inch abox-e the diaphragm. The 
distal end is inx-erted into the stomach xvith two 
pursestring sutures of sUk. This may be rein- 
forced by a layer of mattress sutures of chromic 
catgut. The esophagus is again dixided between 
heax-y sUk ligatures abox-e the neoplasm, and the 
tumor-bearing portion is remox-ed (Fig. 4). This, 
I believ^e, is an important modification of the origi- 
nal Torek technique. Remox-al of the tumor im- 
mediateW eliminates the infected portion of the 
esophagus and decreases greatly^ the possibility- of 
spillage and contamination of the pleural cax-ity- 
It also obx-iates dragging the tumor-bearing area 
through the thoracic aperture into the neck 
wound. It w-as at this point that the hgature 
slipped off the end of the esophagus in our first 
case and permitted contamination of the pleura 
wnth the highly- infected fluid present in the ulcer- 
ated surface of the carcinoma. .An almost fatal 
empyema soon foUoxxed It was because of this 
accident that the technique xvas changed as 
descnbed 

The remaining segment of the esophagus is 
brought to a position above the aortic arch bx- 
means of a curx-ed clamp placed from abox-e dow-n- 
ward behind the arch and grasping the ligature 
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Iig 14 Roentgenogram follouing ini^esliOR of heav> 
mntureoi barium Thiaahouj aamal) filimg defect in the 
esophageal wall Ca e 3 


carcinotra T>hKh is usually inlected .hould nu(« 
mil) decrease the incidence of po»toperati\e 
mcdiastimtis 

During the 7 to to davs following the gastro>> 
tom), considerable improicment maj be noted 
The patient should be guen about 6 ounces of 
high caloric fluid food through the gaslrostom\ 
tube ever) ^ hours The nece sarj vilamms and 
minerals must be included in these feedings The 
patient should be encouraged to take additional 
food b) mouth because it has been found that the 
admixture of safna is beneficiai Often, it is wi«e 
to transf j-e the patient before operation A trans 
fusion dunng or immediatel) after the operation 
is imperative This helps matcnallv m combat 
mg operative shock 

An'sdiesia The combination of avertin and 
eth>!ene gas anesthesia seems to be an ideal one 
Eth>leiie is the least irritating of aB the inhala 
lion anesthetics, and causes little or no arcuiatoi) 
depression The onl) objection to its use is that 
the actual cautery cannot be used to divide the 
esophagus during the operation But its many 
advantages far outweigh this minor inconven 
icncc The combination of avcrtin and eih)fene 
was ver) sati»factor> in the 3 ca«es reported here 
with It is important that the sen ices of a com 
petenl anesthetist be obtained The anesthetic 


must be administered under vaiymg degrees of 
poatnt pressure dunng the operation to varv 
the extent of inflation of the lung J am com meed 
Iht. recover) of our •? patients was in no smill 
measure due to evperti) arlminiaterpcl anesthesia 
OrER,VTIOV 

The t^crative technique to be described is a 
modification of the operaUon developed b) Torek 
and reported by him m zgii The operation is 
more tedious than difficult 1 he steps of the pro- 
cedure should be carried out metbodicallv wiih 
out haste It is important to avoid unnecessarj 
bleeding and to prevent infiltration of the medus 
lioum with blood This requires careful hemosta 
Ms Hie lobes of the lung should be handled as 
gently as possible and care should be exerci-ed not 
to traumatize the arch and descending portion of 
the aorta These precautions will have the effect 
of greaiiv decreasing the operative shock 

The patient is placed on his right «ide with the 
head resting on the abducted right arm and his 
hack close to the edge of the operating table The 
left arm is elev ated and wrapped in sterile towels 
after preparation and placed m the care of a ster 
de nurse One or tv 0 sandbags p'aced again«t the 
anterior ebest region mWpreient the patient from 
rolbog forward on the operating table After the 
usual shin preparation the patient is draped m 
such a vvay as to leave exposed the chest, upper 
abdomen, left shoulder and arm and neck 

The incision begins m the seventh interspace m 
the mid clavicular line and is continued pc^ten 
orl) along the course of the seventh interspace 
(Fig 1) It Is then earned upward between ihe 
vertebral border of the scapula and the «pine as 
far as the third rib The thoracic musculature is 
divided in the line of the skin mci ion All bleed 
mg points are carefully heated before the thoracic 
cavit) IS entered An incision is made m the 
seventh interspace dividing the parietal pleura 
with the intercostal muscles The seventh, s xlh 
fifth and fourth ribs are quick!) divided about i 
inch from the spine and the intercostal v esseU arc 
bgated mth hemosiatic sutures A rib spreader is 
mserted thus affording a clear view of the left 
thoracic cavntv The lobes of the ling usuallv 
collapse when the chest is openeil but complete 
collapse should not be permitted to take place 
because of possible circulatory embarrassment 
The extent of collap c can be controlled b) the 
anesthetist The arch and descending ao ta stand 
out ID sharp relief The c^phagus which he> to 
the Ti^ht of the aorta m the meihaslinun can 
neither be fell nor ^cn It mav be possible to 
palpate the carcinoma 
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Fig 23 Side view showing the close approximation of 
the tube to the skin surface. 

which makes for added precaution against con- 
tamination (Fig. 6). A subcutaneous channel 
inches in width is made extending from the lower 
end of the neck incision down to a pomt on the left 
side opposite the second rib (Fig 7). A transverse 
incision inches in length is made at this site 
and the esophagus is drawn through this timnel. 
The esophagus is sutured to the skin incision with 
interrupted sdk stitches. The cervical incision is 
closed and a dressing is applied (Fig. 8). 

Fmalty, the patient is turned again on his right 
side Here also care must be exercised to main- 
tain asepsis. Gowns and gloves are again changed 
and clean instruments are utilized for the &ial 
steps The chest wound is reopened and the 
mediastinum is inspected. All blood clots are 
removed and overlooked bleeding points ligated 
The mediastinum both below and above the arch 
of the aorta is closed by suturing the two flaps of 
mediastinal pleura with a running stitch of catgut 
(Fig. 5). I believe it is important to drain the 
thoracic cavity in every case. Many intrathoradc 
comphcations may develop and it is a comfort to 
have a vent for at least the first 3 or 4 daj-s after 
operation For this purpose, a stab wound is 
made posteriorly in one of the lower intercostal 
spaces and a medium sized soft rubber tube is in- 
serted for 2 or 3 inches. This should be fastened 
to the chest wall by means of a suture passed 



"1 i i * ^ 

Fig 24. Photograph of tube devised for patient by Dr 
Margolin The small side vent allows for the escape of 
swallow ed air. There is no leakage at any time. Case 2. 

through a cuff. 'When the patient is returned to 
bed, the outer end of the intercostal tubing should 
be placed under water in a bottle beside the bed, 
insuring a closed system 

The thoracic wound is now ready for closure. 
The ribs are approximated by passing hea\'y 
chromic gut sutures around the seventh and 
eighth nbs (Fig. 9). The parietal pleura and 
intercostal musculature are closed together with 
a running stitch of catgut. Previous to this step, 
the lobes of the lung should be inflated by the 
anesthetist. The diHded thoracic musculature 
is next repaired with interrupted sutures of plain 
catgut and the skin is closed in the usual way. 
After the dressing is applied, the anesthetist 
should again inflate the lungs until air bubbles no 
longer appear at the outer end of the intercostal 
tube which has been placed in a basin of water. 

Postoperative care. "WTien the patient is returned 
to bed, he should be placed in a semirecumbent 
position The Gatch bed is ideal for this pur- 
pose. Measures should be instituted to combat 
shock. Although hj'podermic medication, stimu- 
lating enemas, e.xtemal heat, etc., have undoubted 
value, the most effective remed}' is a transfusion 
of whole blood. Sufficient morphine should be 
given to relieve pain. During the first 3 or 4 days, 
fluids should be given by cl3^sis or, preferabh', bv’ 
the continuous intravenous drip method. Five 
per cent glucose in saline solution makes an ideal 
combination. If the inversion of the esophageal 
stump into the stomach has been satisfactoiy, 
fluid may be given bj- the gastrostomv' tube. If 
the inversion has not been quite satisfactory, it 
is wise to delaj- gastrostomj" feeding until the 
sixth or seventh dax'. Regular feedings should be 
given as soon as the general condition of the pa- 
tient permits. 

The care of the esophageal stump is important. 
Beginning the second daj' the patient should be 
encouraged to swallow fluids, which must be 
caught in a basin This cleanses the esophagus 
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Fig 17 Fig 


Fig 17 Pholographof paticnl3monthsafUrev.pbagec 
toniy showing the fistula abo\eand the gastrostomy open 
■ng Case 7 

surrounding the cut end of th« organ (Fig 3) It 
will be noted in the drawing that the end of the 
esophagus has been protected with an emelope 
of rubber dam m order to minimue conumma 
tion Warm packs arc placed in the mediastinum 
all other packings and string pads and retractors 
are removed, and the w ound is temporaniy closed 
with a lew through and through sutures 

The patient is now turned on his back In doing 
so, great care must be exercised to maintain 
asepsis The neck and anterior chest region are 
exposed and prepared A complete clean instru 



18 Fig 19 


Fig 18 Posttnor view shoaing heated inosioni 
Fig 19 Front view showing the rubber esophagus in 
place 

ment tray should be at hand for this stage 
Gowns and gloxes should be changed An inci 
Sion IS made along the anterior edge of the left 
sternocleidomastoid muscle The latter structure 
and the great vessels are retracted externally 
The lateral thvroid vein is ligated and dnid«J 
and the thyroid lobe u retracted mesially (Iig 6) 
The cervical portion of the esophagus is easil> 
identided and dissected free A blunt hook i» 
placed beneath it and traction draws the remain 
ing portion out of the thoracic cavity This is 
another modification of the Torek technique 
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Fig 2S Photograph of patient taken 2 weeks after oper- 
ation Case 3 

charge from the hospital is chieflj- that of experi- 
menting with various sizes of rubber tubing until 
the rubber esophagus fits snugl}' into the fistula 
above Leakage of ingested fluid from the upper 
end may be obviated by having the patient com- 
press the onfice against the rubber tubing. Due 
to the fact that the abih'ty to belch gas has been 
removed bj^ the operation, mechanical disturb- 
ances may develop which become distressing to 
the patient For instance, our second patient 
could not eat udthout swallowing considerable air. 
It soon became evident that a column of air formed 
in the rubber esophagus, gradually rising to a 
higher lev^el as the patient continued eating. 
Fmall}’, a reservoir of air collected in the remains 
of the esophagus above the fistula. A violent con- 
traction of the esophageal stump forced the air 
and considerable fluid food out of the fistula 
around the tube and no amount of finger pressure 
could overcome this tendency. The constant soil- 
ing at meal time became very distressing to the 
patient In order to ov^ercome this, a partial ante- 
thoracic esophagoplast}' was performed about 8 
months after her original resection, forming a 
skin-lined tube continuous with the upper esopha- 
geal stump and ending at a point opposite the 
lower sternum (Figs 21,22, and 23) Food is now 
conveyed the remainder of the distance to the 
stomach by a removable rubber tube (Fig 24). 
At the present time, there is no leakage whatso- 
ever from the lower end of the skin-lined esophagus 
The suggestion has been made that the newlv 
formed skin-lined esophagus be extended by 
another plastic operation so that it becomes con- 
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Fig 2Q .interior view showing the healed cerv ical inci- 
sion and the esophageal fistula oppoate the second rib. 
Case 3 

tinuous with the gastrostomv’ opening, thus obvd- 
ating the use of any tube This should not be 
difficult from the technical standpoint However, 
the experiences of Eggers and others with this pro- 
cedure indicate that the reflux of gastric juice 
into the skin-lined esophagus, causes digestion of 
the epithelium with the formation of ulcers and 
fistulas For this reason and because the patient 
has no inconvenience from the use of the short 
rubber tube, we have not completed the esophago- 
plastv’ bev'ond its present stage. The use of a loop 
of small or large bowel placed subcutaneously to 
restore esophageal continuitj' involves an opera- 
tion of too great magnitude and risk to warrant 
serious consideration in the tv-pe of case under dis- 
cussion If the object of our original operation, 
namely, eradication of the malignant growth, has 
been attained, little will be accomplished by 
attempting difficult procedures to restore esopha- 
geal continuit}', especially if the patient is com- 
fortable with a removable rubber esophagus 
Up to the present writing, there have been re- 
ported 6 successful resections of the thoracic 
esophagus for carcinoma The cases reported in 
this paper constitute the seventh, eighth, and 
ninth Undoubtedly other attempts have been 
made, but these have not appeared in the litera- 
ture probably because of the fact that the pa- 
tients died after operation. Despite this small 
number of successful recoveries, I am convdnced 
that the operation should be undertaken more 
often and that the incidence of operability can be 
great!}" extended The operation need not be fol- 
lowed by a prohibitive mortahty if the pre- 
operaUve preparation is carefully done and if the 
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Fig »S of ewphagys following ingnuon of 

banum showing an almost eomploto occlusion beginnirig 
at the ninth dorsal vertebra Case j 


and helps to restore the act of deglutition It i» 
important to maintain good mouth h>giene and 
toward this end, patients should be encouraged to 
chew gum 

The jntrathoraeic situation must be watched 
closel> and will usually gue the surgeon concern 
during the first week Some indication of what is 



¥1-' j 6 Oross specimen showing neoplasm coinpteiely 
enoreling the esophagus Case 3 


going on withm the chest maj be obtained bj the 
temperature, the pulse rate ph>sical signs xnv 
examination of the chest and tie amount and 
character of the drainage through the intercostal 
tube If there IS no djspnea if the temperature 
pulse and ph> sical signs are wiihm normal limits 
and if the drainage becomes less and less each da\ , 
the tuhe mav be removed ptrmanentlj If t ra) 
etaimnation and the dinica] course indicate the 
presence of an empjema, surgical drainage will 
be indicated It is important not to dela\ this 
step too long because these patients, in wn of 
their precarious condition, cannot stand infection 
for very long 

As soon as the patient's condition warrants it 
u^uallv about the third week the continuity of 
the esophagus should be established by inserting a 
rubber tube into the upper fistula and connecting 
It with the gastrostomy tube (Figs 13 and 19) 
The tube is held in place by carrying a tape 
around the patient’s neck and attadimg it to a 
safety pm which is inserted transversely into a 
rubber cuff placed about the tube about 2 inches 
below Its upper end The patient is now encour 
aged to tale all nourishment by mouth In order 
to swallow solid food, he must thoroughly masti 
cate It and mix it with more fluid than the normal 
person so that it will descend more easily through 
the lube into the stomach From the expenenee 
with our 3 cases I am convinced that the admit 
ture of saliva is important for the well being 01 
the patient From ine moment that eating by the 
usual route was commenced these patients began 
to improve rapidly and gamed weight It is 
hardly necessary to add that the rubber esopha 
gus should be removed frequently and cleansed 

The care of the patient subsequent to his dis 
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postoperative day. On this day also, the rubber esopiagus 
was inserted and tie patient began tahing most of her feed- 
ings by mouth (Fig 13) 

Dunng the foUowmg 2 months, the patient continued to 
improve slowly. All feedings were being taken by moutt. 

A regular schedule for these feedings had been prepared for 
the patient and it was assumed that she was following the 
directions imphcitly The empj ema cavity gradually con- 
tracted down and was represented by a narrow deft ex- 
tending tow ard the upper portion of the pleural cavity for a 
distance of about 6 mches The lining of this cavity 
became ngid, and it was felt that surgical closure at some 
future date w ould be necessaiy 
Around the beginning oi August which was approid- 
mately 3 months after the origmal esophageal resection, 
the patient began to develop edema of the legs and feet, 
irregular reddish-brown skin lesions on the dorsum of the 
hands, a beefy-red tongue, and gastro-intestinal sjTnptoms 
consistmg of bouts of diarrhea and abdonunal cramps. 
Upon doser questionmg, it was foimd that the padent had 
been takmg nothing but dear broths for a period of 3 
weeks. She presented the picture usually assodated with 
pellagra When placed upon an adequate mtake of protem, 
concentrated vitamins, fats, carbohydrates, and mmerals, 
these symptoms disappeared The lesions on the dorsum of 
the hands w ere no longer noticeable after 2 w eeks of treat- 
ment. The patient began to recover her lost weight and 
gamed an average of 3 pounds a w eek. 

About the middle of November, igz6, approidmatdy 6 
months after esophagectomy, there was noted a small 
sw ellmg mesial to the ceivical scar and just above the inner 
end of the left davide This lump appeared to be quite 
Euperfidal and measured about an mch m diameter It w as 
firm and not tender. Through a small incision, a biopsy 
specimen was taken which diowed the same mstologicm 
characteristics as the ongmal esophageal growth. This 
may very well represent an implantation carcmoma, the 
implantation occumng at the time of the original operation 
when the ligature shjiped o 5 the distal end of the cut 
esophagus and gross spilling occurred I do not behei e that 
this represents a metastasis or an extension along lym- 
phatic channels because the tumor was attached to the 
skm, w as not situated m the anatomical location of lymph 
nodes, and was not part of the w all of the esophagus The 
mass was treated mtensively wnth x-ray and apparently 
completdy disappeared durmg the following 6 weeks Up 
to the present tune there has been no recurrence at this site. 

Smce then, repeated check-up roentgenograms were 
taken of the chest and the long bones for possible metas- 
tases These have been consistently negative 
In May of 1937, 13 months after the origmal esophagec- 
tomy, the patient was ad m itted again to the hospital for 
opera tn e dosure of the chrome empj'ema cavity This w as 
accomplished m 2 stages which consisted of removal of the 
nbs overljung the cavuty, thus permitting the overlj-ing soft 
parts to fall m so as to obliterate it 
At the present wntmg, 18 months after esophagectomy, 
the patient is slowly regainmg the weight which she lost 
during her stay in the hospital She is taHng all her food by 
mouth and utilizes the rubber esophagus She has no diffi- 
cultj’ with her makeshift swallowing mechanism and takes 
care of the deamng and manipulation of the tubing herself 
Case 2 Jlra. H. M , aged 33 years. This patient was 
fot seen on November 2, 1936 She presented the follow- 
ing history Eight weeks bdore she noted an uncomfort- 
able sensation behind the lower sternum when she swal- 
lowed wann liquids She described it as bemg sirnilar to 
the sensation following the swallowing of a fish bone. This 
discomfort persisted and was noted o 5 y at meal time w hen 
drmkmg hot hquids A few w eeks later she noted that sohd 


foods produced the same discomfort. She was referred for 
x-ray studies on October 17, 1936, exactly 6 w eeks after the 
onset of s>inptoms Fdms taken by the ordinary technique 
failed to isdose any esophageal abnormalit}-. Dr. Bendick 
repeated his examination and was able to demonstrate a 
small irregulanty in the esopha^ only after he ^ployed 
a heavier mixture of barium (Fig. X4) The fcdings indi- 
cated a small tumor mass measurmg about an inch in diam- 
eter situated approximately 3 inches above the cardia. 
There was no obstruction to the passage of the barium. 
He ventured the opinion that this tumor was probably 
malignant One week later esophagoscopy was performed 
bj' Dr Kramer, w ho found a small sessile growth situated 
in the lower esophagus 34 centimeters from the incisor 
teeth. The surface of the tumor did not appear ulcerated. 
A biopsy specimen revealed squamous cell carcmoma 
Past, family, and personal histones were irrelevant except 
for the fact that a cousm died of carcmoma. 

Physical examination was completely negative. The 
heart and lungs w ere negative. Blood pressure: sj’stohc 
14a, diastohe 85 The situation was discussed freely with 
the patient who possessed more than average intelhgence, 
and radical surgical exdsion of the esophagus was offered 
as the only definite method of curing her of her condition. 
She finally elected to undergo the operation. 

She was admitted to the Sit Sinai Hospital on Novem- 
ber 14, 1936 Preliminary studies showed a normal urine; 
hemoglobin, 75 per cent; red blood cells, 4,650,000, white 
blood cells, 7,000; polynuclear leucoc>tes, 57 per cent; 
monocytes, 1 per cent, lymphocytes, 42 per cent Wasser- 
mann was negative 

On November 16, a Janew ay gastrostomy w as performed 
imder avertin, gas-oxj'gen anesthesia. Her convalescence 
following this procedure was uneventful. Feedings through 
the catheter were started on the second postoperative day. 

Resection of the esophagus was performed on November 
28 j under avertin, ethylene anesthesia. The technique of 
this operation is desenbed in the text After the esophagus 
had been mobilized, a small tumor was felt in the nght 
lateral w-all about 3 mches above the diaphragm. Consid- 
erable difficulty was encountered in invertmg the stump of 
the esophagus into the stomach, due, first to the depth of 
the opening, second, the short esophageal stump, and third, 
beca_use_ of the wide excursion of the diaphragm during 
respiration The hgature around the distal end Sipped off, 
but there was no soilmg It was possible to mvert the 
esophageal end with 4 Lanbert stitdies of chromic catgut. 

The patient’s pulse durmg the course of the operation, 
which consumed 2>f hours, varied between 88 and 98 The 
breathing was region A contmuous intravenous drip of 
5 per cent glucose in salme was started during the middle 
of operation More as a prophylactic measure, a trans- 
fusion of 500 cubic centimeters was given about an hour 
after the operation. 

Exan^inalton of the spsesyren. Specimen consists of a 
rMCCted portion of the esophagus, 6 centimeters in length 
(Fig 15) The adventitia of the esophagus appears to be 
covered with a layer of muscular tissue which shows no 
external evidence of any tumor inv aaon IlTthin the center 
of the specimen is a small, somewhat soft magg which, after 
the esophagus is opened, is disclosed to be a flat sessile 
tumor mass situated approximately 2 centimeters from 
either end of the specimen This mass is 2 centimeters long, 
14 milhmeters wide, and is elevated from the surface of the 
mucous membrane about i-centimeter The mass is 
attached by a broad base to the mucous membrane of the 
esophagus It is hght p i n k ish gray in color, and has a 
number of small surface depressions. Microscopic exami- 
nation shows a homifjing squamous cel! carcinoma with 
epithelial pearls There is no mnltration bevond the mu- 
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operation is performed mth due considetaUon of 
the need for careful hemostasis, the a\<ada}ice of 
rough handLng of the thoracic structures, and the 
necessity of prer enting contamination of thepleu 
raf cavit> The 3 cases reported herewith can 
slitute 3 attempts at surgical excision of the 
thoracic esophagus for carcinoma nilh no oper 
alive Riortahtj 


CASE REPORTS 

Case i Jfrs B B , a^d 4S yeirs ttas finl seen on 
April Ji, 1936 SHe p e&ented the folloMWE histoiy Su 
months before admission to the hospital, ^ noted snb 
sternal pain, shooting in character which radial^ from the 
upper epigastric region toiiard the throat and octuned 4 
to 6 times daily This was not related to her meals In the 
last 4 months she expen^ii'^ a continuous dull burning 
sensation in the lower chest anteriorly and also, posie 
nod V near the spine During this penod then: was tocreas- 
ing dilbculty in the stvallowing of solid food For the last 
a months she subsi ted only on fluids and some solid food 
‘^he lost i* pounds m the last 3 months Tie past fae^y 
and personal histones were irre/esant 

Cummatioo showed a well developed and fairly well 
noun^d woman weighinb ut pound Blood pressure 
systolic 1,0 diastolic cs Patient had no teeth Cuais 
were ut good conditioa. ffeort and lungs were oegatite 
Peripheral vessels were thicheoed X ray examuiatwo by 
the usual teehmoue disclosed a stenotic lesion about a}i 
inches in leriath m the middle third of the esophagus ex 
tcndin^ from leiel of eighth to tenth doisd sertebrx 
llie margins of this lesion were irregular and tbe luoien 
ol the esophagus was disp'aced anteriorly (Fig to) 

The patient was admitted to the Mt Sioai llo^Ut on 
April la 1936 Laboratory exominatioci Uassennana 
negative urine negauve nenoglobiQ 84 per cent red 
b'^ cells 4 Sjo 000 white blood cells 4000 polymidear 


evtes 3 per cent Csophsgoscopy bv . . ... 

Jiowed an ulcerated granular neoplasm bcguinink on tbe 
posterior wall of the esophagus 30 centimetets from the 
region ol the upper incisor teeth A biopsy specunen re 
ve^ed a homlyirg mbltrating aquamous cell carciDoma 
On April 20 1936 a Jareway ga trostoroy wa* done 
through a small left upper rectus incision Tbe wound 
ieaJed by primary union Feedings throuah the lube were 
started on the second postoperative day Ther were pven 
every 2 hours at first the interval between feedings was 
gradually increased to every 4 bourn 
Nine days later radical resection of the esqpbagus was 
performed following the oTigina! Torek technique Aver 
tin ethylene anesthesia was used Palpatioo itvealcd a 
thickening in Uie esophagus about 3 inches belowr the arch 
of the aorta The tumor did not seem to be fixed to the 
aorta After the esophagus bad been freed tbe caroDomw 
was seen to be fusifona in shape and measured about 3 
inches m length Co'au e of its intimate attachment to tbe 
oied astinal pJeora on the right side )l w as found iieressaiy 
to remove a small piece if the right mcdiaslinaJ pleura 
thus producing a bilateral pneumothorax Tb s »used 
little change iti the patient s condition As tbe t^opbagus 
was being draw-n out of tbe chest into the neck wMrid the 


silk ligature at the distal end of the esophagus d pped <4f. 
with the csi^pe of a considerable quantity rf eM^dugcal 


conletits From the subsequent Course the thoracic tavilr 

wasconUrmnatedaHhevaroeliroe During the course of 

the operation the patient received » transfusion of 5«» 
cubic centiraelers by the citrate method 


Dtemnalion p{ sptrmen The specimen consis/sof a{wf 
t«m of the esophagus measuring 9 s by 2 eeatimeiers (fig 
ir) The ettemai aspect 13 distinctly roughened dull 
ptoLish in cob>r and ^ws tie presence of numcnjui fine 
adhesions On one side near tbe mtn are teens clvstero! 
d lymph glands the largest about 1 centimeter in diameter 
the others 0 ; centimeter These nodes are soft and elastic 
On section there 1$ «een a small grayish white area in the 
petiphety of noe «>f them. On opening tbe specuoes tie 
aiucoai tnembrane is seen to be smooth and glitening pale 
grayish pink m color and freely movable exicpt over tie 
tumor grow th Twocentunetersfromtheprocimslponion 
of the speemen is an elevatnm la tbe mucous rBeinbaoe 
t ceotuneter above the surface, which appears somewhat 
Soft and over which the mucosa is not movable Tbispor 
lam bad been opened before receipt of the spetimcn and is 
Scea to consist ol grayish pint strands of tissue ha ruij s 
finely granular appearance and suggesting an mhliralin 
neoplasm On the waD opposite this area is a similar mil 
tralingciass with tbe samecharactenstics. &terdingdis- 
UOylrom each of these nodules for a disCaove of j ceati 
meters and lying nn the surface ei the muscUns are i 
irregular areas con taming an ulcer base which is covered by 
yeUow isb green slough in places and m other ntnalioBS 
ftoely granular tumor tissue Tie border ct these viket 
ated areas are finn and inehstic Tbe lumen of tbe rscpbtv 
gus over the site of the neoplasm is ^UncUy narrow nnv 
unng 75 rentuneters when opened m coi^naos with $ 
centimeters m the uiuovolved esophagus. ificroKOpic te 
aminatioD reveals an mfiltraung bor^ying squamous cell 
carcinoma with epiibeba} pearl formation One lyrrp'’ 
node shows early aetastasis (Fig is) 

PoUoptrahtt course First day Tetnpersla* ro«r to 
lesdd^rees Fahrenheit Oenerail condition was sow Aif 
bubbles and several ounces of bloody fimd dravaed thm go 
the tboracoterey tube 


>j8 * 4 o dypnta kas no*ed atraw-coiored fluid dimoed 
from the lelt pleural avity 
Third day Temperature was 104 degrees Fanien‘‘e t. 
Faiirnt was slightly dyspneic and ttsile'S. The heart was 
not displaced to the right Percussion ro'* tympanitic 
po-tenorly on the left ide Red blood ce’ls rvtimbew 
2900000 hemoglohin 43 pet cent, whib' blood vtlis 
20800 polynuclear leucocytes Sopeicen 
Fourth day Transfusion of joo cubic centure'ers was 
given by Ike ultra t rotliod. 

Seoenlfi day had r loval anesthesia an incision was 
mode owef the 1 ft ninth tib posteriorly and a portion of 
tbe rb was resected A smali walJed-off «mp>enja caniy 
conlauung grayish turbid fuul smelling thud wm lound 
The cavity was packed with todofjnn gaure FollwnE 
Ihu procedure the temperature d opped W a lower (evei 
It varied between lot to to degrees 1 ahrenheit X ray 
examinaiioa of the chest revealed a large enrap'uiateo coi 
lection of fluid and an in the left upper cbest ertcnuu’B 

from tie apes to the seventh nbpos e^ot!y 

Atcoidvngly another operaOon was done 00 the seven 
teenth postoperative day The upper eno of 

mi™ u., Tht Oil njj 

were lourd tsposed Parts of the sutb fifth 
ribs were eTCivcd unroofing a large collcctiori ol foul tme 
ing pus and air which was supra apial m location^ ^ 
r.t ihi« rninvema eavttv «a* lined with a s aggy 


surface ol this empyema cavity «a* 
grayish membrane Tie cavnty waspacted with iodoform 

eau2c and the wound was left wide open 

FoliwiBi. this procedure, the 
prowd.d rap.d'y The 
iwd bee general condition improved 
of ^cubic centimeters was given on the twenty sevcnin 
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\\ ere approxiinated Mth sutures of fine chromic catgut. A 
second layer of sutures appro-dmated the subcutaneous 
tissues over the skin sutures The remaining skm edges on 
the chest nail were now undermined extensiiely on each 
side They uere then sutured together ndth ease in front 
of the nen ly formed tube The esophageal fistula was now 
drcumscribed by an incision nhiA left attached to the 
mucous membrane a small rim of skm The anterior and 
lateral borders of the esophageal stump nere now sutured 
to the upper end of the nenly formed skin tube The re- 
maining skm above was then sutured to the upper edges 
of the lateral chest flap on each side It was necessary to 
make tu o small rdasing incisions on each side of the chest 
IV all at the lower end of the lateral flaps in order to relieve 
tension 

Convalescence following this procedure was uneventful 
The noun^ healed by primary union and the patient was 
discharged on the twelfth day In the meantime, gastros- 
tomy feedings w ere being continued. Since then the pa- 
tient has utilized an ingemous short rubber esophagus de- 
vised by Dr Margolin to bridge the short distance betw een 
the lower end of the newly formed esophagus and the 
gastrostomy (Figs 21, 22, 23 and 24) It will he noted m 
the photographs that the tube bears a small side vent in the 
form of a catheter which e.rtends upward into the esopha- 
gus and permits escape of sw allow ed au, but no food. The 
patient now eats normally without discomfort or leakage 
At the present writing, it is months smce esophagec- 

tomy The patient is approaching her onginal w eight and 
has returned to her profession of teachmg school 
Cases History No 413618 J T , aged 49 years, was 
admitted to the ilt. Smai Hospital on September 3, 1937, 
presenting the following history Five weeks ago the pa- 
tient began to experience difiiculty m swallowing soUd 
foods He noted a sensation of obstruction at about the 
level of the ensiform cartilage, and, while eating, he fdt 
the food slowly passmg the site of obstruction This pass- 
mg was accompanied by heartburn These sjuiiptoms 
rapidly became worse during the succeeding 2 or 3 weeks 
He noted gurgling sounds beneath the eusifonn cartilage 
while sw allowmg hqmds About 2 weeks before admission 
he began to regurgitate small quantities of food immedi- 
ately after the mgestion of his meals The patient lost 20 
pounds m weight, and became progressively weaker There 
was no back pam. 

Personal history The patient w as a painter of structural 
steel and had worked on ship and subway construction 
His habits w ere regular, and, aside from occasional mdul- 
gence in alcohol, the patient had never been given to ex- 
cesses of any sort His average w eight when w ell was 155 
pounds. His weight on admission was 135 The past 
history w as irrelevant 

Exammation showed a well developed, well nourished, 
middle-aged man who presented considerable difiiculty m 
sw allowmg fluids and sohds There were no enlarged 
IjTnph-nodes The heart and lungs were negative Blood 
pressure was systolic 123, diastohc 80 
_ Laboratory examinations Gastric contents were nega- 
tive for blood Hemoglobin 86 per cent, red blood cells, 
4,800,000, white blood cells, 10,700, polynuclear leuco- 
cv'tes, S 7 per cent, lymphocytes, 33 per cent, monocj’tes, 7; 
eosmophiles, i per cent. Stool was brown, formed, and 
negativ'e for blood Unne was negative TJrea mtrogea 
was 3 milhgrams 

X-raj- e-xammation by the usual technique disclosed an 
aliiiost_ completely obstructing lesion m the esophagus 
beginmng at the upper border of the ninth thoracic verte- 
bra A small tnckle of barium passed bv’ the obstruction 
into the stomach (Fig 23) 

Esophagoscopy w as performed on September g, 1937, and 


THORACIC ESOPHAGUS 

disclosed a fimgating mass occluding the esophagus a dis- 
tance of 35 centimeters from the upper incisor teeth. A 
biopsy specimen revealed a homifying squamous cell 
carcinoma 

On September 13, 1937, a Janeway gastrostomy was per- 
fonned through a small left upper rectus inosion. The 
wound healed by primarj' union. Feedings through the 
tube were institute on the second postoperative day. 

Three days later, deansing imgations of the surface of 
the cardnoma were instituted, as described in the text. 
Under fluoroscopic control, a Levin tube was passed to a 
point just above the obstruction and saline solution was 
flushed past the growth, the washings emergmg from the 
gastrostomy tube. This vv as repeated twice dafly up to the 
day of the radical operation. 

Seven days later, resection of the esophagus was per- 
formed under avertin-ethylene anaesthesia The techmcal 
features are described in tiie text Palpation of the medias- 
tinum revealed a thickening begin mn g about 2 inches 
bdow the arch of the aorta and extending downward for 
another inch. This indicated the site of the carcinoma 
which seemed fairly well fixed to the surroundmg tissues 
After mobilization of the esophagus below the growth, it 
was found that the tumor was mtimatdy adherent to the 
right mediastinal pleura How ever, it was possible to find 
a plane of deavage and the esophagus at the site of the 
tumor w as freed without entering the right pleural cavitv'. 
The tumor-bearing area with a wide margin of normal tis- 
sue was excised betw een ligatures of heavy sflk In draw - 
ing the infra-aortic portion of the esophagus upward be- 
hmd the arch, the hgature dosing off its divided end shpped 
off, but no visible spilling occurred. The ligature was 
reapplied and the operation proceeded without further 
inadent. 

The patient’s pulse during the operation, which con- 
sumed 2 hours and 20 minutes, varied between SS and 106 
The breathing w as regular A continuous intrav enous dnp 
of 5 per cent glucose m salme was started during the 
operation A transfusion of 500 cubic centimeters was 
given at its termination. 

Examination of the specimen. Specimen consists of a 
portion of resected esophagus measuring 7 centimeters in 
length (Fig 26) The serosal surface is reddish pink, shows 
the presence of many adhesions, and has a firm yellowish 
white and pmk nodular area near one end In this same 
region there can be felt wathin the wall a firm, slightly 
irregular mass which completely encircles the wall of the 
esophagus On operang the esophagus there is seen to be 
present, i 5 centimeters from the distal end, a somewhat 
raised iTTegulnrly outlined a-centimeter mass completelj- 
encirclmg the lumen and showing a shallow ulceration at 
Its center It appears to extend below the mucosa at its 
peripheiy Both above and below the tumor mass there 
are present several discrete, finu yellowish nodules several 
millimeters m size within the mucosa. On section the mus- 
culans shows definite infiltration with gravish granular 
tumor tissue. Microscopic examination shows an infiltrat- 
mg squamous cell cardnoma with metastatic mvolvement 
of one adjacent lymph node (Fig. 27). 

Postaperalice course First day Patient’s general condi- 
tion good The pulse vaned between loS and 124; respira- 
tion, 28 to 32 The temperature reached 106 6 degrees 
Fahrenheit on the evening of this day The patient’s gen- 
eral condition, bowev-er, did not suggest any serious 
difficulty 

Second day. Temperature dropped during r2 hours to 
100 2 degrees Fahrenheit. The sharp temperature rise of 
the preceding da> was thought to be due, in part, to a post- 
transfusion reaction Four ounces of seiosanguineous fluid 
drained through the intercostal tube. A’o respiratorj- diffi- 
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cous membrane The tnusde layer of the esophagus is free 
of tumor tissue (Fig i6) 

Po^loperative course first dsy No cyanosis or dyspnea 
few complaiDts The esophageal stump was in^>ecteti and 
found viable Patient was able to sudlow «aier wiUioat 
dif&culty The gastrostomy tube was opened every halt 
hour to decompress the stomach and tsie the tension off 
the suture line at the cardiac end Blood tinged serum was 
draining from the thoracotomy lube Continuous intia 
venous dnp was mimtained 

Second dav No drainage came through the thoracotomy 
tube Evident pneumothorax w as present on the left side 
but there was no displacement of the heart No respiratory 
difficulty wfas noted Temperature was tot degrees pulse 
po 

Third dtjy Greenish colored dear £uid in sataU amounts 
dramed through the thoracotomy tube Test for bile was 
negative Temperature was roi degrees, pulse 91 The 
general condition w as czeeUeot Portable a ray of the chest 
showed some fluid at the left base There was no evidence 
whatever of pneumothorax and practically no cardiac dis* 
placement All Quid was given by vein in order to avoid 
nsic of separation of the suture line at the cardiac end of 
the stomach 

fourth dav neraoglobin jo per cent red blood cells 
4560.000 white blood cells *4000 polynuclear leucocytes 
87 per cent monoevtes 3 per cent lymphocytes 10 per 
cent Patient showed marked resistance to all forms of 
hypnotics In order to obtain rest patient was given a 
ba»al dose of avertm by rectum te, miUigrams per 
blogran and she slept 7 hours 

Fifth day Patient was considerably unproved as a result 
of rest uauced by avertm anesthesia Her general condi 
UOfl ftos excellent pulse p6 ceotpenture roc J degrees 
respiration 441030 Patient was washing fluids through 
esophageal stump The redundant portion of this stump 
was excised Fjtamination of the chest fluid was negative 
for bile There were scattered white blood cells Portable 
X ray of the chest showed an increased amount of fluid in 
the I'ft pleural cavity 

Sitih day Patient appears to be a little tnore dyspneic 
no cyanosis not much change in pulse and respirations. 
Both operative wounds have healed by primary umoo and 
all the sutures were removed Chest was aspirated at a 
sites in the fifth and sixth interspaces posteriorly No fluid 
was obtained The thoracotomy tube was not draining 
The heart was not displaced Blood pressure was 130/90 
A policy of watchful waiting was adopted 

Eighth day Condition markedly unproved today Tcm 
perature was 99 degrees Fahrenheit pulse 90 respiration 
32 liic intercostal drainage tube was itmosed Small 
amounts of fluid fed through gastrostomy tube 

Tenthday Hemoglobin was 70 per cent ted blood cells 
4410000 wthite blood cells 24000 polynuclear leuco- 
cytes 84 per cent monocytes t per cent lymphocytes 
If perceot. 

Elnenihday Condition was steadily improving Rego 
larfeedmgsby gastrostomy lube were given every ahoura 
Exammatioa of the chest mdicates signs of fluid at the left 
base posteriorly and in the axiUaiy line Aspiratum m the 
eighth interapace showed dear yellow serum Cullure waa 


reported negative 

Thirteenth day Falient became ill with dyspnea pain 
over the front of the left chest a temperature nse to 103 a 
decrees pule rao respiration 40 Eximmauon showrt 
sims of fluid m the left chest below the spme of the scapula 
with a definite pleuro pencardiaf fnclion rub 

Faiirteenihday Abtiut4<»am alargeamountof serous 
fluid escaped from the ongmal intercosUl dta^ge ina 
sion and all 0/ the patwaf s symptoms abated X ray 


aamnation of the chest showed a moderate amount of 
limd in the left pleural cavity displacing ^ hrsrt tad 
roediajtmum slightly to the right The fluid showed a dis- 
tinct level in the mid portion of the chest. Accordingly 
a^nraUon was performed la 2 pbces (1) the midanllinr 
^ in the sixth interspace and (a) in the scapular bn*- of 
rac^ptomtenspace /a both situafioas dear yellow fluid 
was obtained This was thought to represent a sympa 
uietic effusion due to an underlymg collection of pus 
within the chest A damp was inserted in the ongmal 
intercostal mcuion and thick pus w as encountered A tube 
was inserted for dramage 

On the basis of this ffiidmg the patient w as taken to the 
operating room on the fifteenth postoperative day The 
intercostal incision in the eighth interspace was enlar^ 
adequate retraction i( was not necessary to resect s 
nb There was found a small walled-off abscess csinty 
situated apparently m the lower portion of the posterior 
mediastinum This contamed about ounces of greenish 
white odorless pus In addition there was a sympathetic 
effusion with beginning turbidity in the antenor portion of 
the chest The mediastinal imection was pa^ed with 
iodoform gauge and tubes were inserted to dram the snte- 
nor pleural effusion From that day on the patient scoa 
dition unproved rapidly Another transfusion of 500 cubic 
cenlimelers of blood was given on the sixteenth day The 
absens cavity m the left chest gradually contracted down 
and all drainage stepped dunog the next a weeks 

In the meanume the patient bad been reeeivug gutne 


in the meanume the patient bad been reeeivug gutne 
feedings with a daily calonc value of a6oe and contauung 
approximately 230 grams of carbohydrates je grams of 
proteins andiboofiaL TbefoodeontauedalfueBece*' 
sary vitamins and minerals During the third week t rub- 
ber esophagus svas inserted and the patieni began to take 
most of tie feeding by mouth The patient Jost ipp mi 
mately 20 pounds during her stay m the hospital She was 
diKharged exactly 8 weeks after the resection in eKrlleot 
condiuoo taking all her feedings by mouth and with the 
thoracu woueds solidly heated (Pigs r; tS r; o) 
During the following a months the patient began to have 
considerable difficulty with the rubber esophagus This 
consisted mamfy of sudden teakage of food around the tube 
at the upper fistula with its attendant sodieg and discim 
fort to the patient After considerable study the cause for 
It was finally delerrruned It was noted that the pawnt 

wbileeatiog swallowed a considerable amount of air Dur 

mg the course of the meal the column of swallowed air was 
seen to nse higher and higher in the rubber esophagus uatij 
a considerable reservoir was formed m the esophageal 
slump above the fistula There soon followed a strong con 
traction of the remaining esophagus with ejection of air 
and Stud food Irom tie fistcla Vxwui* ms ruous devices 
were made hy Dr S Margolin to overcome this but leak 
age xtili occurred , . 

Finally it was decided to construct a skin hned esopna 
gus continuous ivilh the esophagus above and tenmnating 
a few inches above the gastrostomy openmff m tie hope 
that It would act as a reservoir for the food eje<^ 
ward by the esophagus above Accordingly the 
was rcMim led to Mount Sinii Hospital and eperatro 
upon on June 24 1037 The operative note reads as lot 
lows two parallel locisioos were made extending from tne 
level of the Upper esophaeus stump downward M about tne 
level of the ensiform carulage thus creating a flap 3 rotM’ 
wide and sH inches long The skin and subcutaoeoM 
sues on the lateral margins 0/ theflapwereunderwnedw 
M duuact of j inch on each side leaving the middle por 
two attached to the underlying tissues in order to ensure 
a good blood supply The flap was turnedforward w as 
to have the skin surface face internally The skin edges 



CYSTECTOMY AND TRANSPLANTATION OF THE URETERS 
INTO THE BOWEL FOR CARCINOMA OF THE BLADDER 

CHARLES C. HIGGINS, M.D , F A C S , Cleveland, Ohio 


I N RECENT years, transplantation of the 
ureters into the pehnc portion of the colon 
and cystectomy have become accepted as 
standard surgical procedures in the treat- 
ment of certain pathological lesions 
Prior to the advent of intravenous urography, 
it was impossible to study the physiolog>' and 
djmamics of the upper urinary tracts following 
transplantation, but a method is now available 
by which Hsual interpretation of results may be 
secured 3'ears after operation. In rdew of these 
investigations, the excellent dinical results, and 
low morbiditj' and mortahtj’’, the applicability of 
this method of treatment of exstrophy of the 
bladder is not a subject of controversy. The same 
procedure is also accepted for conditions such as 
vesicovapnal fistula in which a plastic operation 
does not suffice to render a cure, certain groups of 
patients with chronic interstitial C3'stitis, tuber- 
culous cystitis with marked diminution in the 
bladder capacity and intolerable pain in which a 
nephrectomy has been performed predousR for 
renal tuberculosis while the other lddne3’’ and 
ureter remain normal, and carcinoma of the blad- 
der m a selected group of patients 

The reluctance of surgeons to accept the opera- 
tion of total C3’Stectomy has been due not to the 
technical difficulty of remoHng the bladder, but 
rather to a divergence of opinion as to the most 
satisfactor3' method of disposing of the ureters. 
For this, 4 methods are available: (1) nephros- 
tomy, (2) p3-elostom3% (3) ureterostomy, (4) 
transplantation of the ureters into the recto- 
sigmoid 

"WTiile the first 3 procedures ma3' satisfy the 
immediate requirements, the3' possess distinct 
disadvantages Earty and serious renal infection 
ensues and this is followed bN' impairment of 
renal fimction The patient must also endure the 
inconvenience of wearing a receptacle to collect 
the urine, the unavoidable odor of which renders 
it difficult to maintain social and business activ- 
ities But, b3' the implantation of the ureters into 
the bowel, experience has conclusively demon- 
strated that the rectum sen’es adequately as a 
From the Cle% eland Clinic, 

Presented in the Cancer Sinraposium, before the Clinical Con- 
gress of the American College o! Surgeons, Chicago, October 
=5-29, 1937- 


reservoir for the urine without distressmg the 
patient with frequent excursions to the toilet. In 
addition, intravenous urograms have reveffied 
normal upper urinaiy tracts years after operation 
in many instances Conversely, it is true that 
\'ears following transplantation of the ureters into 
the rectosigmoid, intravenous urographic studies 
may reveal dilatation of the ureters and hydro- 
nephrosis due to ureteral obstruction. 
refinements in operati%’'e technique, however, this 
complication is graduall3’' occurring less fre- 
quently 

In advocating C3'stectomy and transplantation 
of the ureters for carcinoma of the bladder, several 
important factors must be taken into consideration. 

Accurate diagnosis early in course of disease 
The cardinal S3Tnptom of a bladder tumor is 
hematuria As a general rule, this alarms^ fte 
patient suffidentl3' that he consults a physidan 
for advice. 

The report of the Registr3' of Cardnoma of the 
Bladder of the American Urological Assodation (4) 
offers valuable information regarding the period 
of time elapsing from the onset of S3Tnptoms 
until an accurate diagnosis is established. In the 
series of 694 cases in which the character and 
duration of the initial S3Tnptoms were known, it 
was found that in 10 8 per cent of the cases the 
diagnosis was established within i month after 
onset of the initial S3Tnptoms, in 32 13 per cent 
within 5^ months, and in 51.7 per cent before a 
3'ear had elapsed, whole in 48 3 per cent a diag- 
nosis was estabbshed more than i year after the 
appearance of the initial S3'mptoms. The initial 
S3'mptom in 63.5 per cent of the cases was 
hematuria; therefore, an early diagnosis of this 
condition can frequentl3'’ be established and b3' 
routine employment of the cx'stoscopic examina- 
tion the percentage of accurate diagnoses will 
increase considerably. 

Various other symptoms, such as the passage 
of dots, frequenc3’, and d3'suria, ma3' similarh- 
induce the patient to seek reh'ef. It is ex-ident 
then that cardnoma of the bladder produces 
S3-mptoms suffidently alarming that medical ad- 
vice is sought relatively earffi. This is in con- 
trast to malignant processes in some other parts 
of the body where more vague, bizarre complaints 
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culty was noted Pulsevanedbetween ii6andi38 Heart 
was not displaced. Patient was encouraged to swallow 
water thus helping to flush the esophageal stump 
Third day Temperature was too 4 degrees Fabienheit 
pulse 100 respiration 20 General condition of pabent 
nas excellent Tivo ounces of serosanguineous fluid dnined 
through the intercostal tube Feedings by gastrostomy 
tube u ere instituted today 

Fourth day Condition good Temperature tor degrees 
Fahrenheit. Respiration was 20 pulse 102 
Sixth day Temperature was too 4 degrees Fahrenheit 
His general condition was excellent Two ounces of slightly 
blood tinged serous fluid drained through the intercoslU 
tube The cervical incision was dressed and sutures 
were removed The wound healed by primary union 
Seventh day General condition was excellent Inter 
costal drainage lube was removed The thoracic incision 
was inspected and found dean Skin sutures were re 
moved Patient receiving regular gastrostomy feedings 
day Temperature was too degrees Fahrenheit 
pulse, Qo respiration 20 Patientwasallowedoutof bed 
X ray examination of chest showed complete expansion of 
the left lung with slight haxiness m the lower portion which 
was interpreted as representing a small amount of fluid 
The Stump of the esophagus was healing mcely 
At present writing 3^ weeks after operation patMnt 
IS in excellent eonJition Thoracic wound has healed 
Rubber esophagus la in place and pabent is taking all food 
by mouth It is expected pabent will be discharged from 
hospital shortly 
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less than 2 centimeters in diameter were con- 
trolled for s years, hut if the tumors were larger 
than 5 centimeters, only 15 8 per cent of the 
patients were alive at the end of 5 years. 

In conclusion as to the general end-r^ults in 
carcmoma of the bladder at the present time, the 
registrj’' stated of 658 patients operated upon 
before January i, 1931, isr suivuved for 5 years 
Of this entire group, 104 or 15 g per cent u'cre 
reported to he without eoidenccof cancer. Therefore, 
can we prognosticate that only 15 9 per cent of 
patients wiSi carcinoma of the bladder will sur- 
\uve for 5 years without evidence of cancer unless 
cj'stectomy and transplantation of the ureters 
are employed? In answering this question, the 
causative factors responsible for death of patients 
with carcinoma of the bladder obidously must be 
considered 

The incidence of metastasis is a disputed ques- 
tion Of 902 cases carefuUj’ studied b}' the car- 
cinoma registry, metastases were present in 72 
instances However, no accurate report could be 
given as to the number of examinations made in 
which no metastases were found. Metastases 
occurred in the foOowing locations, arranged in 
order of their frequency: bones, lungs, regional 
nodes, liver, retroperitoneal nodes At the Mayo 
Clinic, metastases were found at autopsy in 30 
per cent of the cases and lusceral involvement 
was present in one-half of these. Caulk states 
that metastases were present in 25 per cent of his 
cases Smith, at the Alassachusetts General Hos- 
pital, reports a higher incidence — 40 per cent; 
Beer has stated that metastases were present in 
about 10 per cent of his cases, while in our group 
at the Cleveland Clinic, between 10 and 12 per 
cent showed metastatic lesions Therefore, metas- 
tasis from the primaiy growth is not the cause of 
death in the ma3ority of cases 
The site of predilection for carcinoma of the 
bladder is the region near one of the ureteral ori- 
fices As the growth enlarges, ureteral obstruction 
ensues and this is foUow'ed b}’- irreparable damage 
to the upper urinary tract Caulk, in 1935, 
admirably discussed this problem and emphasized 
the fact that death frequently’ does not occur 
from the mahgnant lesion per se, but rather from 
urosepsis As the obstruction induced by the 
mvolvement of the ureteral orifice continues, dila- 
tation of the ureter, stasis, and hydronephrosis 
occur The infection which invariably follows is 
attended by pyelonephritis, pyonephrosis, and 
eventually impairment of renal function occurs 
with complete destruction of the kidney’. 

The location of the tumor influences the results 
that can be anticipated, aside from the grade of 


the tumor. A small grade I tumor invohing the 
ureteral orifice may already’ have destroyed the 
kidney when a patient is first seen, while a grade 
H or ni tumor which is located higher on the 
lateral wall may be radically e.xcised before it 
involves the ureteral orifice with secondary’ in- 
volvement of the upper urinary’ tract. Inter- 
pretation of the cy’stoscopic picture may be 
misleading and involvement of the ureter, though 
present, may’ not be suspected. MTien involve- 
ment of the ureter is present, however, the cy’sto- 
gram may show more extensive infiltration of the 
bladder wall and ureteral regurgitation may’ be 
evident. We believe that a cv’Stogram should be 
made in all cases of carcinoma of the bladder. 

Postmortem study’ on several occasions has 
revealed urosepsis to be the cause of death while 
the carcinoma was stiU limited to the confines of 
the bladder. In reviewing 300 cases, Caulk stated 
that emdence of renal infection was present in 2r 
per cent while Barringer found infection in 16 
per cent of his cases. In our series, evidence of 
renal infection was found in 19 per cent. Perhaps 
the most striking statistics on the cause of death 
are those of Caulk who found records of death in 
90 of his 300 cases, and of these, 25 came to post- 
mortem. He found ex-idence of renal disease in 
34, or 38 per cent. Of the 25 cases which came to 
autopsy, 15, or 60 per cent, died a renal death 

It is likem'se well to recall that repeated fulgur- 
ations of tumors near the ureteral orifice may' lead 
to stenosis of the ureteral orifice with resultant 
involvement of the upper urinary tract. It is 
therefore estimated that in over 50 per cent of all 
cases, renal failure and urosepsis secondary’ to 
involvement of the ureters are contributory fac- 
tors causing death. 

CYSTECTOirS' AKD TIUtXSPIAX'T.tTION OF 
ITRETEES 

Age of the patient. In considering cystectomy’ 
and transplantation of the ureters as a treatment 
for carcinoma of the bladder, certain problems 
arise which are in contrast to those present when 
the operation is designed for the relief of exstrophy' 
in clnldren. WTiile the age of the patient is of 
considerable importance, the presence of co- 
existing pathological processes is more er-ident, 
such as hypertension, my’ocardial degeneration, 
general disability’, or renal insufiiciency. Indir-id- 
ualization is necessary’ to determine whether cys- 
tectomy’ can safely be advocated or whether less 
radical procedures should be instituted In our 
series of 34 cases of carcinoma of the bladder in 
which_ transplantation of the ureters into the 
sigmoid and cystectomy have been performed. 



550 SURGERY, GYNECOIX)G\ AND OBSTETRICS 


are produced, these bemg of insufEaejit sesmt^ 
to cause the patient to seek medical consultation 
until the le-ion ts well ad\'anced 
Results secured by trcalment other than eystectomy 
and factors tn/hiencing the etid results A resiew of 
the methods emplo}ed in the treatment <rf car 
asioiaa of the Wadder revfals that ao staodaM 
method has been adopted and fur Aer that \anous 
factors influence the procedure instituted 
The sire of the tumor and its character — 
whether infiltrating or papillary— definitely m 
fluen'-e the end result and are of prognostic ag 
tiificance The grade of the tumor, according to 
Broders’ classification, the position of the tumor 
in the bladder, and whether «]ngle or multiple 
tumors are present are all of definite dinical sig 
mficance and are of importance in evaluating the 
suitability of cjstctlomy as the procedure of 
choice 

The 8^4 tumors of the bladder reported b> the 
Carcinoma Registrj were found m (he following 
locations trigone, it a per cent, lateral walls 
35 3 per cent, posterior nail, ro t per cent, Wad 
derneck 9 per cent, vault 7 5 per cent, and the 
anterior nail 5 7 per cent More im^riant how 
ever nas the observation that of the 854 cases 
one area of the bladder only v as involved m 473, 
namely tngone, a; 37 p^r cent bladder nect 
S 89 per cent, lateral walla, 41 S9 per cent pos 
tenor wall to ga per cent, anterior wall 6 ta 
per cent and the vault, 7 5S per cent 
These statistics are of great importance in deter 
mining the treatment to he erBplo>ed Tumors on 
the low lateral walls usually involve the ureteral 
onfice on the same side In our senes we found 
that if tumors of the tngone and bladder neck 
were included, complete excision ol the growth 
without mjur> to the ureters or damage to the 
vesical sphincter, the later rcsulung in incon 
tinence, was technicallv impossible in 7*5 per 
cent of the cases Obvnously when the tumor 
occupies a position low on tfy* lateral wa/l, wide 
excision of the b!add<'r with reimpiantatjon of the 
ureter into another portion of the bladder is pos 
siUe TTius, in only 37 s per cent of our senes — 
and this figure agrees closely with that of Jbe 
Carcinoma Registry {33 4 per cenO'-was com 
plete excision possible without cither reimidant 
ing a ureter into another part of the bladder or 
injuring the bladder neck While carcinoma 
involving vault of the bladder is readih acccs 
sible to resection, it is extremely malignant and 
metastasis occurs to the liver b> way of the 
lymphatics of the obliterated hy-pogastnes 
Considerable stress has been placed upon accu 
rate grading of the tumor according to Broders 


dassification WTiat is the madence of bladder 
tumors of low grade malignancy in which the 
pro^osis should be more favorable? 

Of a senes of 902 cases studied by the Cara 
ooma Registry, 436 were papillary caraaoma 
while 446 were infiltrating caranoma, and to 
were not definitely classified let us now note 
the end results secured lor tumors of varying 
degreesof malignancy according to Broders das 
sification, the analyses being made from a senes 
of 658 epitbebal tumors repotted by the Cara 
oomaReg’stry Of 133 tumors da sined as grade 
I, dt or 45 9 per cent of the patients were alive 
5 years, of 194 patients with grade XI tumors 50 
257 per cent were alive at the end of 60 
months, of 244 with tumors grade III, 34 or 
tj 9 per cent survived 3 years and in 70 wih 
tumors grade IV, 43 per cent were alive 5 years 
TTus report, however, contains only data on 
patients who survived 5 vears and does not 
exefude patients with recurrences who may not 
survive 6 or more years ’The report indicates 
that the cancer may be under control 
The quesJJon antes as to what results may 
obtained in the treatment of carcinoma of (he 
bladder and why there » such discrepancy w}i»a 
end results of treatment of caranoma of the Wad 
dec are compared with those for caranoma m 
other accessible parts of the body 
In dealing with tumors of the bladder of the 
lowest grade 0/ malignancy according to Brodert 
classification 0 e grade I) thouldwebesatisfed 
that only 4 5 9 per cent ol the pauenl- survive fo 
5 years and for the 2 lowest grades of malignancy 
(le grades I and XI), can we expect only jj5 
per cent of the patients to Ine for s years? It is 
true that these statistics were compiled {tom the 
reports of many surgeonsaud that more favor^le 
results have been presented by some authors but 
they do represent an average of the results beirg 
secured at the present lime 
ft IS also true that these results are for both in 
fillratingand papillary tumors, however of 1 51 pa 
tientssurvinngjyears thetumonn logcaseswas 
of thepapilkiiy tyyie 34WEreinfiltrali\e andSwert 
not cSassifed In the group of yi" patients wro 
were operated upon for papillary tomora 34 9 
per rent «urvtved for 5 years Is Uus the best 
result that can be secured m this tyw d to^or 
wbeh is not infiltrating in character' It ** 
wise interesting that only 13 9 per cent 01 lh< 
I»t}e»ts with tie mfiltraling type of caro^oma 
of the bladder were stated to be cured 
The sire of the tumor in the bladder is of prog 
nostic significants The report of the carcinoma 
tegistTy stated that 303 per cent of the tutnort 
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sucE that their implantation into the bowel is 
technically possible. 

4 As Quinby has mentioned, demonstration 
of an actively growing carcinoma should be made 
by microscopic e.vamination (biopsj’). 

During the last 2 years, cystectomy has also 
been performed in a selected group where radical 
segmental excision of the bladder was not possible 
and where w'e believed that insufficient radium 
could be implanted in the tumor to completely 
destroy it. Similarly, when a q-stogram revealed 
evidence of much more extensive involvement of 
the bladder wall than was suspected by the cysto- 
scopic picture, the radical operation was recom- 
mended 

Prc-operahne care. In discussing caidnoma of 
the colon Dr Fred Rankin states, “No operative 
step in the treatment of malignancy is of more 
importance than the initial preparation, particu- 
larly in the face of obstruction The chronic 
obstruction does not necessitate an emergency 
procedure and operative measures are greatl}' 
facilitated and end-results influenced by giving 
some time to pre-operative measures ” 

In transplanting the ureter into the rectosig- 
moid, preparation of the bowel is likewise essen- 
tial Our pre-operative routine is similar to that 
used by Dr T E Jones in preparing patients for 
operations on the colon 

1. A liquid, non-residue diet is supplemented 
by cand\-, glucose, and gelatin 

2. One Siousand cubic centimeters of a 10 per 
cent solution of glucose are administered intra- 
venousl}’- each day The glucose is given with 
saline solution if the kidney function is not 
impaired but, if the function is decreased, dis- 
tilled water is substituted for the saline solution 

3. Magnesium sulphate is administered oraUy 
each da}’- One ounce of magnesium sulphate is 
dissolved in 8 ounces of water, i ounce of this 
mixture bemg taken every half hour starting at 
7 am. None, however, is used on the day prior 
to the operation. 

4 The bowel is cleansed with an enema dail}% 

5. Proidded there are no other complications, 
the number of days of preparation before opera- 
tion depends upon the renal function and the 
cleanliness of the bowel. MTien all enemas return 
clear, the bowel is considered clean The day 
before operation, an enema is given both in the 
mormng and at night. 

6. Three doses of paregoric, each of 2 drams, 
are prescribed at intenmls of 2 hours, usually 
from 4 to 8 o’clock the night before operation. 

7. Blood transfusions are used when indicated 
by condition of patient and blood picture. 


8. Complete study of upper urinary tract is 
made by tests of function and intravenous 
urography. 

9. tjrinarj’- antiseptics intravenousN or orally 
are administered as indicated. 

10. Miscellaneous supportive measures are 
employed as necessarjc 

Since this pre-operative routine has been em- 
ployed, convalescence has been more smooth and 
complications havm definitely been reduced ^ Cer- 
tainly the adequate pre-operative preparation of 
the colon minimizes the possibility' oi peritonitis 
and of acute ascending infections of the ki^ej’ 
following the operation. Many’ of these patients 
are debilitated, and increased resistance to infec- 
tion, restoration of the water balance to normal, 
and improvement of the renal function are essen- 
tial measures which result in elimination or reduc- 
tion of postoperative complications 
Operation. The operation to be recommended 
in a given case is influenced by' the general condi- 
tion of the patient, renal function, caliber of the 
ureters, and the presence or absence of renal 
infection. One of two surgical procedures is 
usually employed — either the Co 5 ey I operation 
or that advocated by us in 1933 (5). 

WTien the Coffey I technique is employed, uni- 
lateral transplantation of the ureters is advisable. 
This is attended by a lower mortality than is the 
case when both ureters are simultaneously trans- 
planted by this method. At the time the right 
ureter, which is the first to be transplanted into 
the rectosigmoid, is done, it is advisable to 
e.xplore the abdomen for metastasis, glandular 
involvement, or extravesical extension. Ten to 
12 days later, the left ureter may’ be transplanted 
into the rectosigmoid if there are no contra- 
indications. After the transplanted ureters are 
functioning well, as indicated by’ intra-v’enous 
urographic studies, cj’stectomy is performed. The 
postoperative reaction following transplantation 
of the first ureter is usually’ more pronounced than 
that following transplantation of the second ure- 
ter, an elevation of temperature and increase in 
the pulse rate usually occurring for a few days 
and then gradually' returning to normal. 

The Coffey I procedure is preferable in cases of 
impaired renal function or m instances when 
x'arying degrees of dilatation of the ureters are 
present. 

In another group of cases, however, when the 
ureters are of normal caliber or are only’ slightly 
dilatated, when the renal function is only shghtly 
impaired, and when the physical conation of the 
patient is satisfactory’, we believe that both ure- 
ters may be transplanted simultaneously by the 
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I patient was 77 years of age 9 were more than 
60 years of age, 8 were between 50 and 60 and 
the 16 remaining were less than 50 years of age 
The maximum age linut at which the operation 
IS advisable is influenced by the general condition 
of the patient, the findings at cystoscopic exanu 
nation, the status of the tjJneys and ureters, and 
the presence or absence of co-existing pathology 
Treatment A discussion of the \anous types of 
treatment of carcinoma of the bladder is beyond 
the scope of this paper Only facts of significance 
regarding carcinoma of the bladder ace 
and our opinion regarding cystectomy at the 
present time is presented 
In the treatment of carcinoma in general there 
has occurred an ettension of the range of opera 
bility with an accompanying decrease in the mor 
bidity and mortality This is evidenced by the 
results secured by laryngectomy for intrinsic car 
cinoma of the larynx, by radical operations for 
carcinoma of the stomach and colon, and now 
lobectomy for carcinoma of the lung 
Rankin states that since 1900 radical operations 
for treatment of cancer of the colon have grad 
ually evolved into satisfactory technical proce 
dures and this has been accompanied by a slow 
but gradual decrease m the mortality We believe 
the same thing will happen in cystectomy and 
transplantation of the ureters into the bowel for 
selected cases of caranoma of the bladder At the 
present time cystectomy is looked upon as a 
'court of last resort’ in many instances and is 
instituted only for well advanced carcinoma of 
the bladder or when consenative procedures 
have failed 

Obiiously, if the operation is employed in the 
group of patients who already have pyejonepbn 
tis impaired renal function, and large dilated 
ureters, thus rendering the operation technically 
difficult or impossibl'*, a higher mottahly will 
result than when no compheating factors are 
present Ccrtamly the range of operability is by 
no means 100 per cent, even if the bladder can 
be removed in Mo As the continuity of the 
sigmoid or rectosigmoid cannot be restored in all 
cases following the radical removal of a car 
cinoniatous lesion in like manner the condium 
of the upper urinary tract may not justify im 
plantation of the ureters into the colon or even 
cystectomy m all cases and palliative treatment 
must be advi'ed m certain insunces That cjs 
tectomy and transplantation ol the ureters into 
the rectosigmoid can be accomplished with a low 
mortality in adults is evidenced by the results 
secured in a selected group of patients with inter 
stilial cystitis and ve icovaginal fistula Here 


again the low mortality and morbidity are due to 
good renal function, absence of or mmunal 
amounts of renal infection, and normal caliber of 
the ureters 

Thus in patients with carcinoma of the bladder 
in whom infection of the kidneys is either not 
pronounced or enPrely absent, when renal func 
tion IS not impaired, and when the ureters are 
normal or only slightly dilated, we can expect 
satisfactory end results and a material reduction 
in the mortality If cystectomy were employed 
would not more than 15 0 per cent of patients, as 
reported by the carcjnonu registry in which other 
types of treatment were used, free from cancer 
at the end of 5 years? 

We now recommend cystectomy and trans 
plantation of the ureters into the rectosigmoid in 
the following groups of cases 
I When the carcinoma is located at the base 
of the bladder and the ureteraJ onfices are 
cncroadbed upon or the vesical sphincter w so 
involved that adequate local treatment would 
exert a deslnicuve action on the ureteral onlict 
or would cause incontinence 
3 \Vlien more extensive single or mullip’e 
infiltrating tumors are present 
g Wh'-n multiple, recurring tumors develop 
rapidly and cannot be controlled by fulgurstion 
so that they eventually fill the bladder 
In addition to these 3 groups of cases certain 
other factors must be taken into consideration 
before the radical operation is recommended 
I Renal function must be satisfactory. 
erably in both kidneys, but at least normal in one 
kidney In 3 instances we have transplanted the 
ureter from the normal kidney into the bowel, 
finally performing the cystectomy after removing 
the opposite kidnev because of infection and 
complete loss of function as the result of a biadoer 
tumor obstructing the ureter 
3 The presence of metastases or evidesce ot 
local extension of the malignant lesion must be 
taken into consideration If, at the time ol trans 
plantation of the ureters, clinical evidence of 
extension of the carcinoma beyond the contmes of 
the bladder is noted we believe that the mdicat 
operation la inadvisable Palpation of the re 
gional lymph nodes and tho'e at the bifurcsbon 
of the aorta is a routine procedure As these 
glands are not removed in their entirety u ui 
volved, local recurrence would obviously w^je 
Roentgen ray study to exclude the possibility 
of metastasis to the chest is advisable m ail suefi 

X Intravenous urograms should be made to 
dc^nstrate that the cabbers of the ureters are 
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ureter protruding into the lumen of the bowel 
may become markedly edematous and the site of 
an acute inflammatory' reaction for a few day's 
This is conducive to obstruction of the passage of 
urine into the bowel As a general rule, however, 
intravenous urographic study reveals that stasis 
disappears m a few days. If temporary obstruc- 
tion occurs when the ureter from a single kidney 
has been transplanted, a temporary pyelostomy 
or nephrostomy may be employ'ed We have not, 
however, found it necessary to employ' this pro- 
cedure 

Immediate use of urinary antiseptics as a pre- 
ventive measure is also made. We have em- 
ploy'ed sahhejdn which is administered intra- 
venously or more recently we have used mandelic 
acid by mouth 

Later complications may' be: (r) dilatation of 
ureters and hydronephrosis; (2) renal infection; 
(3) impairment of renal function; (4) recurrence 
of malignancy'. 

In some instances urographic studies reveal the 
presence of hydro-ureters and hydronephrosis 
y'ears after implantation of the ureters into the 
bowel In other cases, similar studies reveal the 
ureters and kidneys to be in fairly normal condi- 
tion years after operation Again the causative 
factors responsible for the dilatation of the ureters 
are not clearly understood. It does appear, how- 
ever, that with experience and refinements in 
operative technique, the incidence of this comph- 
cation is progressively diminishing Even though 
this complication may occur, years of comfort 
are added to the lives of the patients and they 
may be restored to society' for a long period of 
time before succumbing to other diseases remote 
from the one for which operation was performed 

Some patients may be free from urinary sepsis 
for y'ears, in fact, we have patients in whom evi- 
dence of renal infection is absent 10 to 15 years 
following transplantation of the ureters The late 
infection usually occurs in patients in whom 
stasis, dilatation of the ureters, and hy'dro- 
nephrosis are demonstrated by intravenous urog- 
raphy' These patients may have periodic attacks 
of renal infection which subside rapidly upon 
the administration of urinary antiseptics It is 
undoubtedly true that some degree of ureteral 
obstruction, with resulting stasis, is the respon- 
sible etiological factor in this group. 

The presence of late ureteral obstruction fre- 
quently antedates impairment of renal function. 
Mflien a superimposed renal infection occurs, 
renal function may be damaged rapidly' If pye- 
lonephritis does not occur, however, the func- 
tion may not be impaired to any pronounced 


degree for years. We have patients who have had 
periodic attacks of pyelitis years following^ trans- 
plantation of the ureters into the rectosigmoid 
but the intravenous urogram revealed only' slight 
impairment of renal function 

It is hkewise true that impaired renal function 
may' not be demonstrated in many cases several 
years after the implantation has been performed 
and the dynamics and physiology of the upper 
urinary tract remain fairly normal. 

Recurrence The incidence of a local recurrence 
of carcinoma following cystectomy' at the present 
time is difficult to determine Before statistics 
are reliable, a sufficient number of cases must be 
followed for a period of years In this series of 34 
cases, insufficient time has elapsed since opera- 
tion to present statistics which may' reveal the 
true picture. If, however, no emdence of distant 
metastases is noted at the time of operation, if 
glandular involvement is absent, and extravesical 
extension caimot be demonstrated, recurrence 
should occur in but a small percentage of cases. 

CONCLUSIONS 

I. Cy'Stectomy and transplantation of the 
ureters has been performed in 34 of our patients 
with carcinoma of the bladder. 

2 A reduction in the mortality has been 
observed by performing the operation before 
dilatation of the ureters, renal infection, and 
impairment of renal function have occurred. 

3. Less radical operative procedures should be 
employed in advanced cases of carcinoma of the 
bladder associated with large dilated ureters, 
pyelonephritis, and impaired renal function. Such 
vesical carcinomas lie beyond the range of opera- 
bility' for this ty'pe of surgical procedure. 

4. The question is raised as to the advisability' 
of earher transplantation of the ureters and 
cystectomy' before irreparable damage to the kid- 
neys has developed 

5 In the group of patients surx'iving operation 
— and this percentage is gradually increasing — 
control of the urine is satisfactory' and they' may' 
return to their social and business actix'ities in 
comfort. 

6. Insufficient time has elapsed to warrant 
statements as to the percentage of 5 y'ear cures. 
The i mm ediate results are, however, gratifying 
and we are quite optimistic concerning the results 
that may be secured 
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transfixion suture metfiod As the continuity of 
the ureters is not interrupted until new channels 
are established, there is no interruption of Lidne) 
function throughout the entire operation 

In some instances in nhich considerate fat is 
present m the me-entery it has been found impos- 
sible to employ this technique without too iriuA 
tension upon the line of anastomosis Thus 
individualization is necessary and the operatise 
procedure to be emplosed depends upon the 
familianly of the surgeon with the various opera 
tive techniques and the chmeal fodings prior to 
and during the operation 

The use of ureteral catheters is usually unnec 
essary We have utilued the catheter pnnaple 
in two instances in xchich the ureters from soli 
tarj kidneys were transplanted into the reclo- 
sigtnoid to eliminate the possibility of temporary 
oDStnictJon 

Posloperaltte care An exacting postoperaUse 
regimen is essential, and the following routine has 
given the most satisfactory re«uUs in our hands 

1 The patients are maintained m a supine 
position for at least 8 hours if spinal anesthesia* is 
used then they ate placed in Fowler's position 

a The blood prenure is taken e\ery 15 mm 
utes until It returns to normal 

3 No fluids are admirustered by mouth for 48 
hours and then small amounts of water are taken 
orallv for xa hours During the foUowmg 11 
hours, eJesf fluids are started with i ounce hourly, 
and ^18 amount is gradually increased A fow 
residue diet is then given for a period 0/ 5 to 
7 daj'S 

4 The fluid intake is maintained at 3,000 cubic 
centimeters daily For the first a days, 2,000 
cubic centimeters of 10 per cent solution of 
glucose IS administered miravcnously and 1000 
cubic centimeters of saline solution infusion daily 
After this period, fluids are giren intravenously 
as indicated by a study of the blood chemistry 
and the amount of fluid taken by mouth 

5 Narcotics ate given as necessary 

6 A rectal tube is inserted at the time of 
operation This may be changed but is replaced 
and left in the rectumfor apenodofSlo lodajs 
The rectal tube is irrigated gently at intervals of 
2 to 3 hours to insure patency WTien the tranv 
fixion suture technique is emplojed, gentle trac 
poa IS made on the rectal tube at the end of 24 
36, and 48 hours until the tube containing the 
silk sutures is expelled A plain rectal tube n 
then remserted for a penod of 5 to 7 days 

j Studies of the Blood chemistry (urea and 
creatinine) are made daily until the levels return 
to normal 


8 Ten cubic centimeters of saliheim are com 
bi&ed with the intravenous glucose as a unnaiy 
antiscpuc for the first 3 or 4 daj-s following 
operation 

q General supportive measures are presaibed 
as indicated 

Atuslkesia Spinal anesthesia has been tie 
anesthetic of choice in our patients The com 
pJete relaxation induced bj this 1)^6 of aaesthwa 
facilitates the case with which exploraUon of tie 
abdomen for metastases ma> be accomplished 
without excessiv e manipulation of the intestines 
Smutatly, exposure ma> be adequately «ecuKd 
without undue or excesuve packing oS of the 
operative field xnth numerous tapes 

Itlore important is carrjing lie operation down 
to the colon so the danger of ten ion on the ureter 
or kinking of the ureter does not occur, a condi 
tion whiA IS alwa>'S a possibihtj if the anas- 
tomosis IS performed with the rectosigmoid de 
(ivered well up into the ina>ion 

Obvnously if contra indications to the u^e of 
spinal anesthesia exist it is not u<ed and gas- 
ether anesthesia is emploved 

Complications The immediate complications 
are (1) penteniUs, (a) acute renal infection 
(p>eIoDepbntis), (3) temporary ureteral obsttoe 
Uon 

Careful pre-operative preparation of the bowel 
and uiituation of the Coaey submucous tech 
nique for transplantation of the ureter into the 
rectosigmoid have reduced the madeoce of pen 
tombs to a minimum Bv adequate preparation 
of the colon the danger of lealage of the con 
tents of the bowel into the abdominal eavnty at 
the time of operation is eliminated as one source 
of pentonius Second, the submucous pnoaple 
of implantation prevents leakage following tie 
operation 

Acute infections of the unnary tract constitute 
the major complications following tran«p'anta 
non of the ureten into the bow« The exact 
medi^nism instrumental m the production of the 
acute pjelonephntis is 3 debatable question 
Certaudy, however, we have noted a deaei'etn 
the inadence of this complication since an a^ 
quatepre operative regimen has beenestabh hod 
Likew^, prevention of stasis in the upper urinao 
tract by not approximating too tightly the laj'ers 
of the bowel over the ureter is an important 
technicd consideration 
Temporarj obstruction of the ureter mayoccuc 
This may be doc cither to edema at the site of the 
incision in the bowel wal] in which the ureter is 
HKOTpoiatcd or as demonstrated expenment^J 
by Vermooten and ourselves, the portion of the 
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ureter protruding into the lumen of the bowel 
may become markedly edematous and the site of 
an acute inflammatorj' reaction for a few daj-s 
This is conducive to obstruction of the passage of 
urine into the bowel. As a general rule, however, 
intravenous urographic study reveals that stasis 
disappears in a few days. If temporary’ obstruc- 
tion occurs when the ureter from a single kidney 
has been transplanted, a temporarj' P3'elostomy 
or nephrostomy may be emplo3ud. We have not, 
however found it necessar3' to employ this pro- 
cedure 

Immediate use of urinary antiseptics as a pre- 
ventive measure is also made. We have em- 
plo3'ed sahhexin which is administered intra- 
venousl3’’ or more recently we have used mandelic 
acid b3' mouth. 

Later complications may be: (i) dilatation of 
ureters and hydronephrosis; (2) renal infection; 
(3) impairment of renal function, (4) recurrence 
of malignanc3'. 

In some instances urographic studies reveal the 
presence of h3'’dro-ureters and hydronephrosis 
3'ears after implantation of the ureters into the 
bowel In other cases, similar studies reveal the 
ureters and kidne3's to be in fairl3' normal condi- 
tion years after operation. Again the causative 
factors responsible for the dilatation of the ureters 
are not clearly understood It does appear, how- 
ever, that with experience and refinements in 
operative technique, the incidence of this compli- 
cation is progressively diminishing. Even though 
this complication ma3' occur, 3'ears of comfort 
are added to the lives of the patients and the3' 
ma3’' be restored to society for a long period of 
time before succumbing to other diseases remote 
from the one for which operation was performed 
Some patients ma3' be free from urinary sepsis 
for 3'ears, in fact, we have patients in whom e\i- 
dence of renal infection is absent ro to 15 3'ears 
foUonmg transplantation of the ureters The late 
infection usuall3' occurs in patients in whom 
stasis, dilatation of the ureters, and h3'dro- 
nephrosis are demonstrated by intravenous urog- 
raphy These patients ma3' have periodic attacks 
of renal infection which subside rapidl3' upon 
the administration of urinar}' antiseptics It is 
undoubtedly true that some degree of ureteral 
obstruction, with resulting stasis, is the respon- 
sible etiological factor in this group 
The presence of late ureteral obstruction fre- 
quently antedates impairment of renal function 
MTien a superimposed renal infection occurs, 
renal function ma}' be damaged rapidly. If pye- 
lonephritis does not occur, however, the func- 
tion ma3' not be impaired to any pronounced 


degree for 3'ears. We have patients who have had 
periodic attacks of p3'elitis 3'ears following^ trans- 
plantation of the ureters into the rectosiginoid 
but the intravenous urogram revealed onl3' slight 
impairment of renal function 

It is likewise true that impaired renal function 
ma}' not be demonstrated in manx' cases several 
3'ears after the implantation has been performed 
and the d3'namics and ph3'siolog3' of the upper 
urinary tract remain fairly normd 
Reairrence. The incidence of a local recurrence 
of carcinoma following c3'stectom3' at the present 
time is diflficult to determine. Before statistics 
are reliable, a sufficient number of cases must be 
followed for a period of 3'ears In this series of 34 
cases, insufficient time has elapsed since opera- 
tion to present statistics which ma3'’ reveal the 
true picture If, however, no exddence of distant 
metastases is noted at the time of operation, if 
glandular involvement is absent, and extravesical 
extension cannot be demonstrated, recurrence 
should occur in but a small percentage of cases 

CONCLUSIONS 

I. C3'stectom3' and transplantation of the 
ureters has been performed in 34 of our patients 
with carcinoma of the bladder. 

2 A reduction in the mortalit3' has been 
obsen-ed by performing the operation before 
dilatation of the ureters, renal infection, and 
impairment of renal function have occurred. 

3. Less radical operative procedures should be 
employed in advanced cases of carcinoma of the 
bladder associated with large dilated ureters, 
P3'elonephritis, and impaired renal function Such 
vesical carcinomas he be3’ond the range of opera- 
bdity for this t3’pe of surgical procedure. 

4 The question is raised as to the advisabilit3' 
of earher transplantation of the ureters and 
C3'stectom3' before irreparable damage to the kid- 
ne3's has developed 

5. In the group of patients surv'i^dng operation 
— and this percentage is graduall3' increasing — 
control of the urine is satisfactor}' and the3' ma3'- 
return to their social and business acti%’ities in 
comfort 

6 Insuffident time has elapsed to warrant 
statements as to the percentage of 5 3’ear cures. 
The immediate results are, however, gratif3’ing 
and we are quite optimistic concerning the results 
that ma3' be secured 
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CARCINOMA OF THE THYROID 

HAROLD L FOSS A( D F A CS, Danville Penns>ivama 


T he incidence of malignant disease of 
the thVTOid gland among gotim of all 
t^ppes a\eraged from the reports of ii 
authors, is 3 37 per cent (5, 9, 18 30 
84. as. 87,83 31 33) 

According to Jcdl, about 90 per cent of thyroid 
malignancies are epithelial in ongin, and Btodets 
agrees tnlh Ewing that practicaUj ali primary 
malignant neoplasms of the tbNrotd are car 
cmomas The«e malignant epithelial tumors are 
usually subdivided into 3 mam groups papilbrv 
adenocarcinoma adenocaranoma m adenomas, 
and the so called d/ffu<e adenocaranoma 
Papillim caranomas constitute a well defined 
group and ut the early stages ar^ soft and fnable 
but may later become c> stic and calcified Their 
growth IS slow sometimes with multiple locahred 
foci Tbejr malignancy vanes but it is usualiv of 
low grade (I or II) Their histological picture is 
jn a degree, similar to that of papillary tumors of 
the ovary Blood > essel mt'asion is not common 
Extension IS nearly always local but early, and is 
by way of the lymphatics Recurrence is common 
and 15 apt to take place within a year if at all 
These are the most radiosensitive of aB thyroid 
cancers The inadence is, roughly 30 per cent 
idtuocoranoma in cdenomas The e tumors 
are large and solid well encapsulated and with 
a lobulated tetture They have a reddish color 
due to high vascuUnty and arc frequently soft 
They u«ually anse in a pre ensting goiter a 
goiter usualiv produced bv a fetal adenoma This 
ts^pe metastasizes fate, and, through the blood 
vessels to distant organs It represents about 
45 pet cent of thyroid carcmomas 

Frets tteG<iaoz«Steni 6 naliro-pi«L 

Freseoted in the C»2£CT Symposots, Ulors the Omicet Con 
jress nf tb* Aoenoui CoUeje of Svusmqs. Clucego October 


Diffuse adcnocjrcinfrrfjr coii'titute the third 
group of carcinoma of the thvroid and ate tie 
most malignant vanetj Grossly and ruav- 
scopically there is but little distinct diNiuon from 
adenocarcinoma The on'et is acute, with or 
without a preceding goiter Metastasis occurs 
early , and both locally and distantly Their «truc 
(ure vanes from that 0/ adeaocarcirtoaa todJ 
fuse solid masses of carcinoma cells wti bo 
alveolar formation Prognosis is grave 

.SfiiOMoirt (ell e^ifhriiema occasionally occurs iQ 
the thyroid gland Not irdrequenlly it appears u 
an etiensioQ from caranoma of th^ esophagus 
or trachea yet cases have been reported which 
arose from tnetaplastic thyTogIo««I duct epi 
thehum 

5 j«oma of the thyroid should b^ mentionca, 
vet Ewing dentes its existence, statiog that so 
called sarcomas are anaplastic caranomas be- 
longing m the diffuse group 

Other mahgnant tumors that appear m tie 
thyroid gland ate hemangio-endolneliomas and 
teratomas Metastatic tumors to the thjTOidare 
rate but include hypernephromas caranoma of 
the tongue breast stomach esophagus and lung 

It has long been felt that all tumors of the 
thyroid originate m fetal adenomas Hahennel 
(1934) believes that go per cent 0/ thyroid can 
cere anse m fetal adenomas and that these are 
true neoplasms in them«elve> ansing i’ora ne I’ 
of embrvonal cells which may, for years, 
dormant Cnle (7) and l^ahej agree with mber 
mel Haberme/ stated that thyroid mol gr'ancy 
IS more common in endemic goiter di«tncts, anu 
most frequent in long standmg, nodular 
Tito fatter statement is universally rtcognizea 
namely, that a pre-existmg goiter, of from i to 23 
yean duration has been present la almost axi 
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carcinomas of the thjToid The sex incidence is 
predominant!)' female in all reports, although the 
proportion varies. 

Blood vessel invasion has become an important 
criterion in determining mahgnancy. European 
authors, Wylegshanin and Viallefont, as well as 
many American authors, notably Graham, have 
emphasized it. Means (1937) emphasizes War- 
ren’s earlier findings that simple colloid goiters 
never show blood vessel invasion. T. B. Mallorj', 
however, demands that a vessel large enough to 
possess muscularis be penetrated by the malig- 
nant tissue, in order to exclude artefacts. The 
slow growing, less malignant papillary tumors 
and the very malignant anaplastic ones seem to 
have a tendency toward local spread with pro- 
duction of compression symptoms while an en- 
capsulated adenocarcinoma may show distant 
blood borne metastasis regardless of its degree of 
malignancy. 

Metastases from carcinoma of the thyroid 
gland are found, primarily, in the cendcal and 
axillary nodes, lungs and mediastinum, bones, 
liver, brain, ladney, and pleura, in about that 
order. 

Among the bones the skull, long bones, 
spine, and thoracic cage are most frequently in- 
volved. 

The histological appearance of metastasis may 
differ considerably from the original tumor, 
ie., both may appear benign or both malig- 
nant, or either one may be malignant and the 
other benign (Ewing). The so called benign 
metastasizing goiter is now regarded as a form of 
adenocarcinoma. 

Aberrant lateral thyroid tissue as a source of 
carcinoma of the thjToid has been considered by 
Cattell (3), Forty, Greensfelder and Bettman, 
Greteman and Russum, and Moritz and Bayliss 
Lateral aberrant thyroid tissue is frequently un- 
recogmzed or is mistaken for Ijnnph-nodes or 
branchiogenic cysts There seems to be a well 
recognized tendency for this tissue to become 
malignant. The carcinoma, it is claimed, is usu- 
ally papiUar)' and of low grade mahgnancy and 
responds well to treatment. In regard to this 
question, it should be mentioned that some pa- 
thologists, including Broders, question whether 
carcinoma of the th)Toid originating in aberrant 
th)T:oid_ tissue is frequently or ever seen. 

Carcinoma of the thyroid has been reported in 
children by Cattell (4) and by Kennedy. It is 
usually of the papillary adenocarcinomatous t}'pe 
and of low grade malignancy. In Cattell’s senes 
trauma seemed to be frequently associated with a 
development of the thyroid tumor. 


CLINICAi DIAGNOSIS 

It has been stated that, if carcinoma of the 
th3Toid can be recognized clinically, it is usuaUy 
too late to cure the patient. The usual clinical pic- 
ture is one of a distorted, hard, lobulated, rapidly 
growing goiter, associated with hoarseness, re- 
spirator)' stridor, dysphagia, and neuralgic pains 
in the head and neck Sympathetic eye signs may 
occur, and redness of the overhung skin some- 
times occurs with ulceration. Hemoptysis may 
appear as a result of pulmonaty metastases, or 
erosion into the trachea or larynx. Walton states 
that carcinoma usually becomes fixed to_ the 
trachea before adhering to the overl)'ing skin. 

Means stresses the point that the presence of 
either h)'perth)Toidism or h)'poth)Toidism is 
against die diagnosis of cancer. Chronic thy- 
roiditis such as the struma l)'mphomatosa of 
Hashimoto, and chronic non-suppurative th)-roid- 
itis, or metastatic infections, must be ruled out in 
the differential diagnosis of cancer of the thjToid. 
It must be remembered, however, that infection 
is often superimposed on malignancy. Tuber- 
culous and s)’philitic infections of the th)Toid are 
exceedingly rare. 

The diagnostic value of the absence of h)’per- 
th)Toidism has been stressed by some authors 
OAers report the frequent association of h)'per- 
thyroidism with malignancy. Clute and Warren 
state that there is no e\ddence that h}'perthy- 
roidism arises as the result of the actimty of ma- 
lignant tissue, although malignant th)™^ tissue 
may secrete colloid, hleans goes so far as to say 
that h)'perth)'roidism is “insurance against car- 
cinoma of the thyroid.” George Crile, Jr. notes 
the marked disagreement in &e literature over 
this point 

TKEATIIENT 

Successful prophylactic treatment of carcinoma 
of the thyuoid depends upon the enucleation of aU 
th)Toid adenomas as they appear. It is impossible 
to recognize nearly 50 per cent of carcinomas, 
clinically, before operation. WTen the diagnosis 
is made before operation by the usual signs of 
rapid growth, firation, hoarseness, and weight 
loss the situation is usually out of hand. How- 
ever, in 50 to 60 per cent of all cases of carcino m a 
of the thiuoid the diagnosis is promptly made in 
the laboratory, affording the opportunity for 
adequate and appropriate treatmenL The im- 
portance of postoperativ'e microscopic e.xamina- 
tion of all goiters removed, to assure the early 
discovery of malignancy, has been repeatedly 
stressed. 

The accepted treatment of carcinoma of the 
thy'Toid is widespread removal, followed by irradi- 
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ation With radium and x ray (i, 23, jg 30) l^ay 
of the earlier operations were radical, and the 
inortalit> high, but the present trend is to excise 
only as much tissue as la safely possible, attempt 
mg to remove all in\ olved tissue, following which 
irradiation is earned out It is non well recog 
nized, 1 believe, that the vanous forms of malig 
nant processes attacking this gland require differ- 
ent therapeuticprocedures the plan off^raUon 
varying considerabl} according to the pathoj 
cgist’s histological findings This has been re 
peatedlj emphasized bj Pemberton who has had 
the largest erpenence 0/ anyone hvmg m the 
treatment of this disease 

End resjitU wi tamns lypn oj IreaUnent Port 
mann, reporting from the Cleveland Qmic, com 
pared results of various forms of treatment 
Operation alone gave 9 per cent 5 year cures 
Irradiation alone gave no 5 year cures Operation 
plua irradiation yielded 22 6 per cent 5 year 
cures 

Bowing in 1927 reported a Mayo Clinic senes 
of 167 patients Of 91 patients treated by opera 
tion plus imdiiUon, 31 per cent wen? hung $ 
years or more Of 76 patients treated with irra 
diation alone there nere it per cent 5 year cures 

Pemberton and Fncfee in 1933, reported a 
Mayo Chnic series of 161 cases Of X07 patients 
treated by surgery plus irradiation 63 per cent 
were living and vteli 5 to 10 years after treatment 
In the group renuuiing the ettent of mabgnanty 
preclude surgery irradiation alone was earned 
out Of these 54 per cent died within a vear 
hut 10 per cent were living at the end 0/ $ vears. 

Pemberton and Diton, in ipu> gave the Mayo 
Clinic experience from January i, 1007 to July 1 
1928 there were 123 patients with cancer who 
were operated upon In 56 cases of biopsy, nra 
diatioa alone was earned out The 267 remaining 
received partial or nearly comolete thyroidectomy 
with or without removal of the cervical lymph 
nodes Eleven of the 323 patients died 10 the bos 
pital, a mortality 0/34 per cent Of the 312 
patients remaining 44 per cent have bved ^ycars 
or more and nearlv 20 per cent lived more than 
to years Of the 137 patients who lived s years 
or more, the treatment m 7 per cent was ursdia 
tjon ^one and in 93 per cent radical removal with 
or without poiWpecative irtadiauon 

These end results establish two points (r) the 
value of the combined surgical remov al and irradi 
atioa, fa) carcinoma of the thyroid is by no 
Cleans, the utterly hopeless condition it has been 
thought to be ... r 

Optrain'ily The operability of caranoma of 
the »hy told depends largely upon the judgment of 


the surgeon If the neoplasm 1 attached to deep 
structures operation is inadvisable If. oa the 
other hand, attachment appears to be only at one 
point, resection may be performed with hope of 
disserting the growth ava^ from the involved 
structure If the growth is encapsulated enurlej 
tionis all that IS usually indicateci If some doubt 
exists as to the presence of extension into the sur 
rouadtag ghad then th'’ entire lobe should b‘“es 
ciaed Itisrarelynecessarj toperformaresetlion 
of both lobes JoU leans to mde re<ection of 
muscles, fa«ua veeseU and nerves, yetlhefeotrai 
viewpoint is that very radical operations often do 
more harm than good and that better results are 
obtained from the excision of as much tissue as is 
safely possible followed bv irradiation 
Metastasis i» not of itself a contra indication to 
operation If the pnmary lesion is resectable the 
procedure may well be undertaken focr’..ayciti 
cers of the tby roid are of a low degree of mahg 
nancy, and a patient even with metastasis may 
live in comfort for some vears 
Cervical node extension from an adenocar 
emoma of an adenoma is of much graver import 
than from a papillary caraaoma, for 10 the former 
drsiant tneta«tasi5 has probablv already taken 
place before local extension occurs 
Diffuse adenocaranomas are rarely operable 
Irtaixalion Carcinoma of the lijTOid gUtd 
hie carcinoma of the ovary, holds a unique pou 
tion among malignant processes la that while it 
«' usually of a low grade of malignancy » 
relatively tadiosensiUv e this being true espeoaHv 
of the papillary ty pe It has already been shown 
that the combination of surgery and irradiation 
gives the best statistical results It has been noted 
by Pemberton and Fncke that 10 per cent of tbs 
non operable, apparentlyhopeless patientsUeat 
ed only mlb irradiation were Imng after j years 


covctusiovs 

We can sum up that the salient features of cue 

K t knowledge of this subject are about as 

I While the neoplasm s hfe hi toiy v-anes 
martedly from that usually known to be charw 
tenstic of malignancy of ocher otgans, yet the 
essential biological characteristics arc the same 
as with cancer elsewhere The mystery regarmng 
‘metastasizing benign adenomas has been thof 
oughly dispelled From the in\estis-'f«°t 
fompson, Wilson, Crotti Coller, and many others 
It i» known definitely that benign thyrcpid tuioo's 
do not undergo meiasta»i3 and that such exten 
swns as have been considered to be benign are, 
invariably, carcinomatous 
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2. It is established that, -while many carcinomas 
may he readily detected before operation, in many 
instances the disease is present and unrecognized 
until the tissue is in the laboratorj'. 

3. It is kno-wn, only too -well, that, in a large 
percentage of cases, only under the microscope 
can the exact diagnosis be made and then only 
when the examination is conducted by an espe- 
cially skilled pathologist. In no form of neoplastic 
disease is error so possible as -with earlj^ cancer of 
the thyroid gland. “Of all adenocarcinomas in 
any situation, I know of none -with a wider range 
of structure than adenocardnomas of the thjTroid. 
They may be so undifferentiated that thej' are 
with difficulty distinguished from sarcomas, and, 
on the other hand, they may be so well differen- 
tiated that they produce structures closely re- 
sembling the normal thyroid gland, toxic adenoma 
or exophthalmic goiter, with 3 ie actual production 
of hyperth3'roidism” (Broders). 

4. One is led to believe that manj' reports of 
high percentages of cures following surgical extir- 
pation of assumed carcinomatous thjToids, have 
been misleading, due to a fallacious histological 
diagnosis. On the other hand, from the climes 
where the largest series have been studied it is 
evident that a gratifjdng percentage of 5 year 
cures may result from early and total extirpation 
followed by irradiation. Thus, in what is prob- 
ably the largest series reported, that of Pember- 
ton, of nearly 700 cases, in which group 267 
patients were subjected to partial or complete 
thyroidectomy, 43 9 per cent lived for 5 years 
or longer. 

S- Of the many complex pathological classi- 
fications, the one followed at the Mayo Clinic is 
simple and adequate: (i) papillarj'^ adenocar- 
cinoma, (2) adenocarcinoma in malignant adeno- 
mas; (3) diffuse adenocarcinoma; (4) epithelioma; 
and (5) sarcoma (rare). 

6. The high incidence with which carcinoma 
has developed in pre-existing adenomas is now 
well recognized and is mentioned by practically all 
recent writers. It is accepted that probably 85 
per cent to 90 per cent of all caranomas originate 
in a pre-existing adenoma From this conclusions 
have been reached that, while relatively few 
adenomas become carcinoma, as a prophylactic 
measure, in rdew of the extremely low mortality 
nith our present technique, all tumors of the thy- 
roid gland, at least in adults, should be extirpated. 

7 - While the criterion of vascular invasion as 
an evidence of malignancy, advanced by Graham, 
is an interesting \newpoint, it is not entirely 
accepted, for while such invasion indicates posi- 
tively a neoplastic process, mahgnancy of the 


thyroid gland exists -without such invasion being 
demonstrable. 

8. It is accepted that -with the three commoner 
tjqies of neoplastic thi-roid disease there is a -wide 
variation in degree of malignancy. PapUlarj' 
adenocarcinoma is known to be of a relativelj-^ low 
grade with the tendency to spread by l^miphatic 
invasion. The metastaas usually becomes lo- 
calized and remains relatively quiescent over a 
long period of time, resembling, as has been 
pointed out, the characteristics of papiUaiy^ adeno- 
carcinoma of the ovar3^ 

9. The relative importance of aberrant thjTroid 
tissue in the production of carcinoma is still an 
open question YTiile it is claimed that these are 
true supemumeraiy- islands of thjnoid tissue 
which are prone to carcinomatous change, it is 
claimed by others that such lateral aberrant 
masses are merely metastatic extensions from an 
original neoplasm -within the gland itself. 

10. It is accepted that the majority of carci- 
nomas of the thyroid are malignant adenomas or 
carcinomas, originating in fetal adenomas and 
papillary adenocarcinomas, diffuse adenocarci- 
noma being less common and being the most 
highly malignant form. Yffthin this group falls 
the fulminating malignant cancer of Ihe thjToid 
for which so httle can be accomplished. 

11. Squamous epitheliomas are extremely un- 
usual and sarcoma so rare that its actual exist- 
ence has been questioned, notably by Ewing. 
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EFFECT OF SUBCUTANEOUS INJECTIONS OF 
CONCENTRATED SPLEEN EXTRACT ON 
MOUSE SARCOMA 180 

RICHARD LEWISOHN, M.D., F.A C S , New York, New York 


I T IS a well known fact that mouse sar- 
coma 180 is most refractory to any form 
of treatment and that this tumor shows 
a very low incidence of spontaneous re- 
gressions. Haagensen and Prime state that 
sarcoma 180 is the most reliable experimental 
instrument among all transplantable animal 
tumors with which they are familiar. They 
use this tumor in preference to any other for 
testing the therapeutic efficacy of chemical 
and physical agents on cancer. In reference 
to the question whether transplantable or 
spontaneous tumors are preferable for experi- 
mental cancer research, these authors con- 
clude that “although new methods have re- 
cently been developed by which rat and mouse 
tumors can be induced with ease, the well 
known strains of transplantable tumors will 
continue to be used, for thej’’ afford the most 
convenient means of testing new forms of 
cancer therapy.” 

The experiments which are reported in this 
paper are based on the well known observa- 
tion that in general abdominal carcinoma- 
tosis the spleen is usuallj’’ free from any metas- 
tases This observation has suggested the 
idea of using spleen extract in the treatment 

From the Laboratones of Mount Smai Hospital 
Read before the New York Pathological Soaetj October rS, 
‘937 


of human or animal malignancJ^ Many 
attempts have been made in this direction 
(Bauer, Chaletzkaja, Lyslowa and Schabad; 
Ludwig and Ries; Aueler; Roskin; and others.) 
However, they failed to give practical results, 
probably because, as will be seen in this paper, 
the concentration was too weak. It seemed 
to me advisable to use much higher concen- 
trations than had previously been used. 

In order to obtain a concentrated spleen 
extract a number of pharmaceutical houses 
were approached during the last few years. 
They were reluctant to e.xperiment along 
these lines as the results seemed to be problem- 
atical 

About 2 years ago I submitted the same 
problem to Dr David Rlein, chief chemist 
of the Wilson laboratories He consented 
to prepare concentrated spleen e.xtract. 
After some months of experimentation I re- 
ceived from him an extract in which i 
cubic centimeter represented 40 grams of beef 
spleen Later a more concentrated extract 
representing 100 grams of spleen per cubic 
centimeter, was made. IWiile the manufac- 
turing process is stUl being changed, in accord- 
ance with the experimental observations in the 
laboratorj’-, the concentratiou of 100 grams of 
spleen in i cubic centimeter of extract has 
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Fig. I. Different stages of sarcoma 180 treated with concentrated spleen extract 


Tumors treated ■ndth concentrated spleen 
extract, show, after a few injections, palpa- 
tory findings entirely different from those in 
the controls 'WTiereas the control tumors 
spread and are broadly attached to the under- 
lying tissues, the tumors treated with extract 
can be lifted up easily from fascia and muscles. 
This sign which was often observed before 
the tmnor began to regress was one of the 
first indications that the tumor would dis- 
appear after prolonged treatment with spleen 
extract. 

The time which elapses between the first 
injection and the complete disappearance of 
the tumor depends to a marked degree upon 
the siae of the tumor For instance in the 
earlier sets (724^, 738, and 841) the tumors 
both in the injected and in the control animals 
were of moderate size. Two or three weeks of 

‘Set 724 was treated mth a less concentrated extract (^o gm of spleen 
m X c cm ) This set is not included m the statistics which deal only with 
the more concentrated extract (loo gm. of spleen in i c cm.) 


injections were required to make the tumor 
in the injected mice disappear completely. On 
the other hand in the more recent sets (897, 
898, and 899 [Tables HI and W], 990, 991, and 
992, and later sets) which had developed verj’’ 
large tumors both in the animals which were 
selected for the injections and in the controls, 
4 to 6 weeks elapsed before no trace of tumor 
was left 

The tumors have not recurred during an 
observation time of up to 5 months A number 
of animals died recently of natural causes. 
Careful microscopic examination of the region 
where the tumor had been located failed to 
show any traces of tumor cells, except in one 
case in which a small remainder of tumor was 
found We used to stop injections after the 
macroscopic disappearance of the tumor. We 
now continue injections for 2 to 3 weeks after 
inspection and palpation fail to show a trace 
of the tumor. 


TABLE n.— REVIEW OF SETS TREATED WITH SPLEEN EXTRACTS VTTH 
CORRESPONDING CONTROLS 


Tumor mice treated with spleen extract 

Controls 

No 

Set 

Number of 
treated mice 

Number of 
healed mice 

No 

Set 

Number of 
treated mice 

Number of 
healed mice 

X 

738 

6 

4 

I 

749 

10 

I 

2 

841 

9 

6 

3 

S49 

9 

2 


897-899 

20 

13 

3 

900 

70 

x 

4 

990-992 

20 

9 

4 

993 

20 

4 

S 

96-X04 

42 

.X 

s 

97-102 

42 

0 

6 

106-107 

20 

14 

6 

ioS~xo9 

20 

1 

7 

X16-1X7-X19 

30 

« 

7 

120-121 

20 

0 

S 

124-125 

27 

XX 

5 

127-129 

17 

I 

9 

133-136 

20 

11 

! 9 

134-137 

20 

2 

xo 

154-157 

35 

20 

10 

159-160 

35 

2 

IX 

179-1S3 

42 

32 

II 

1S4-1S6 

42 

S 

22 

193-194 

20 

14 

12 

195-197 

25 

I 



2S1 

170 

60 per cent 



290 

23 

8 percent 
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been maintained The action of this coneen 
trated spleen extract on sarcoma i8o is the 
basis of this report 

The extract is an aqueous product prepared 
b> extracting with XTater, adsorption njth 
activated carbon, triple extraction xvitb alco- 
hol and elution It represents loo grains of 
fresh spleen tissue per cubic centimeter 
Cultures of the extract are sterile both 
aerobicaUy and anaerobically 
Healthy looking female mice of the Rock 
land farm strain ^ eighing i8 to so grams were 
selected for the e'qjenmcnts A strain of 
mouse sarcoma i8o originally received from 
the Croder Laboratory was used for trans 
plantation Small tumor particles were mtro 
duced into the right axilla with a trcfcar 
Every tumor was cultured before the tians 
plantation Before the experiments were 
started a certain percentage of aotmab were 
killed and cultures were taken m orde» to 
rule out infection Furthermore whenever 
controls showed a percentage of regressions 
higher than the normal level, cultures were 
in order to exclude regression by m 
fection OP EXPERIMENTS 

Two hundred eighty-one animals with sat 
coma iSo were treated with subcutaneous m 
lections of 05 cubic centimeter of concen 
trated spleen extract Two hundred ninety 
animals were used as controls Eighty am 
mals (20 in each senes) were treated with 
other organ extracts (heart, liver, pancreas 

table I — rEVIEW OF UATERIAL 

r» T 1 1 

Number WBt Mumbei 

toaBMoIoS':™ W*"”'’"”' 

Tumor ' ,oo 

Contspondiag controls 

Spootaneous ngttsaoBS , „ 

iDjtctwniof 1 cem splefn«‘”« ^ ^ ” 

lesDOTJdiBS controls Si 

Ift.KOoWh other organ « «cu- 

^ heart livei pancreas teslw ^ 

RecressiDM _ ' 

Spontaneous . 

responding contrpls r 

iBjeetioa ol ani^tics iiscd la tpl^ 

extncts-eWorobuUc^^SPct ^ 
cent mertIuoUtet jooooo ^ 

Regressinns ___ 


and testis) Fifty' nine animals were given 
smaller doses of spleen extract {or cem) 
Twenty animals were injected with chloro 
butanol and 20 with merthiolate m the same 
percentage as used in the spleen extract and 
the other organ extracts (Table I) In order 
to prepare the charts for thus presentation, the 
records were carried up to October 15, 193J 

The number of animals used m each set for 
injectiORS with spleen extract and for controls 
15 shown in Table II 

The injection (05 c cm ) was given sub 
cutaticously as fat away as possible from the 
tumor The tumor was situated near the 
right axilla, the injections were given into the 
subcutaneous tissue near the left hip joint 
There was no sign of local irritation, inflam 
roation, or infection found at the site of 


injection . 

The first injection was given 7 to 9 days 
after the transplantation depending upon t"® 
size of the tumor (Fig la) In about 30 per 
cent of the tumors a marked hemoirhage wa* 
noted m less than 24 hours folltming the in 
icction of the extract In the majonty ot 
cases the hemonhage did not occur uam 
three or four subcutaneous mjectms taa 
been giv en on 3 or 4 consecutive day s (rig id; 
However, in a number of animals this hemor 
rbage was observed within a few hours after 
the injection This hemorrhage into the 
tumor gradually increased m sae, when t 
injections were continued daily (rig I 
Ultimately the tumor consisted of a 
hemorrhagic center (Fig id) 
a narrow wall of tumor tissue Subsequently 
a scab was noticed la the 
formerly represented by the . 

WTien this stage was reached Je ® ^ 
stopped growing or began to dimmish mjg 
GrXaUy the hemorrhagic scab was 

a cav.t, Th,s cav.‘y > 

bmfce thtough tte raerdmij W ’ 

leaving a hali moon like nng ol tniMt (kg 

le) The cavity decreased m sue in a few > 

thi haU moon like ring of tnmOT IMSUe s 
ab„,bed (Fig .0 and after 
tumor not only Sf<5 DtaenKd 

the area where it bad been ''’"“ S', , 
an ahsofutely normal appearand ereept 
shght alopeaa (Figs ig and ihj 


Total 
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Statement An inspection of the charts dem- 
onstrates very clearly that in spite of large 
ulcerations with secondar}' infections tumors 
in the controls continue to grow and ulti- 
mately cause the death of the animals The 
process which is obser\'ed in the treated ani- 
mals is entirely’- different. We do not notice 
the secondar)^ infection, but we obser\'e that 
the hemorrhagic area is e.xcluded The field 
appears completely dry contrar}*^ to the 
marked secretion which accompanies the ul- 
cerative process in the controls. 

In order to ascertain the spedficit}' of con- 
centrated spleen extract for the treatment of 
mouse sarcoma iSo, four other organ extracts 
were tested, namely, liver, heart, pancreas, 
and testis. All these organs were obtained 
from the same animal as the spleen (beef). 
The extracts were identical in concentration 
and preparation with the spleen extract. It 
is of the greatest interest to know that none 
of these caused hemorrhages or retarded the 
growth of the tumors (Tables XII to XV). 


Table VI. Sets g6 to 104. Forty-tao treated arnmals 
Fust injection Julj-, 1937 Tnenty-two healed October 
1937 DO recurrence among healed animals 

However, hemorrhages were observed after 
injection of kidney extract. This extract 
appeared very toxic and showed the Shwartz- 
man phenomenon (8). It is of interest that 
the kidney e.xtract produced some cures which 
might be ascribed to a Shwartzman-active 
substance. 

The spleen extract as well as the other 
organ extracts contain 200,000 merthiolate. 
This substance is less toxic than chlorobutanol 
{0.25 per cent) which was used in our earlier 
e.xperiments Neither chlorobutanol nor mer- 
thiolate given subcutaneously to tumor mice 
affect in the slightest degree the normal 
growth of sarcoma iSo. 

The hemorrhagic manifestations which 
were obseix-ed in our experiments and which 
were similar to those obser\'ed b\- Shwartz- 
man in his experiments with bacterial filtrates, 
suggested the possibility’' that the effect of the 
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Control mice shotr a marked los» 0/ ueight 
in spite of the rapidly growing tumor whereas 
mice treated with spleen extract often begin 
to gam weight long before the tumor has 
actually disappeared (see charts) This gam 
in weight i2> sometimes the first indication 
that the tumor is about to regress The weight 
gam continues after complete disappearance 
of the tumor 

Tables III to XI inclusive, present graphi 
callj the characteristic progress and final 
effect of some 0/ the mdividua) erpenmeDts 
The full tabulation of the results is presented 
in Table II It is evident from tfus table that 
of 2S1 anunals treated with spleen extract the 
tumors duappeared in 1 70 cases (t>o per cent) 
Of 290 animals used as controls only 23 (8 per 
cent) showed spontaneous regressions 

Sets of treated animals \ ere not included 
in the statistics when the controls showed a 
high percentage of regressions It is interest 
mg to point out that the number of cures 
among the treated animals rises when the 
controls show a hi^h percentage of regressions 
For instance m one set in wluch the controls 


showed 30 per cent regrcs«ions, the percentage 
of cures among the treated animals rose to 8j, 
per cent 

We ha\e confined our statistical survey to 
those animals whose tumors disappeared com 
pletrfy We did not include a large group of 
mice fover 30 per cent) whose tumors showed 
regression or arrest of growth, but which died 
before the injections could be completed 

Two forms of spontaneous regressions were 
observed in the controls First, early regres 
sion was observed in those tumors wh ch 
showed an ulceration a short time after the 
transplantation namely on the '«th 0 
seventh daj home days later a fe 1 of these 
tumors showed a cavity Tfacir growth was 
arrested and they disappeared after the four 
teeoth day Second, Ute regression was ob 
served in a few animals which did not succumb 
to the rapidly growing tumor m 4 to 0 weeks 
In this group an infection of the tumor could 
be observed which caused its disappearance 

It has been stated that any transplantable 
tumor is apt to disappearspootaneously in the 
presence o! an uUeration My experience 
vmth sarcoma 180 is at variance wuh this 
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Table X Sets 130 to 123 Controls for 116 to 119 
Thirty animals, 29 dead 


Table XI. Seventeen animals ivitli controls, compare 
weight gain in treated animal No 3 {14 grams to 17 s 
grams) nlth weight loss m control animal Xo. 3 (r; 5 
grams to 1$ 7 grams). 


Dr R Leuchtenfaerger has performed in 
this laboratory some very interesting experi- 
ments vlth histamine which have not yet been 
concluded Therefore we shall report them in 
detail in a later publication. However, I may 
state now that, following subcutaneous injec- 
tions of histamine, early hemorrhages occur 
in these tumors (sarcoma 180) which are 
identical in appearance with those observed 
following the subcutaneous injection of spleen 
e.xtract. Histamine is Shwartxman-negative. 
Thus we find that two Shwartzman-negative 
substances (spleen e.\tract and histamine) 
may effect hemorrhages into sarcoma 180. 

WTiereas small doses of spleen extract stim- 
ulate the growth of the tumors, large doses of 
histamine seem to have a stimulating effect 
upon sarcoma 180 

In its present form and application the e.x- 
tract does not cause disappearance of the 
tumor after a few injections. To effect a com- 
plete regression it usually requires injections 


of o 5 cubic centimeter extending over 3 to 6 
weeks 

The mortality following the injection among 
animals injected vith spleen extract depends 
to a large degree upon the proper gauging of 
the injections If these are given routinely 
day after day without attention being paid td 
the state of health of the animal, the mortality 
is apt to be relativel}^ high. However, if due 
care is taken to indi'vddualize the frequenc}^ of 
the injections according to the condition of 
the mouse, the mortality is reduced consider- 
ably. 

Furthermore it should be pointed out that 
proper food and good care of the animals are 
of the utmost importance in reducing their 
mortality. In the earlier series we lost a con- 
siderable number of animals during the course 
of the treatments Smce proper attention was 
paid both to the frequenc}’' of the injections 
and the proper feeding, the mortality has been 
markedly lessened. 
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spleen extract might be due to the presence of 
a Shnartzman active substance 

■Urougb the courtesy of Dr Shwartzman 
the spleen extract t\ as tested for the Shwartz 
man phenomenon The extract did not show 
the phenomenon This negative finding is 01 
considerable importance as it proves 
Shwartzman negative substances 
hemorrhages into malignant tumors Apitz s 
statement that “aU Shwartzman active sub 
stances and-accordmg to experiences col 
lected up to-date these substances orrt} 
cause hemorrhages into carcinoma requires 
conection 
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attempts to isolate the active principle 
Microscopic examinations of the various 
phases during the treatment were performed 
by Dr Uemperet Figure 2 represents the 
hemorrhagic phase as seen 4 hours after the 
first injection Conspicuous dilatation of the 
blood vessels near the surface and superficial 
necrosis are noticed In Figure 3, 24 hours 
after injection, extensive necrosi of the tumor 
IS seen The penpherv still shows viable 
tumor Figure 4, 4S hours after injection, 
shows almost complete necrosis and necro 
biosis of the tumor with the exception of small 
nests of viable tumor cells at the penpherv 
The high power microphotogram (Fig 5) 
shows cytologic details of the same phase 
Tumor cells are shrunken, the nudei are 
pvcnotic, the cytoplasm is eosinophilic and 
glassy compared with the untreated sarcoma 
iSo (Fig 6) which shows the cells basophilic 


and finely granular Figure 7 11 dajs after 
the first injection shows extensiye and com 
plete coagulation necrosis of the tumor Cell 
ghosts are still present, chiefl> at the periph 
erj, mingled with these, occasional viable 
tumor cells are noted Figure 8, control, 3 
weeks old, shows also necrosis in the center 
However, extensiye areas ol viable tumor cells 
are observed at the penphery These micro 
s<»pic studies are supplementary onl> to the 
much more striking gross observations of the 
fate of the tumor under treatment 

Of greatest interest is the observation that 
whereas the extract when admimstered in 0 s 
cubic centimeter doses causes disappearan« 
of the tumor m 60 per cent of the cases the 
smaller dose of o i cubic centimeter of the 
same extract has a markedly stimulating 
effect (Tables XVI and XVII) The tumors 
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Fig 4 Set 200, sarcoma iSo, 4S hours after injection (lo'v power) 


grow very rapidly, in fact much more rapidly vation may explain the contradictor}’^ reports 
than the controls The animals show a veiy given other authors on the action of 
acute loss of weight After a few injections spleen extract on malignant tumors Their 
they change from healthy looking normal failures to get results must have been caused 
mice into complete!}’ emaciated and ver}’ sick by the fact that they used stimulating doses 
looking animals Tlbis most interesting obser- of spleen extract. 
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Fig 9 a and b, Spleen in animal treated nitb spleen 
extract, c, control 


extracts (liver, pancreas, heart, and testis) is 
small, ■whereas after treatment -with spleen 
extract the spleen is very large— often 4 to 5 
times the normal size (Figs g, 10, ii). The 
large size of the spleen following treatment 
with concentrated spleen extract suggests the 
possibility that the therapeutic effect of this 
extract is not caused by its direct action on 
the tumors, but by an indirect action ^ia the 
spleen of tie mouse In other words, it is 
possible that by increasing the normal defense 
action of the spleen against malignancy we 
may retard the growth of the tumor and cause 
its disappearance The marked enlargement 
of the spleen also suggests a possible applica- 
tion of the extract in the treatment of splenic 
diseases 

Experiments have been started to investi- 
gate w’hether spleen extract has a preventive 
action upon the growth of the tumor. 

Before closing I -wish to mention verj' briefly 
some recent experiments which I shall report 
in detail at a later date. The}' seem of suffi- 
cient importance to warrant a brief note (1) 
Wffien injections were started on the twelfth 
day after transplantation instead of on the 
seventh or eighth day, the process of healing 
was markedly accelerated and the percentage 
of cures increased (2) MTien 01,0 15, or o 2 
cubic centimeter of the extract is given intra- 
venously, a hemorrhage does not occur. How- 
ever the other stages (caiaty and scab) are 
noted We observed a marked regression or 
complete disappearance of the tumor. The 



Fig 10 a and b, Spleen in animal treated with spleen 
extract, c, animal treated with pancreas extract 


intravenous approach will now be tested on a 
large series of animals 

Sarcoma 180 is not supposed to cause 
metastases However, we have noted intra- 
peritoneal and other metastases following in- 
jections of o I cubic centimeter of spleen ex- 
tract, of pancreatic extract, and of histamine. 

In the small percentage of refractor}' cases 
which do not show any response to treatment 
we have observed in practically ever}' case the 
presence of intestinal parasites Domagk has 
pointed out the possibility of a stimulating 
effect of these parasites on tumor growth. 

Hemorrhages and regressions were noted in 
rat sarcoma 39 following treatment with 
spleen extract. However, as we had a fairly 
high incidence of regressions in the controls, 
and as the number of animals was small, vre 
cannot at present draw any definite conclu- 
sions as to action of extract on sarcoma 39. 

The extract ■n'ill be tried in leucemic mice 
as it may be of value in some blood diseases. 



Fig II a. Spleen in animal treated inth spleen extract, 
b, animal treated adth testicular extract, and c, control. 
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Fig 7 S«t 193 sarcoma 180 11 days alter lajccUon 



Fig 8 Set 196 control after 3 *ecks 
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MALIGNANT ADENOMA OF THE THYROID 
Local Recurrences in the Veins of the Neck 
ALLEN GRAHAM, M.D , F.A C S , Cleveland, Ohio 


AN outstanding and well known pecu- 
/\ liarity of carcinomas of the thyroid, 
r \ especial^ carcinomas of the malig- 
nant adenomatous tj'pe, is the tend- 
enc}'^ of the tumor tissue to perforate into the 
small, thin walled veins in the tumor and the 
intraluminal propagation and extension of the 
tumor tissue to the capsular veins, the main 
thyroid veins, and thence to the jugular veins 
and even to the vena cava 

During the course of primarj’- operations as 
usually practiced for the removal of such tu- 
mors, it IS inevitable that manj'^ branches of 
the thj'roid veins and the main trunks wall be 
clamped, dmded, and ligated If perchance 
tumor tissue be present in the lumina of the 
veins between the site of ligation and the vena 
cava, it is obvious that not all the tumor tis- 
sue will be removed by the operation and it is 
more than probable that the patient will have 
recurrences or metastases which will be be- 
yond further successful surgical inteix^ention. 

On the other hand, should tumor tissue be 
present in the lumina of the veins only distal 
to the site of ligation, that is, between the 
ligature and the peripheral distribution of the 
venous trunks, the verj' fact of ligation might 
tend to prevent or delay embolic dissemina- 
tion of the tumor to the lungs and elsewhere, 
but would probably have little or no influence 
upon the further growth of tumor tissue which 
might remain in such an isolated venous seg- 
ment The growth of such a supposititious 
remnant of tumor tissue, confined to an iso- 
lated venous segment, might well account for 
the reappearance of nodules in the neck some 
months or even j^ears after the original opera- 
tion without endence of distant metastases 
Failure to recognize or properly to interpret 
this postoperative sequel may lead to a pro- 

Trom the Department of Surgical Patholog> of the Cle\eland 
Clime 

Read at the meeting of the Amencan Assoaation for the Stud j 
oi Goiter, Detroit, Michigan, June i6, 1937 


longed struggle with repeated recurrences, re- 
peated operations, dissemination of the tumor 
in the neck beyond the possibility of successful 
surgical removal, and termination of the strug- 
gle, after some years of hopeful expectancy, by 
death of the patient. 

If, on the other hand, the possibility of such 
an occurrence be understood and kept in mind 
and appropriate surgical treatment be insti- 
tuted in such cases, it wall be possible to vouch- 
safe years of freedom from trouble for some 
patients and may perhaps result in a cure in a 
few instances The following case reports are 
illustrative: 

CASE REPORTS* 

Case i. .-In unmarried Jewish female, i8 years of 
age, was admitted to the hospital October aS, 1919, 
complaining of goiter and tonsillitis The family 
histoiy was irrelevant except that the mother had 
goiter The patient had had frequent attacks of 
tonsilhtis, the last termmating as a quinsj' which 
ruptured spontaneously 

Two years before admission she noticed a gradual 
enlargement of the neck, which had increased more 
rapidly during the last 8 months, foUowmg the 
taking of thyroid tablets She had had some diffi- 
culty in swallowmg, especially when she had a cold, 
but there was no historv’ of tachycardia, palpitation, 
weakness, hi-perhj drosis, unusual nervousness, or 
loss of weight Her general health had been good 

On examination there were found no eye signs 
suggestive of hx-perthyroidism The tonsils were 
enlarged, congested, and protruded slightly There 
was moderate bilateral enlargement of the thjToid 
which was more prominent on the left with numerous 
rounded, firm tumor masses scattered through the 
gland The pulse was regular, rapid, and rhythmic 
There was a slight tremor of the fingers. 

The primary operation was performed October 
30, 1919 Multiple discrete adenomas were found in 
the right lobe and these were removed by sharp dis- 
section together with a small amount of adjacent 
thxT-oid tissue The left lobe was not disturbed 

Macroscopical examination The tissue sent to the 
laborator}- consisted of four thinly encapsulated 

positive or pertinent mfonnation is recorded, man> neca- 
ti\e findings being omitted from the case reports The'autho- 
■nil gladlj furnish further details to those mterested 
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Reports on experiments with trypanblue 
and on the action of spleen extract on splenec 
tomized tumor animals will be presented in 
later publications 

SUMMARY 

1 Of 281 animals treated \vith subcuta 
ncous injections of 0 5 cubic centimeter of 
concentrated spleen extract fioo gms of 
fresh spleen in i c cm ) the tumor (sarcoma 
180) disappeared completely in 170 animals 
(60 per cent) 

2 Corresponding controls showed a spon 
taneous regression in 8 per cent of 290 animals 

3 Injections extending usually over 2 to 6 
weeks, depending upon the original size of 
the tumors, arc required to cause disappear 
ance of the tumors 

4 Weight gam is an early sign indicating 
subsequent disappearance of the tumor 

5 Small doses of the extract (ox cem) 
have a stimulating effect upon the tumor 

6 A marked increase m the sue of the 
spleen is noted in the animals treated with 


spleen extract Animals treated with other 
organ extracts and controls do not show tbs 
enlargement 

7 Extracts from the liver, heart pancreas, 
•and testis fail to cause hemorrhages into the 

tumor or to influence its growth 

8 The spleen extract does not show the 
Shwartzman phenomenon 
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AN outstanding and well known pecu- 
/\ liarity of carcinomas of the thjwoid, 
t \ especially carcinomas of the mahg- 
nant adenomatous tj’pe, is the tend- 
ency of the tumor tissue to perforate into the 
small, thin walled veins in the tumor and the 
intraluminal propagation and extension of the 
tumor tissue to the capsular veins, the main 
thyroid veins, and thence to the jugular veins 
and even to the vena cava 

During the course of primary" operations as 
usually practiced for the removal of such tu- 
mors, it is inentable that many branches of 
the thyroid veins and the main trunks ivill be 
clamped, divided, and hgated If perchance 
tumor tissue be present in the lumina of the 
veins between the site of ligation and the vena 
cava, it is obvious that not all the tumor tis- 
sue will be removed bj’^ the operation and it is 
more than probable that the patient will have 
recurrences or metastases which will be be- 
yond further successful surgical interi'ention 
On the other hand, should tumor tissue be 
present in the lumina of the veins only distal 
to the site of ligation, that is, between the 
ligature and the peripheral distribution of the 
venous trunks, the verj^ fact of ligation might 
tend to prevent or delay embolic dissemina- 
tion of the tumor to the lungs and elsewhere, 
but would probably have little or no influence 
upon the further growth of tumor tissue which 
nught remain in such an isolated venous seg- 
ment The growth of such a supposititious 
remnant of tumor tissue, confined to an iso- 
lated venous segment, might well account for 
the reappearance of nodules m the neck some 
months or even j'ears after the original opera- 
tion without emdence of distant metastases 
Failure to recognize or properl j* to interpret 
this postoperative sequel may lead to a pro- 

From the Department of Surgical Patliolo^r> of the Cle%dand 
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longed struggle with repeated recurrences, re- 
peated operations, dissemination of the tumor 
in the neck beyond the possibility of successful 
surgical removal, and termination of the strug- 
gle, after some years of hopeful expectanc}'-, by 
death of the patient. 

If, on the other hand, the possibility of such 
an occurrence be understood and kept in mind 
and appropriate surgical treatment be insti- 
tuted in such cases, it will be possible to vouch- 
safe years of freedom from trouble for some 
patients and may perhaps result in a cure in a 
few instances The following case reports are 
illustrative' 

C-iSE REPORTS^ 

C\SE I -An unmarried Jewish female, i8 years of 
age, i%as admitted to the hospital October aS, 1919, 
complaining of goiter and tonsilhtis The family 
histoiy was irrelevant e.xcept that the mother had 
goiter The patient had had frequent attacks of 
tonsillitis, the last terminating as a quinsy which 
ruptured spontaneously 

Two years before admission she noticed a gradual 
enlargement of the neck which had increased more 
rapidlj- during the last 8 months, foUowmg the 
taking of thjroid tablets She had had some diffi- 
culty in swallowing, especially when she had a cold, 
but there was no histoiy of tachi cardia, palpitation, 
weakness, hi'perhydrosis, unusual neivousness, or 
loss of weight Her general health had been good 

On examination there were found no eye signs 
suggestive of h\-perth>Toidism The tonsils were 
enlarged, congested, and protruded slightly There 
was moderate bilateral enlargement of the thx'roid 
which w as more promment on the left with numerous 
rounded, firm tumor masses scattered through the 
gland The pulse was regular, rapid, and rhythmic. 
There was a slight tremor of the fingers 

The primaiy operation was performed October 
30, 1919 Multiple discrete adenomas were found in 
the right lobe and these w ere removed by sharp dis- 
section together with a small amount of adjacent 
thyroid tissue The left lobe was not disturbed. 

Macroscopica! examitialion The tissue sent to the 
laboratorx- consisted of four thinly encapsulated 


K)alj positive or pertinent information is recorded, many nena- 
ti\e findings being omitted from the case repo-ts The author 
vail gladli furnish further details to those interested 
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Rg t Case I a rrimary tumor from thenghtlobe of tbethjroid b Recurrence 
m the hght lobe i year later Xajo 


firm nodules having a \erv cellular grayish opaque 
cut surface and there vsas a moderate amount of 
hyperplastic non tumorous thyroid 

\Ucroseopieal examtnalioii Sections from some 
of the noaules showed the absence of a definite 
lobular arrangement rather thick capsular zones 
and tumor tissue composed of acini of normal size 
or smaller which were closely packed together and 
were lined with a single layer of high cuboidal epi 
thelial cells There W4S no colloid material (Fig ta) 
Sections from other nodules showed larger acini 
which were filled with dark pink staining colloidal 
material and were lined with low cuboidal cells 
A pathological diagnosis of multiple fetal ade 
nomas was made 



Fig 3 Case i a Recurrence in the left jugular vein 
Thread passed through the lumen of the vein b "ne re 
sected jugular vein showing tumor thrombus in the lumen 
c Cross section of the vein showing tumor thrombus 
attached to the wall low power photomicrograph X4 


The patient made an uneventful recovery sod was 
discharged from the hospital 8 dav s after the opera 
tion 

Tonsillectomy was performed December i, 1919 
October 17 ipjo one year following the primarj 
operation the patient was readmitted to the bos 
pital because 0! the recurrence of a nodule in tbe 
neck unassociated with symptoms On etammatwn 
the previous operative scar was scarcely visible 
There was no lymphadenopathy There was a small 
hard irregular painless tumor about tbe size of a 
walnut situated to the right of the thyroid cartilage 
and not attached to the skin 
The second operation was performed October 20 
1920 There were adhesions between the gland and 
the muscles but these were not dense A small 
adenoma was situated directly over the larynx and 
there were thought to be multiple adenomas m the 
right lobe The right lobe isthmus and part of the 
left lobe were removed . 

^[acrosfoplcal examination The tissue removeo 
consisted of the major portion of both lobes and 
bthmus of the thyroid The weight of this tissw 
was go grams The left lobe and isthmus consisteo 
of colloid thyroid tissue without adenomatous 
nodules The portion of right lobe was occupied ny 
a non encapsulated infiltrating tumor mass witn 
fairly cellular somewhat granular periphery and 
more fibrous center Grossly the tumor appeared 
to be a carcinoma 

Uieroscopieal cxaminalion Sections Uom 
left lobe showed non tumorous colloid tnyr®'" 
tissue Sections from the tumorous portion oi t 
right lobe showed strands and columns of atyp*» 
epithelial cells lying in a fairly dense 
t^e stroma and having no tendency 
aani The epithelial cells varied considerably 1 



579 


GRAHAJ^I. jMALIGNANT ADENOMA OF THE THYROID 



Tig 3 Case i a, Adenopapilkferous recurrence in the jugular \ein remo%ed ap- 
protunately q years after e'lcision of the first recurrence X 5 ° b, Higher magnifi- 
cation of the same X250 


size and shape Many of the nuclei were h\-per- sideration In view of the recurrence following the 
chromatic, and mitotic figures were moderately primarj- operation, the pathological diagnosis of 
abundant (Fig ib) Sections from the non-tu- carcmoma made at the time of the second operation, 
raorous part of the right lobe showed normal appear- and the apparent recurrence and persistence of a 
mg thyroid tissue ri^ in colloid mass following the second operation, it was deemed 

A pathological diagnosis of adenocarcmoma (ma- advisable to remove the mass 
lignant fetal adenoma) was made The third operation was performed September 19, 

In view of the recurrence in the right lobe and the 1929 Under nitrous oxide-ether anesthesia, an in- 
pathological diagnosis of carcinoma, radium treat- cision was made along the border of the left sterno- 

ment, 1500 milligram houts, was given while the mastoid muscle and the muscle was retracted 

patient was in the hospital Mild symptoms of mesiallj’ A tumor mass was encountered in the 
tetany developed and were controlled by means of region of the carotid sheath and appeared to be sit- 
calcium lactate and parathyroid extract Other- uated in the internal jugular vein The vein to- 
wise the patient made an uncomplicated recovery gether with the tumor mass was excised between 
and was discharged from the hospital 1 1 dai's follow- clamps and the cut ends of the internal jugular vein 
mg the second operation were ligated 

She was agam seen April 25, 1921 There were Macroscopical examznalton The weight of the 
one or two hard, firm, somewhat movable nodules tissue removed was 10 grams and it measured 4 by 
about the size of hickorv- nuts in the left thyroid 2 5 bi' 2 centimeters The anterior and lateral sur- 

area These were thought to be recurrences of the faces were covered by muscle, fascia, and fat The 

malignant tumor On Jlay 3 and 17, 1921, radium mesial surface consisted of part of a vein wail and 
treatments of 900 and 930 milhgram hours, respec- the capsule of the tumor (Fig 2a). The superior 
lively, were given over the left lobe of the tbiwoid extremity of the mass consisted of a vein 7 mdh- 

In August, 1921, the mass in the left thiToid meters in diameter (Fig 2b) which extended along 

region was smaller It was palpable but not visible the mesial surface of the mass for a distance of 3 

Dunng the ensuing 8 years the patient was under centimeters The entire venous segment was appar- 
observation many times and was treated for vanous ently filled wath a solid, pseudolobulated, firm, white 

conditions unrelated to the goiter In May, 1926, tissue containing very little coUoid (Fig 2c) The 

6!^ jears after the second operation, she thought inferior end of the venous segment appeared free 
that the mass m the left thiToid region had become from tumor thrombus and was S mdlimeters in 
larger but examination at that time failed to confirm diameter Numerous other venous tributaries were 
this In March, 1927, she was married filled with tumor tissue 

In September, 1929, 10 years after the primary Microscopical examinalion Sections revealed 
operation and 9 lears after the second operation, numerous large venous trunks filled with a tumor 
despite the fact that there had been no clinically mass which consisted of an adenopapiUiferous tvpe 
detectable change in the nodule in the left thyroid of thyroid tissue (Fig 3a) showing a w ell marked 
area, the question of its reraoi'al came up for recon- tendencj* to form acim which contained varnng 
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the primary operation 


amounts of colloidal material The epithelial cells 
lining the aeim were cubmdal to hiRh columnar m 
type and mitotic figures were not seen (Fig jb) 

A pathological diagnosis of malignant adenoma 
tous thyroid tissue recurrent in the jugular vein was 
made 

The patient made an uneventful recovery and was 
discharged from the hospital on the seventh post 
operativ e day 

The patient was last heard from m April 1936 
i6>d years after the primary operation tsH years 
after the second operation and 6 }^ years following 
the third operation at which time she was free of 
clinical evidence of malignant disease PoUonmg 
the third operation (1939) symptoms of hypothy 
roidism developed and were controlled by means of 
thyroid extract 

In this case it is apparent from the record 
that, at the time of the primary operation 
malignancy was not suspected before or diir 
mg the operation, nor on gross and microscopi 
cal examination of the tissue removed TTic 
operation consisted of shelling out four encap 
sulated nodules, presumably fetal adenomas 
from the right lobe and excision of a part of 
the lobe One y car later, the patient returned 
with a nodule m the right side of the neck 
which was thought to be a regrowth of an 
incompletely removed adenoma or further 
growth of an adenoma which was not discov 
cred during the primary operation Dunng 
the operation for the removal of the recur 
rence m the right lobe, malignancy was not 


suspected A large part 0/ the right lobe mth 
the tumor, the isthmus, and a part of the left 
lobe were remov ed On gross and mjcroscopi 
cal exarnination the pathologist suspected 
malignancy and made a diagnosis of adeno 
carcinoma involving the nght lobe only 
About 6 months after the second operation, 
the patient returned with a mass m the left 
side of the neck which was interpreted as a 
contralateral recurrence or metastasis and 
was treated w ith radium The mass decreased 
m size but persisted and after several years 
having gamed experience in several other 
cases which strongly suggested the possibility , 
it was thought quite possible that this mass 
m the left side of the neck might be confined 
within veins and that operative removal 
might prevent dissemination The operation 
was undertaUn with this possibility in mind, 
under surgical anesthesia, with adequate ex 
posure, every effort being made to keep be 
yond the limits of the growth and to remove 
involved veins if possible This is the first 
case m which it was pro\ ed to the entire satis- 
faction of the writer that the local growth was 
in the jugular vein The subsequent course 
apparently warrants the assumption that 
there was no other recurrence or metastasia 

Case 2 A white male 5s years of age repsteied 
m the cbnic September 26 1925 complaining of 
goiter The family history was essentially negative 
The patient had had pneumonia and bis appendij 
had been removed ii vears previously 
A goiter which had been present for 2j years had 
gradually increased m size and grown more rapidly 
during the last 3 years and was accompanied by 
definite symptoms of pressure such as difficulty in 
swalloning solid foods and difficulty in breathing 
when the head was in certain positions He had 
been somewhat nervous for 4 to s years and shgbilv 
dyspneic on exertion for 2 or 3 years He had had 
no palpitation or loss of weight 

On examination the puUe was found to 
bfood pressure 135 systolic and dwsto/ic Tiere 
was a large adenomatous goiter The right lobe was 
greatly enlarged and contained one nodule the size 
of an orange and another about the size of an egg 
Both were quite hard firmly fixed and did not move 
on swallowing The left lobe was al 0 enlarged ana 
contained several small discrete nodules the size oi 
a hicLoryr nut or less None of the cardinal sjznp 
toms or signs of hj pecthvroidism were noted 

A clinical diagnosis of adenomatous goiter with 
possible maiignanc) was made 

The primary operation was performed September 
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Fig s Case 2 Recurrence in the jugular \ ein excised 
SK years after the pnmaiy’ operation a. External surface, 
b, Slesial surface Note the tumor tissue tilling the lumina 
of the diNided vems 

28, 1923, through a low collar incision The right 
lobe of lie thyroid was found to contain two ade- 
nomas one of which was very large and was thought 
to be carcinomatous For this reason the entire 
right lobe was removed The left lobe w as not dis- 
turbed 

Macroscopical examinalton The weight of the 
small tumor from the region of the lower pole or 
isthmus was 42 grams, and it measured 5 5 by 4 
centimeters It proved to be a benign encapsulated 
adenoma The weight of the large tumor was 345 
grams and it measured 12 by 9 by 7 5 centimeters 
It consisted of a large encapsulated adenoma par- 
tially covered bj- a thin layer of compressed thyroid 
tissue The superior, inferior, and thyreoidea ima 
veins were e.xtensively plugged with tumor tissue 
Section through the tumor showed an old adenoma 
with areas of edema, some recent and old hemor- 
rhage, and small areas of hyalinized scar tissue but 
no cystic or calcified areas 

Microscopical cxaviination * Sections taken from 
various portions of the tumor showed all manner of 
variations of histologically benign adenomatous 
tissue and transition of the adenomatous tissue into 
histologically carcinomatous tissue which invaded 
the capsule and grew into the branches of the thy- 
roid veins 

A pathological diagnosis of carcinoma of the malig- 
nant adenomatous tj'pe was made 

The patient made an uneventful recovery and was 
discharged from the hospital on the sixth postopera- 
tive day Six da\s later roentgen treatments were 
given to the right and left thyroid areas, each field 
receiving approximateh one erythema dose 

In January 1929, more than 3 x-ears after the 
primary operation, the patient returned to the 

photograph of the gro'.^ specimen and numerous photomicrographs 
illustraung the eitrcmels \aned histolojj of the p-unan tumor ard the 
tumor thromboses or the th>*roidal terns uere published in Su-p , Gjnec 
4 Obst , igrt, 30 iSr-yoo (Figs 3to 24, mclusitel herce illustratiors 
pertaining to the pnmam tumor arc oruttcd from the p-esent arucle 



Fig 6 Case 2. A histologically benign type of recurrent 
tumor tissue in a branch of the jugular vein. 


clinic because of the presence of a small lump on 
the right side of the neck which had been develop- 
ing for about i year 

On examination a small, hard, irregular mass 
which was somewhat fi.xed to the deep structures 
but was not adherent superfiaally was found in the 
right side of the neck (Fig. 4). This had caused no 
sj-mptoms There was no other climcal or roent- 
genographic exndence of local recurrence or distant 
metastasis 

The second operation was performed Januarx- 31, 
1929 under nitrous oxide-ether analgesia A trans- 
verse incision was made ox'er the tumor and, after 
dividing the muscles, xve found a broxvnish friable 
mass just to the right of the larynx It was adherent 
to the ox-erlying muscles and overlay the carotid 
artery The tumor was removed bx sharp dissection, 
the wound was packed open xvith gauze, and x-ray 
treatments of one-half erythema dose each were 
given into the open wound the day of operation and 
on the follownng dax- 

Macroscopical cxainiiiatioti. The weight of the 
mass of tissue remox'ed (Fig 5a) was ii grams, it 
measured 5 by 3 by 2 centimeters and included a 
tumor nodule, 3 5 b\ 2 5 b\ 2 centimeters Along 
one border there were several cord-hke branching 
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structures suggestive of a vein Along the 
opposite border there was a similar cord like struc 
tore 6 millimeters in diameter At one end of this 
there were clamp marks indicating the site of dm 
sion \\hei] the sealed edges were opened a large 
venous trunk was found filled with red, soft friable 
tissue (Fig sb) 

Mxcroscoptcal txamtnaiion A section through the 
mass showed a large vein presumably the internal 
jugular or one of its large branches filled mth an 
adenomatous type of thvroid tissue of variable his 
(ological structure closely simulating the histologi 
cal types noted m the primary tumor removed m 
ip33 It was not frankly carcinomatous histologi 
call> {Fig 6) 

The wound was closed on the fifth postoperative 
day and the patient was discharged on the eighth 
postoperative day having made an uneventful 
recovery except for some induration m the wound 
after secondary closure Two months after discharge 
from the hospital a second course of x ray treat 
ment one erythema dose was given over the right 
thyroid area The patient was last heard from on 
February ii, 1936 12 years after the primary opera 
tion and 7 years after the removal of the recurrence 
He was free of clinical evidence of malignant dis 
ease 

In this case the possibility of malignancy 
was considered before the primary operation 
but a positive diagnosis was not made Dur 
ing the pnmary operation one large adenoma 
m the nght lobe w as thought to be malignant 
hence (he entire right lobe was removed 
Gross evamination of the tissue rev ealed many 
large veins around the adenoma filled with 


tumor tissue The histological characteristics 
of the tissue m the pnmaiy tumor and in the 
plugged veins has been illustrated in a previ 
ous publication (see hotnote, precedingpage) 
This patient did not return for more than 
5 years after the pnmary operation, at which 
time he had an apparently local growth situ 
a(ed at about the site of the upper pole 0/ the 
nght thyroid lobe (Fig 4) It was suspected 
that the recurrence might be confined to the 
vems, and the operation for its removal was 
undertaken with this in view, surgical anes 
thesia and adequate exposure being used The 
subsequent course seems to indicate that this 
was the only recurrence or metastasis 

The writer is inclined to believe that the 
recurrence in this case was in the jugular vein 
or m large venous trunks immediately tnbu 
tary thereto The major interest was m com 
pletcly removing the growth rather than m its 
prease anatomical location, and rightly so 

Case 3 A white single female a school teacher 
48 years of age registered in the clinic August 4/ 
1948 complaining of goiter of 4 years duratmn The 
family history was negative The patient had had 
the usual diseases of childhood Appendectomy had 
been performed s years previously and tonsiHectomy 
3 years previously 

TTie patient first noticed a goiter about •* >**[* 
prior (o the first esamination It had gronn slighUy 
larger in the last 3 months causing a sense of pres 
sure ta the neck slight dysphagia and occasional 
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aching pains in the neck. She had always been 
nen'ous but was not increasingly so There were no 
cardiac symptoms or loss of weight She had been 
taking medicine, presumably some form of iodine, 
for several months 

On examination none of the cardinal symptoms 
or signs of hj-perthyroidism were noted. There was 
a firm, discrete, oval nodule 5 by 3 centimeters in 
the right lobe of the thyroid partially concealed by 
the claxncle The remainder of the examination was 
essentially negative 

A chnical diagnosis of adenoma of the thyroid 
wnthout hyperthx roidism was made 

One year later the patient returned to the clinic 
stating that the goiter had increased in size but had 
caused no particular trouble. 

The primary operation was performed September 
19, 1929 The right lobe was found to contain two 
tumor nodules which were thought to be adenomas 
and a third adenoma was situated in the isthmus 
The left lobe appeared to be normal The right lobe 
with the two tumors was resected and the adenoma 
was excised from the isthmus 
Macroscopical ex<iminaUou The weight of the 
tissue removed was 40 grams The right lobe 
measured 8 5 by 4 by 2 5 centimeters In the lower 
pole there was an encapsulated tumor mass 2 5 
centimeters in diameter which was very hard The 
upper portion of the lobe appeared to be non- 
tumorous The nodule from the isthmus was a 
small, encapsulated benign adenoma i 3 centi- 
meters in diameter 

Sficroscopical examination A section from the 
nodule m the lower pole of the right lobe showed a 
differentiated hj-perplastic adenoma wnth areas of 
hxahnized scar tissue, old hemorrhage, and areas 
of calcification At one end there was an area of 
rather cellular tissue arranged in solid cords and 
masses of closelj packed epithelial cells not forming 
acini The cell masses were separated by a delicate 
endothehahzed vascular network Mitotic figures 
were not observed. On account of the histological 
characteristics of the small area described (Fig 7a) 
additional sections w ere taken w hich show ed similar 
histological characteristic-s and the presence of 
tumor cells in the lumina of some of the capsular 
veins (Fig 7b) 

On the basis of these findings a pathological diag- 
nosis of hyperplastic goiter wnth multiple adenomas, 
one of which was malignant, was made 

The patient made an uneventful recovery and 
was discharged from the hospital on the seventh 
postoperative day 

In December, 1933, the patient returned to the 
clinic because of the appearance of a small nodule 
in the suprasternal notch which was first discovered 
in March, 1932, about a'-i jears after the primary 
operation The nodule gradually mcreased m size 
but caused no particular sj-mp'toms and did not 
affect the general health On examination a firm, 
elastic mass about the size of a hme was noted and 
palpable in the suprasternal notch. It was freely 



Fig S Case 3 a, above, External and cut surface of 
the first local recurrence remo\ ed more than 4 j ears after 
the primar>' operation b. The wall of a 1 ein and the his- 
tological chatacterisUcs of the tumor thrombus in the 
lumen X135 

movable under the skin but somewhat mote firmly 
attached to the deeper structures The mass was 
interpreted as a probable recurrence and its removal 
was advised 

The second operation was performed December 27, 
1933 1 under local anesthesia A transverse incision 
was made over the nodule and the latter, which was 
about 3 centimeters in diameter, was remox-ed by 
sharp dissection The nodule appeared to have 
developed in the scar where the pretracheal muscles 
had been divided at the first operation 

Macroscopical examination The weight of the 
tissue removed was 12 grams and it measured 3 5 
bi’ 3 by 3 centimeters. It consisted of a single, en- 
capsulated nodule (Fig Sa) of umform, light > ellow - 
ish-brown, homogeneous tissue with a small’ irreg- 
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Fjg 9 Case j a The second local recurrence m the supraslemal region removed 
years after the primary operation ^ote tie tumor nodule m the center 
...... there is thymic tiSMie and a parathyroid b The recurrent tumor nodule 


Xroj 

ular central area of edematous stroma and a more 
cellular periphery The nodule was surrounded by 
fibrous tissue fat and muscle It was suspected 
that the nodule was a growth of tumor tissue in a 
vein but this could not be demonstrated grosMy 
ilicroseopicat examitwlian Sections revealed a 
large vein filled with adenomatous thyroid tissue 
consisting of solid nests and cords of rather large 
cells shoviing very little tendency to form glands 
(Fig 8b) The ceU masses were separated bj a deb 
cate highly vascularized stroma There was no 
colloidal material or normal thyroid tis«ue A 
pathological diagnosis of malignant adenomatous 
thyroid recurrent in the cervical vein was made 
The patient made an uneventful recovery and was 
discharged from the hospital on the fourth post 
operative day . 

In August 1934 8 months after escision of the 
first recurrence the patient returned to the c^ic 
because of a nodule in the suprasternal notch This 
had been present for a few weeks and was increasing 
in size but caused no svmptoms It was interpreted 
a> a probable recurrence 

The third operation was performed August it 
,nJ4 under gas anesthesia A short mcision was 
in thn line of the old icne snd » "“dule nbo« 
the see of an Engh.h ..alnnt n« found 
in the scar in the suprasternal notch and was com 
pletely ercised every effort being made to remain 

The -.eM of .bo 
. o .p rpmoved was i3 crams and it measured 7 by 
j‘ S by a centimeters X he upper portion 
of muscle and scar tissue and the lower portion con 


sisted of a mass of firm lobulated tissue somewhat 
suggestive of thymus At the junction of the tw 
portions or neat the center of the specimen (rig W 
there was a small well circumscribed encapsulatw 
nodule * centimeters in diameter consisting of hgm 
yellowish brown soft friable tissue in woica do 
colloid or normal thyroid tissue could be recognizea 

^^^crot(opicol exmtnalion Sections of Ifj* 
revealed soLd nests of uniform epithelial ceUs hiving 
round oval or irregular vesicular nuclei and ^ 
siderable finely granular cytoplasm (Fig 9b) ine 
cells showed no tendency to form glands and th 
was no colloidal material The ceU rnas'es w«e 
separated by a delicate network of ‘hm 
caj^llacies A section from the lower , 

p«ita«i disclosed a small lymph node a "o™"' 
[^thyroid and areas of lobulated l»sue 

with Hasael s corpuscles A pathological diagno i> 
of recurrent malignant adenoma ..j 

The patient made an cost 

was discharged from the hospital on the fi po 

was last heard ‘V 

years after the primary operation y 

Ifter excision of the first recurrence 
jU years after excision of the , jis 

She was free of chnical evidence of malign t d 

ease and had been teaching school regularly 10 

’Hln thii. cash malignancy '.as 
before or during the primary 
after the most painstaking gross and micro 
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Fig 10 Case 4 a, The pnmary tumor, histologically benign X95 b, Tumor 
cells and clumps of tumor tissue m an endothelial lined \ enous sinus, the only indica- 
tion of possible malignancy. X95 


scopical examination of the tissue removed 
and after making additional sections, it was 
by no means certain that the tumor was ma- 
lignant One of several nodules examined was 
suspicious on account of the presence of tumor 
cells in the capsular veins rather than by rea- 
son of its histological characteristics. 

jMore than 4 years after the primary' opera- 
tion the patient returned with a small nodule 
in the suprasternal notch of about 18 months’ 
duration In view of the previous pathological 
diagnosis or uncertainty of diagnosis, the nod- 
ule was thought to be a recurrence, but it 
seemed small, superficially situated, and mov- 
able These apparently favorable circum- 
stances led to the decision, which was prob- 
ably unwise, to remove the growth under local 
anesthesia The risk of breakmg into the mass 
or incompletely remo\'ing it is great enough at 
best and should not be further enhanced bj' 
inadequate exposure One should consider not 
only the ob^dous mass but also the possible 
presence of clinically undetectable small 
masses in the immediate ndnity. and should 
ligate veins well beyond the mass 

Even though the operation for the removal 
of the first recurrence seemed to have been 
accomplished satisfactorily, at least in so far 
as the obvious nodule was concerned, the pa- 
tient returned S months later ndth a second 


recurrence in the suprasternal notch. At the 
third operation the patient was given surgical 
anesthesia, the field of operation was ade- 
quately e-xposed, and the excision was per- 
formed well beyond the limits of the growth, 
through healthy tissue. Three years later the 
patient was free of clinical eddence of malig- 
nant disease. (See note at end of paper.) 

Case 4 An adult ^hite male, 45 years of age, 
registered in the clinic September 26, 1929, com- 
plaining of goiter, nen-ousness, and fatigue. The 
family history was negative. The patient had had 
the usual diseases of childhood and a nervous break- 
down in 1917. He first noticed enlargement of the 
thj-roid 3 years preiaously. The goiter had steadily 
increased in size since that time and was associated 
with nervousness, palpitation, tachycardia, fatigue, 
imtabdity, and headaches, aU of which symptoms 
were mcreasing He worried a great deal about his 
employment as a mail clerk which he stated was a 
neiwe racking 30b which almost resulted in a ner\ ous 
breakdown m June, 1929 

On examination the patient was found to be well 
nourished, weighing 172 pounds The pulse rate 
was 1X2, blood pressure 134 systolic, 76 diastolic, 
the skin was warm and moist There was no ex- 
ophthalmos or other eye signs The teeth showed 
man}' filhngs and crowns The tonsils were em- 
bedded, and there was no general ly mphadenopathy. 
The right lobe of the thyroid was enlarged to about 
three times the normal size and contained elastic 
nodules He had a fine digital tremor; otherwise 
exammation was essentially negative Clinical diag- 
nosis was adenomatous goiter with hyperthyroidism. 
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The primary operation was performed October 
2 1929 under nitrous omde-oTygen analgesu and 
infiltration with novocain The trachea was found 
to be displaced to the left The tight th3rroid lobe 
was about four times the normal size and adenoma 
tous m character The left lobe was about twice 
the normal size and colloid m character A sub 
total thyroidectomy was performed and the wound 
was closed around a rubber dram 

^facroscopical erantnalion The tissue removed 
consisted of the major portions of the right and left 
lobes The weight of these was 190 grams The 
right lobe measured 12 bj 6 5 by 3 5 centimeters 
and on section was found to contain a targe en 
capsulated quite cellular finely granular soft 
tumor m which there were areas of hyaline scar 
tissue There was only a small amount of non 
tumorous thyroid around the adenoma The left 
lobe measured 6 by a 5 by 3 centimeters and con 
tamed one small adenoma 2 centimeters in diam 
eter Otherwise it consisted of lobutaied trans 
lucent non tumorous thyroid neb m colloid 

VtcrtKoptcal examinaliou A section from the 
large tumor m the right lobe showed a partially 
difierentiatcd adenoma with only a slight amount of 
colloid There was considerable edema diffuse 
hemorrhage and in some areas the tumor was com 
posed of solid cords and masses of cells separated by 
endothelial lined blood channels (Fig loa) In 
these more cellular areas there was no colloid The 
cells were of fairly uniform type somewhat variable 
m size but mitotic figures were not recognized A 
few of the endothelial lined blood spaces contained 
Islands of tumor tissue (Fig lob) In view of this 
fact additional sections were taken These showed 
larger areas of the more cellular type of adenoma tous 
growth arranged m strands and solid masses of cells 
which were separated by a delicate vascularized 
stroma The histological picture was very sugges 
live but not conclusive for malignancy A tenia 
ti\e pathological diagnosis of malignant adenoma 
was made 

The patient made an uneventful recovery and 
was discharged from the hospital on the seventh 
postoperative day 

fn September 1931 nearly 2 years after the 
primary operation he returned to the clinic because 
of a painless swelling m the right side of the neck 
which had been present for 3 montbs and was 
gradually increasing in size 

On examination the thyroidectomy scar was 
found to be in good condilion and there was very 
little palpable thy roid tissue in front of the trachea 
About midway between the episternal notch and the 
angle of the yaw on the right side of the neck there 
was a rounded non tender freely movable mass 
about iJ-4 by K inches in size No other masses 
were palpable and there was no other evidence of 
recurrence or metastasis The mass was interpreted 
as a probable recurrence and operation was advised 

The second operation was performed September 
12 1931 under local anesthesia only The tumor 


nodule was etposed through a transverse inciaion 
and was removed by sharp dissection The wound 
was closed 

Macroscoptcal ezammolton The tissue remoid 
consisted of two small pieces Their weight was 4 
grams and they measured 2 by 1 by 0 5 centimeters 
and I s by I by I centimeters respectively Thev 
appeared to be composed of reddish grey, rncapsu 
fated colloid containing thyroid tissue 

Kuroscoptcal examinalton Sections revealed 
actively growing hyperplastic adenomatous thyroid 
tissue consisting of large and small alv eoli filled with 
closely packed epithelial cells of uniform size which 
were separated by well vascularized stroma and 
tended to form small acim which contained droplets 
of colloidal material There was no normal thvioid 
tissue present A pathological diagnosis of recurreat 
malignant adenoma was made 

The patient made an uneventful recovery aod 
was discharged on the second postoperatiie day 
A few days later approximately one crvthema dose 
of roentgen irradiation was given over the tight and 
left thvroid areas 

In September 1932 the patient came into the 
clinic for observation There was no evidence of 
recurrence 

In April 1933 obout j}{ years after ezeisioaof 
the first recurrence the patient returned to the 
clinic because of the presence of two small nodules 
in the suprasternal notch which were discovered r 
months previously These were firm and freely 
movable aod were thought to be recurrences 

The third operation was performed April 26 rojj 
under full averlin aneslhe»ia only The previous 
collar scar was excised the trachea was ewo ed 
and the muscles on the right side of the neck were 
divided transversely for the exposure of the ma s 
which occupied a position corresponding to the 
right thyroid lobe and extended to the carotid 
sheath but did not involve the carotid artery or 
internal jugular vein The tumor appeared to be 
encapsulated During the course of its removal the 
capsule of the tumor was ruptured and consider^le 
soft tumor tissue was spilled into the neck The 
tumor was found to be adherent to the thjTOid 
cartilage but was thought to have been compJeteij 
removed , 

Macroscopical txaminalioH Two pieces ot lis u 
were received for eTainiDation The weight of one 
which was removed from the upper right thvToi 
area was 2 grams it measured 3 s bv 2 by 0 7 «nt> 
meters and consisted of fibrofatty and ^nely lo 
fated normal appearing thyroid ti sue The weig 
of the second piece of tissue removed from the ion« 
right thyroid area was 17 grams and it 
S S by 4 by 2 5 centimeters ft consisted ot 

scartissue and two fairly well circumscribed nod 

of firm friable tumor tissue, the capsule of one 01 
the nodules having been ruptured 

Jfierojcopicfll exarntnolton Sections of tne n 
from the upper thyroid area revealed no 
malignancy Sections of tissue from th« Io"« 
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thyroid area revealed actively grovring adenomatous 
thyroid composed of solid strands and masses v?hich 
were separated by highly vascularized stroma. The 
cell masses tended to form small and fairly large 
acini some of rvliich contained droplets of colloid 
and an occasional mitotic figure rras seen Small 
blood vessels around the capsule contained clumps 
of tumor tissue. In general the tumor nodules ap- 
peared to be vreU circumscribed or encapsulated, 
and there vas very little tendency to invade beyond 
the capsule 

A pathological diagnosis of recurrent malignant 
adenoma rras made 

Following this operation there was hoarseness, a 
right abductor paralysis, and some induration but 
no discharge of serum from the wound Otherwise 
the recovery was uneventful and the patient was 
discharged from the hospital on the tenth postopera- 
tive day. 

In September, 1933, the patient was m the chnic 
with no evidence of recurrence, and he had regained 
his voice 

In March, 1934, he returned to the dinic having 
discovered two small nodules just above the scar on 
the right side of the neck, each about i centimeter 
in diameter. 

The fourth operation was performed March 6, 
1934, under analgesia and infiltration with novocain. 
One nodule was found embedded in the sternohyoid 
muscle and was removed Immediately beneath the 
muscle there was a second, more deeply seated 
nodule in the space between the larynx and the 
carotid sheath This nodule was attached to the 
laiyngeal cartilage, a part of which was removed 
along with the tumor mass. 

Macroscoptcal examination The tissue received 
for examination consisted of a piece of musde from 
the right side of the neck including a small well en- 
capsulated mass of tumor tissue measuring i by i 
by o 7 centimeter and a piece of tissue includmg a 
tumor nodule removed from the thiToid cartilage 
measuring 3 by 2 5 by 1.5 centimeters in whidi 
there was a circumscribed tumor nodule i 3 centi- 
meters in diameter, and several small fragments of 
muscle and scar tissue from the right thyroid area 
which were not grossly involved by tumor 

Muroscopical examination. Sections of the va- 
rious nodules showed actively growing adenomatous 
thyroid tissue similar in general characteristics to 
the recurrent nodules removed on previous occa- 
sions It was not frankly carcinomatous histologi- 
cally. Masses of tumor cells were present in venous 
channels 

A pathological diagnosis of recurrent malignant 
adenoma was made 

The patient made an uneventful recovery except 
for partial separation of the wound edges which were 
secondaril}* closed with clips. He was discharged 
from the hospital on the seventh postoperative day. 
There was continuance of the right abductor pa- 
ralysis 

May S, 193s the patient was readmitted to the 


hospital for removal of several small nodules in the 
incision and one at the level of the larynx These 
were freely movable and had been present a few 
weeks. 

The fifth operation was performed_ iMay 8, I933i 
under nitrous oxide-oxygen anesthesia. One small, 
hard, fixed nodule was removed from the region of 
the thyroid isthmus A second nodule was removed 
from the digastric triangle and a third nodule situ- 
ated in the lower right ceiwical region was found to 
be quite extensive and infiltrating into the carotid 
sheath and a portion extended behind the sternum. 
As much as possible of this nodule was removed. On 
account of oozing, the neck was packed open and 
dosed the followmg day. The three pieces of tissue 
received for examination proved to be recurrent 
adenomatous tumor tissue similar to that obsem'ed 
on previous occasions The recovery was uneventful 
and the patient was discharged on the seventh post- 
operative day. 

Following discharge from the hospital the patient 
was given roentgen irradiation, approximately one 
erythema dose over each lateral thyroid area 

In December, 1935, another similar course of 
roentgen irradiation was given over the right and 
left thyroid areas The patient had been seen on 
several occasions and there was no evidence of re- 
currence. 

In April, 1936, the patient came into the chnic 
with no endence of recurrence. 

The patient was last seen at the clinic October 8, 
1936. 7 years after the primary operation and about 
years after excision of the fourth recurrence. 
His general condition was good, but there was one 
small shot-like nodule at the outer end of the in- 
cision. 

This case further emphasizes what we be- 
lieve to be a prime fallacy in the treatment of 
recurrences of this tj^pe. WTien the patient 
returned about 2 years after the primary* 
operation, with a mass in the right side of his 
neck, various obser\*ers all agreed that it was 
rounded, appeared to be encapsulated, and 
was movable Perhaps on account of the un- 
certainty of the original pathological diagnosis 
and the possibility that the mass might be a 
lymph node rather than a recurrence, its re- 
moval was attempted under local anesthesia. 
During the course of the operation the mass 
w*as ruptured but was thought to have been 
completely removed. One year later the pa- 
tient was apparently free of recurrence but 
when seen 6 months afterward there were two 
small nodules in the suprasternal notch. The 
second and subsequent operations for removal 
of recurrences were more extensive and were 
conducted under full anesthesia, but the 
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I t A dianammsoc represenuuon of Ihe bilateral iniereoiJimumcaUon* be 
tween tie thyroid pleius of veins and the external and internal jugular veins in 
noBunate veins and the vena cava A tuoorvbich invgjves a lateral lobe of the thyroid 
Might extend via one or more of the venous routes and might produce local growths 
m the distribution of the superior middle inferior or thyroeideaima leuis 


tumor became more vvidclv disseminated and 
progressed beyond the possibility of complete 
surgical removal WTien last seen, the patient 
still had recurrence and a cure is not to be 
expected The duration o£ life, hotvever, is 
ditBcult to predict (Sec note at end of paper ) 


EVAtUtllON OF STUDY 

This paper is a preliminary rqiort of our 
experiences with a selected group of thyroid 
neoplasms in which the primary operation for 
their removal has been followed bj the devel 
opment of local recurrences in the veins of the 
neck, without detectable evidence of distant 
metastases 

The primary operations upon the patients 
whose histones are submitted were performed 
before the appearance of the article entitled 
“Radical Operation for Malignant Tumors of 
the Thvroid Gland,” recently published by 
Dr George Cnle and Dr George Cnle, Jr ‘ 
and which was designed, in part at least, to 
prevent or decrease the inadence of ;ust such 
local recurrences as are illustrated by the cases 
here reported 


G«or« » d Cr le Ge t«e Jr R»d c ' “l*f» 

ol the iliyfo d |Uad Cy « XiObt. 


Local recurrences of this nature are prob- 
ably more prevalent than one would suspect 
from a perusal of current literature The 
writer is unaware of any publications dealing 
with this particular phase of malignant goiter 

An appreciation of the manifold opportu 
nity for such local recurrences and their pos 
sible distribution may be gained from a study 
of the bilateral intercommunications between 
the venous networks of the lateral thjroid 
lobes and the internal, external, and anterior 
jugular systems and their convergence toward 
the innominate veins and the vena cava 
(F«g ii) , 

Naturally, anything in the way of a ditluse 
permeation of this venous maze would almost 
certainly preclude the possibility of successful 
surgical removal, and such ca es do not come 
within the scope of the present discussion Ue 
are aincemed here with recurrent nodules 
of limited number and limited distribution, 
which on clinical examination, are 
be accessible and to have a degree of mobility 
such as to justify the expectation that they 
can be removed 

It IS to be specifically understood that reck 
ICiS and futile block dissections of the neck n 
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obviously hopeless cases are not advocated. 

It is emphasized, however, that in certain 
instances the circumstances are favorable and 
for these we are asking special consideration. 

The circumstances which, with few excep- 
tions, are common to the cases here reported 
and which may be indicative of a possibly 
favorable outcome may be briefly summarized 
as follows: 

Clhucal findings. AH the patients had ade- 
nomatous goiter. All w’ere free of symptoms 
and signs of hyperthjrroidism except Case 4, 
m which the syndrome was fairly definite. In 
no instance was a positive clinical diagnosis of 
malignancy made before the primary opera- 
tion; such a condition was discussed as a pos- 
sibility in Case 2. During the course of the 
primary operation, malignancy was not sus- 
pected in 3 cases, but was suspected in Case 2 
in which the same question had been raised 
clinically. 

Palhological findings at the primary opera- 
tion In all cases the thyroid tissue removed 
contained adenomas which appeared to be 
encapsulated; invasion of the capsule and 
gross plugging of the veins b}’- tumor tissue 
were absent, except in Case 2. In none of the 
cases was the tumor as a whole frankly car- 
cinomatous from a purely histological stand- 
point; in Case 2, however, there were areas 
which could be interpreted as histological can- 
cer. The pathological diagnosis in Case i was 
multiple fetal adenomas; in Case 2, malignant 
adenoma; Case 3, h}’perplastic goiter with 
multiple adenomas, one of whicii was ma- 
lignant; Case 4, a tentative diagnosis of malig- 
nant adenoma was made. None of the tumors 
was cystic or distinctly papillary in character.i 
The pathologist as well as the clinician at the 
time of the primaiy' operation had difficulty in 
making a positive diagnosis of malignanq,’-. 
The one constant sign which might have sug- 
gested the possibility of future trouble was the 
presence of tumor cells or tumor tissue in the 
lumina of the capsular veins, and this sign was 
positive m the 4 cases reported. In these cases 
we were dealing with a preffiouslj’ benign ade- 
noma which tended to become mcJignant and 
in which the histologically adenomatous char- 

'Tumors of the thjToglcMal tact ard tumors of lateral aberrant ths- 
roid ongia ao not come within the scope of this discussion 


acteristics predominated over the carcinoma- 
tous The intensity of the malignancy* was of 
a low order 

Postoperative coarse. A striking feature of 
the postoperative course of the tumors under 
consideration is the relatively long latent pe- 
riod before the appearance of the local recur- 
rences and their tendency to remain localized. 
This is consistent with the relatively low order 
of the malignanc}' of the primary- tumors and 
the recurrences and is in striking contrast to 
the rapidity of recurrence and dissemination 
in the highly malignant undifferentiated or 
diffuse carcinoma of the thy-roid. Hence, in 
the case of tumors of low grade malignancy in 
which tumor cells or tumor tissue are demon- 
strated in the veins at the time of the primary- 
operation for adenomatous goiter, one would 
be justified in suspecting regrowth of the tu- 
mor in the veins in any patient returning 2, 3, 
or several y-ears later with a localized, appar- 
ently encapsulated mass in the thyuoid area. 
If, under such circumstances, there is no clini- 
cal effidence of distant metastases and if the 
mass is freely- movable or has only- limited fixa- 
tion as has been the case in the instances here 
recorded, operative treatment is indicated. 

Surgical treatment of local recurrence The 
operation might be of an exploratory- nature if 
deemed advisable but the operative procedure 
should be carried out in such a manner as not 
to lose the opportunity- of completely- remov- 
ing the mass if it be removable, and with little 
or no curiosity- about what is inside of it. 
Breaking into the mass, leaving remnants of 
it in the operative wound, and failure to re- 
move tributary- veins in which tumor tissue is 
present are almost certain to render a second 
successful surreal attack impossible. For 
these reasons it is probably- inadvisable to 
attempt to remove these apparently- innocu- 
ous, freely movable recurrent nodules under 
local anesthesia, especially if they are deeply- 
situated in the neck The more prudent course 
would seem to be to employ surgical anesthe- 
sia, to expose adequately- the tissue to be 
removed, and to pay- particular attention to 
the condition of the venous tributaries around 
the mass. 

The peculiar nature of the pathological 
process involved should be well understood 
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before institution of the first surgical procedure 
for the removal of the recurrence m order that 
the surgical attack may be directed against 
the Nasculat apparatus which harbors the 
growth, and that the details of the operabon 
may be designed to accomplish its purpose, 
namely, complete remo\al ol the leston Slop 
sies, inadequately concen ed, and illy executed 
surgical procedures are not in the best inter 
ests of the patients now under consideration 
The first operah&n for the remoiat of the recur 
fence ofitrs the best and, perhaps, the onlvoppor 
tunity for a cure 

Irradiation Radium and roentgen therapy, 
at least within the linutations of the irradia 
tion dosage employed in the cases reported, 
was ineffectual in preventing recurrences or 
cunng recurrences In Case r, radium treat 
meat was given o\er the right thyroid area 
ittimediately following the operation for re 
moval of the recurrence in the right lobe 
Seven months later a radium treatments were 
given over the recurrence in the left jugular 
vein The mass persisted for the succoring 
8 years, at the end of which time it was re 
moved surgically, and no irradiation uas 
employed ^ter this third operation More 
than d years later the patient was free of recur 
rence In Case 2, Coohdge tube treatment 
was given over the right and left thjroid areas 
shortl> after the primary operation Recur 
rence in the nght cervical veins appeared 4 
jears later and was removed about ipi \ears 


afterward Following removal of the recur 
rence, roentgen irradiation was given mto the 
open wound and 2 months later a second 
course was given More than 7 >eaTS after 
this last treatment the patient was free of 
recurrence In Case 3 no irradiation was em 
ployed Jn Case 4 roentgen imdiatioa iras 
given over the nght and left thyroid areas 
shortly after removal of the first recurrence 
Within the next y ears recurrences were 
exased on 3 occasions, follomng the last of 
which roentgen irradiation was given and re 
peated 7 months later When last seen the 
patient had a recurrent nodule m the scar 
The most effectiv e treatment of local recur 
fences of the type reported has been surgical 
removal, and there would seem to be no rea 
son for withholding it in favorable cases of 
this apparently radioresistant type of growth 


Non —Since the completion of tbs paper a of the pt 
oenw iave returned to toe clinic lor reuionS of rewrrenl 
nodules ID (be neck In Case < tliere vere two isau nod 
ufes, oneol nbicb was situated m tbedeiBiis neartbetMlit 
external end of ibe thyroidectomy wound and the etbn 
was situated in tbe suprasternal notch mesial to the nnt 
aternomastoid These two nodules were removed under 
genmi anesthesia July S 7 Wjt and proved to be emw 

hiatoloetcally to tbe previously removM recurrent noouW 

In ^ « 4 there was a small nodule immediately teneato 
the stifl nee r the ncht end of tbe old opera ti /t w euad and * 
second Urge! dtejJysv'uatedma a near the trachea on tie 
nght side which apparently extended posterior to l» r»M 
stemocJavtcular joint but there was no evidenceol ootar 

metasuses ThesmallBUperfieialnodulewasexcaedv-a c 

oitrous oxide and novocain anestbe'ia on June *9 1W7 
and proved to be similar Justologically to the rccuntnt 
nodules removed on previoui orcasiono 
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K. JEFFERSON THOMSON, M D., Mount McGregor, New York, and 
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E ven though numerous reports con- 
cerning the vital capacity (by defini- 
, tion, the maximum amount of air that 
can be exhaled after the deepest pos- 
sible inspiration) in pregnancj’’ have appeared 
in the literature (Table I) since the introduc- 
tion of spirometry into clinical medicine by 
Jonathan Hutchinson in 1846, there is no con- 
clusive e\ddence as to what influence normal 
pregnancy has on mtal capadt>^ A review of 
the literature (3, 4, 7, 14, 16, 17, 23, 29, 30, 
35, 36, 40, 41, 42) and most of the modem 
American text books onobstetrics (6,11,12,13, 
37) gives vague and conflicting information 
concerning the dtal capacity in normal preg- 
nancy and little information concerning the 
\dtal capacity in pregnant cardiac women, in 
the pregnancy ‘‘toxemias” and other ab- 
normal obstetrical conditions. 

For the evaluation of certain physiological 
phenomena that occur in normal pregnancy 
such as dyspnea and orthopnea, knowledge of 
the effect of pregnancy on the vital capacity 
is important Also, in a search for an early 
sign of heart failure m pregnant cardiac pa- 


the subjects under study were presented in a 
previous report (10). 

This report presents obsenmtions on the 
vdtal capacity in a group of 31 normal preg- 


nant women. 


PROCEDCSE 


The subjects for this study were obtained 
from the prenatal clinic of The Boston Ljing- 
in Hospital Those included presented no 
evidence of serious medical or obstetrical dis- 
order. Indimdual patients were excluded 
from the group only when, through lack of co- 
operation or inability to perform the tests, 
satisfactorj' observations could not be made. 

In addition, a small control group of 9 
normal non-pregnant women in the same age 
group was observ’ed over a 14 month period, 
usually at monthly intervals 
Of the pregnant group, \'ital capacity ob- 
ser\’'ations were usually made at monthly in- 
tervals before deliver^*, at 2 and 6 weeks post- 
partum and in some instances as long as a 
year or more after deliver}’' 

All determinations were made after at 
least 12 hours of fasting. Early in the study 


tients, one naturally turns to tests of clinical 
value in the non-pregnant. Of these, the 
vital capacity determination is the simplest 
and probably most valuable In order to 
evaluate such obseiv’ations in abnormal situa- 


obseri’ations were made uith patients in the 
bang, sitting, and standing positions. De- 
terminations taken with patient in the sitting 
position were especially adaptable to study 
of all pregnant women, since obsen’ations 


tions in pregnancy, an accurate knowledge of 
what happens in the normal pregnant woman 
is necessar}’ 

For this reason, Htal capacity determina- 
tions were made in conjunction with other cir- 
culatory studies as a part of a general study 
on the circulation in pregnanq- The com- 
plete data of the circulator}’ studies on 19 of 

'Oepartmcnt oi Obstetncs Han-ard Vniverat} 
Medtcai School and the Cardiac Clmic and Research Lahoraton , 
Boston L>ing-in Hospital, Boston 
The complete data on nhich this report is based will appear 
m tabular form m the repunts 


could be made on postpartum and sick subjects 
under practically the same conditions as on 
ambulatory patients, the only difference being 
that the ambulatoiy’and convalescent patients 
were allowed to dangle their legs over edge of 
bed while the others were required to sit erect 
in bed. For reasons discussed later, it soon ap- 
peared that the l}’ing and standing determi- 
nations added nothing to make their con- 
tinuance an important part of the study. 

The subjects were required to sit quietly at 
least 30 minutes before readings were initiated 
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and a 5 minute rest internal -nns reguited be- 
tween determinations Wien the lying and 
standing observations w ere made, a 30 minute 
rest period was required m each position be 
fore the test was started, and readings were 
then made in the manner described 

Each subject was given a demonstration of 
preciselj how the test was performed and its 
proper execution was demanded on each 
attempt The patient was instructed to exhale 
slowlj first, then to make a maximum rapid 
inspiration after which the mouthpiece of 
the spirometer was inserted m the mouth 
promptlj and without loss of air to the ex 
tenor, then to exhale forablj into the spi 
rometer and to continue expiration until the 
lungs were emptied as completely as possible 
At each attempt the subject was urged to 
make a maximum effort At the first visit 
several tnals were often necessary before the 
patient could perform the test properly If 
vital capaaty determinations are made under 
these conditions and in the manner desaibed. 
Its constancy on any da> is remarkable A 
scries of at least 3 determinations which 
checked within 50 cubic centimeters of each 
other and were satisfactory attempts (patient 
CO operative, maximum inspiration complete 
expiration, no extra breaths, no leakage; was 
considered a test and the highest reading of 
the group was taken as the vital capacity for 
that day 

The importance oj ad! erntg to the conditions 
under flitch the test ts earned out and Oie exact 
method of actually performing the test can not be 
creremphasiied If these conditions ate fol 
lowed rigorously, the variations observed in 
the vital capacity from month to month are 
likely to be due to actual changes in the vital 
capaaty and not to variations m technique 

As a means of companns the vital capao 
ties of different non pregnant individuals, it 
has been shown by West and by Cbnstie and 
Beams that correction for body surface area 
IS the moat accurate Accordingly such cor 
rection was made in this study The surface 
area was calculated from the height weight 
tables based on the formula of DuBois and 
DuBois Since no accurate method of deter 
mining the surface area of pregnant women is 
available, it was calculated on the basis of the 


patient’s “normal ” non pregnant ueight and 
height 

For normal non pregnant women the vital 
capacity is, according to Christie and Beams, 
approximately 2000 cubic centimeters per 
square meter body surface area They sbon ed 
that although it may normally nse above this 
figure, a decrease 0/ 15 per cent or more is 
usually considered as abnonna} These hg 
ures have been used as a basis for comparison 
between non pregnant women and pregnant 
women 

Jn addition, correction was also attempted 
for “corrected” surface area, this being com 
puted from the patient’s height and actual 
weight (15) as observed at varying tunes 
during pregnancy and tie puerpernim 

MEiaons 

The vital capacity was measured with a 
plain water spirometer (ColJms) lie sub 
costa) angle was measured with a protractor, 
the 3 determining points being the xyphoid 
process and points 7 centimeters from it on 
tie border of each costal margin 
Seven foot x ray photographs of the heart 
and lungs were taken on some of the patients 
and in a few at monthly intCAals throughout 
pregnancy and at the various observ-twn 
penod> m the puerperiura 
tither subjective or objective evidence of 
shortness of breath was interpreted as dy*p 
nca 

The duration of pregnancy in weeks which 
represents the time during pregnancy at 
which any observation was made has been 
calculated from the actual date of dehverv 
the duration of a normal full term prcgna"cy 
being taken as 40 weeks 
REStILTS 

Vital capacity and related observations on 
31 norma) pregnant women (21 pnmiparx, 10 
multiparffil comprise the matenal for tiu» 
report ‘ All the patients in this senes were 
observed at least once antepartum and at 
least once postpartun Unless otherwise 
specified, the vital capacity determinations 
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presented rvill be those which were measured 
with the patients in the sitting position. 

COiDPARISON OF WAL CAPACITIES TAKEN IN 
LMNG (supine), SITTING, AND STANDING 
POSITIONS 

In 10 cases Tutal capacity determinations 
were made on the same date with the patients 
in the ijdng, sitting, and standing positions. 
In general the changes during pregnancy' 
and the puerperium were similar regardlps 
of the position of the patient in which 
determinations were made _ (Fig i). The 
\'ital capacit}' was usuall)* higher when tak- 
en with the patient standing than in the 
other positions and higher sitting than lying. 
This is similar to the studies on the non-preg- 
nant cases of Hasselbalch (22) and of Christie 
and Beams There is a ra^er small diSerence 
between the sitting and standing determina- 
tions while the lying determinations are about 
5 per cent less than either the sitting or stand- 
ing vital capacities Because of the simi- 
larity in the trend of ^dtai capacity change 
in pregnancy and the puerperium and be- 
cause of the similar value of the sitting and 
standing observ'ations, the sitting position 
was chosen because of its applicabilit}' to this 
study as well as that of patients unable to 
stand, particularly decompensated cardiacs.* 
Regardless of which of the above positions 
was used in taking observations, it is evident 
that the \’ital capacity either remains the 
same or rises slightly in most of the cases as 

on the vital capacitj us pregnant cardiac patients vnM appear 
la a. subswjueal paper 


TABEE I.— \TTAL CAPACITY IN NOMJAL 
EREGN.ANT WOilEN — SUMilARN OF 
THE EITER.ATURE 
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pregnancy progresses and falls after delir'eiy; 
remaining at a lower level postpartum than 
antepartum. 

OBSER\'ED CAP.^CTTY (sITTING) 

One htmdred sisty-nine %'ital capacity ob- 
seivations were made on 31 normal pregnant 
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The a\erage obsened Mtal capaaty, utal capaatj- per square meter body surface area, «tal capacity per square 
meter bodj surface area “corrected” and the a\cr 3 ge weight, body surface area and subcosta! angle for the rarious 
periods of obsertation during pregnancj and the puerpenum m ji normal pregnant w omen. 
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Fig I The average vital capacity lying anting, slaadiajj »n cubic ceotaneters per 
Square meter body lurface area (oacorrected) m :o oormal pregnart *omen The 
^fizontal Jioe represents the average dormai vital capacity for non prepianf aoraen 
ine heavy perpendiemar hue represents delivery and separates ibe antepartum lod 
postpartum periods ijote that the lying vital capacity u about « per cent less than 
aitUflg and acanaiQg the general trend to all positwss is however the same 

womenCir7antepartum, 52 postpartum), the The smallest obsened vital capacitj \alue 
number of antepartum observations varied antepartum was 2,150 cubic centimeters, the 
between i and 6, the postpartum observations largest 4,100 cubic centimeters Postpartum 
varied between 1 and 3 Four patients were the range was from a nunimum of 2,510 cubic 
observed once antepartum 5 twice 2 three centimeters to a matirnum of 4,oyO cubic 
times, 10 four times, 5 fne times, and 7 six centimeters The average of all antepartum 
times These antepartum observations were observed vital capacity observations was 
distributed as follows dunng the 9 to i2 5 546 cubic centimeters, the postpartum av 
week period, 2 cases, during the 15 to 16 erage of all the observed values was 5,284 
week period, 10 cases, during the 17 to 20 week cubic centimeters 

period, ir cases, during the 21 to 24 week Although not present in every case or at 
period, 17 cases, during the 25 to 28 weekpe every obsenation there was a tendency for 
nod, 19 cases, during the 39 to 32 week period, the vital capaaty to increase dunng preg 
20 cases, dunng the 53 to 36 weA period nancy and decrease after delivery In 22 of 
20 cases, dunng the 37 to 40 week penod, 18 31 cases the last antepartum vital capacity 
cases was higher than the first in 4 it was less, m i 

Fifteen cases had i postpartum observa there was no change and in 4 there was only 
tion, II had 2 postpartum observations, 5 one antepartum observation so that such a 
had 3 postpartum observations The post comparison was impossible Further, m 24 
partum observations were made during the of the jr cases the highest antepartum vit^ 
i to 2 week penod in 27 cases, in the 3 to 6 capaaty was higher than the highest post 

week period in 10 cases, and in the 7 weeksor partuinobservation,in6 the reverse was tme 

later penod m 15 cases In only i case was there evidence of neither 

For the most part, the values were within antepartum increase nor postpartum de^ 
the normal range for non pregnant women crease The average of the vital capacities 0 



THOMSON, COHEN: STUDIES ON THE CIRCULATION IN' PREGNANCY 595 



Fi? 2 The average obsen’ed vital capaaty, eight, and surface area (based on 
n eight change in pregnane)') in normal pregnant m omen. The hea\')' peipendicular 
Ime represents debsery and separates the antepartum and postpartum periods 


the entire group showed a progressive increase 
from the twenty-first to twenty-fourth week 
value of 3,300 cubic centimeters throughout 
the remainder of the pregnancy, reaching its 
highest value of 3,455 cubic centimeters in 
the thirty-seventh to fortieth week period 
(Fig. 2) 

The average observed antepartum \dtal 
capacity values were as follows, for the 13 to 
16 week period, 3,264 cubic centimeters; for 
the 17 to 20 week period, 3,224 cubic centi- 
meters; for the 21 to 24 week period, 3,300 
cubic centimeters; for the 25 to 28 week pe- 
riod, 3,314 cubic centimeters; for the 29 to 32 
week period 3,346 cubic centimeters; for the 
33 to 36 week period, 3,385 cubic centimeters, 
for the 37 to 40 week period, 3,455 cubic 
centimeters The average postpartum values 
were: for the i to 2 week period, 3,204 cubic 
centimeters, for the 3 to 6 week period, 3,153 
cubic centimeters, for the 7 plus week period 
3,248 cubic centimeters 

After deliver)' there was a sharp drop in 
the average \’ital capadtj’’ from the thirty- 
seventh to fortieth week value of 3,455 cubic 
centimeters to 3,204 cubic centimeters in the 
first to second week postpartum period. It 


remained at essentially the same level through- 
out the postpartum obseiD'ation period which 
in some patients e.xtended over a year period 
(6 cases) or longer (the longest postpartum 
observation being 81 weeks) 

It can be seen from both indimdual cases 
and the average values that the obsen'^ed 
\dtal capacity increases slightly or remains 
constant as pregnancy progresses, decreases 
abruptly following deliver^' (2 weeks post- 
partum) to its lowest level in the study, and 
then returns to a level similar to that ob- 
served in earl}'^ pregnancy. This is presum- 
ably equal to Uie “normal” non-pregnant 
level, although there are no data on that 
point. 

The mammum increase in the prepartum 
vital capacity with the first observation taken 
as 100 per cent amounted to approximately 
12 per cent (Case 31). 

The maximum decrease in the vital ca- 
pacity obsen^ed during the course of preg- 
nancy with the first obsen'ation taken as 
100 per cent amounted to appro.ximately 7 
per cent (Case 40). 

For purposes of comparison the changes in 
bod}"^ weight and approximate surface area 
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Fig 3 Tie nUl capacity to cubic ccotimetcrs ber 
square meter body sunaee area {uncorrccted) in nonnal 
pKgaut uomen The borizonul line repreteots tbe 
average conns! vital capacity for non pregnant women 
The curvet oE individual cases are ptaccM separately the 
curve of average values beieg plotted with a heavter line 
Tbe heavy perpendicular tine represents deliveiy and 
separates the antepaxtum and potlpartam peruxls 


computed from the changes tti weight are 
charted with the obserted vital capaatv 
(Fig s) 


\rTAL CAPACITY, CORRECTED 

A On basis of “normal surface area In 
order to compare the vital capaaues of differ 
ent pregnant individuals with each other and 
with non pregnant women, the vital capaat> 
per square meter body surface was calculate 
from the observed total capaaty and the sur 
face areaof the patient For reasons pointed 
out previously, the surface area was tha.t de 
terrmned from the patients measured height 
and the ‘'normal ' non pregnant weight i e 
the “normal” non pregnant surface area 
Each value for observed vital capaaty 
dunng pregnancy and the puerpenum was 
divided by this ‘ normal” surface area value 


with the resulting value being termed vital 
capaaty in cubic centimeters per square 
meter body surface area 
On this basis the average v alues antepartum 
were for the rj to i6 week.penod, 2,103 cubic 
centimeters, for the 17 to 20 week penod 
2,rx2 cubic centimeters, for the 2r to 24 week 
period, 2,116 cubic centimeters, for the 23 tojS 
week period, 2,156 cubic centimeters, for the 
29 to 32 week period, 2 16S cubic centimeteri, 
for the 33 to 36 week period, 2 179 cubic 
centimeters for the 37 to 40 week period 2,20^ 
cubic centimeters The postpartum averages 
were for the i to 2 week period, 3,067 cubic 
centimeters, for the 3 to 6 week period, 2,0^0 
cubic centimeters for the 7 plus week period 
2,112 cubic centimeters The mimmam value 
antepartum was 1,470 cubic centimeters tie 
maximum value was 3,555 cubic ccntimcten 
the average of all the antepartum observations 
was 2,158 cubic centimeters The postpartum 
minimum value was 1,605 cubic centimeters, 
the matimum was 2,500 cubic centimeters, 
theascrageol a)J the postparfimi observations 
was 2,077 cubic centimeters 
Since for each patient the correction factor 
remains constant tbe changes observed in 
the vital capacity during the course of p«g 
nancy and the puerpenum for the individuai 
cases will be similar to those noted under the 
observed vital capacity 
The curve of average values differs but 
slightly from the average curve of the ob 
served vital capaaty (Fig 3) 

Od the basis of companng the last antepw 
turn observation with the first, 32 cases showed 
an increase in vital capacity as pregnancy 
progressed 4, a decrease, i no change, aw 
in 4 single observ ations antepartum prevented 
sudi a comparison Twenty four of the 31 
cases ^owed the highest antepartum obset 
vation to be higher than the highest post 
partura observation while 6 showed the 
oj^site and i showed no change 

The values of the vnta! capaaty in most m 
stances approximated the value set as nonw 
for non pregnant women ic 2,000 woic 
centimeters per square meter body surface 
area (8) Nineteen, had vital capacity above 
100 per cent of normal, 21 of the 31 had vita! 
capaaty of at least 90 per cent of normal, 29 
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Fig 4 The average vital capacity in cubic centimeters per square meter body 
surface area (uncorrected) and corrected for -aeight change in pregnancy. The hon- 
zontal hne represents the average normal vital capacity for non-pregnant women 
The heavy perpendicular line represents deliverj’ and separates the antepartum and 
postpartum periods 


had vital capacity of at least 85 per cent of 
normal; only i of the entire group (Case 31) 
falhng below 80 per cent In this patient the 
mtal capacity was 74 per cent of normal at its 
lowest level in the twenty-fourth week of 
pregnancy and 88 per cent of normal at its 
highest level in the thirty-sixth week of preg- 
nancy The postpartum ^dtal capacity ob- 
serv'ations on this patient made at 2, 6, 26, 
and 65 weeks after delivery never exceeded 
the highest pregnancy value of 88 per cent of 
normal. 

B. On basis of surface area corrected for 
■weight changes during pregnancy. An attempt 
was made to adjust the ^dtal capacity for 
surface area changes during pregnancy Since 
no accurate method was known for deter- 
mining the surface area during pregnancy, the 
usual height-weight tables (15) calibrated 
really for non-pregnant individuals, was used 
which probably approximates the actual sur- 
face area in pregnancy. It seemed of interest 
to carr}"- out this calculation, inexact as it is, 
to get some idea of how the vital capacity was 
changing with respect to the changes in sur- 
face area that occur as pregnane}^ progresses 


HTien this was done it was found that the 
adjusted vital capacitj’- decreased between 
the 17 to 20 and the 25 to 29 week periods, 
increased to a maximum at the 33 to 36 week 
period, decreased at the 37 to 40 week period, 
remained constant at the 2 week postpartum 
period then increased again (Fig. 4). It will 
be seen from this that the vital capacity did 
not increase proportionate to the surface 
area increase, hence there was, in the adjusted 
vital capacity, a decrease. For instance, the 
observ^ed vital capacity increased in the 37 to 
40 week period, but since the weight and the 
adjusted surface area, which reflects this 
change, increased proportionately more, there 
is an apparent decrease in the vital capacity 
when corrected for this factor. 

The average values of the vital capadtj- 
“corrected” for surface area changes in preg- 
nancy were- for the 13 to 16 week period. 
2,064 cubic centimeters: for the 17 to 20 week 
period, 2,135 cubic centimeters; for the 21 to 
24 week period, 2,023 cubic centimeters; for 
the 25 to 28 week period, 1,989 cubic centi- 
meters, for the 29 to 32 week period, 2,039 
cubic centimeters, for the 33 to 36 week 
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period, 2,055 cubic centjRietors, lor the 37 1040 
week period, 2,004 cubic centimeters f'ost 
partum ibe a\erage values were for the i to 2 
neck period, 2,007 cubic centimeters, for tbe 
3 to 6 week penod 1,979 cubic centimeters, 
for the 7 plus week period 3,090 cubic centi 
meters The nunimuni value antepartum nas 
1,396 cubic centimeters the maximum *475 
cubic centimeters the average of all the ante 
partum observations was 2043 cubic ctenli 
meters The minimum value postpartum was 
1,586 cubic centimeters, the maximum was 
2,457 cubic centimeters the average for all 
the postpartum values was 3 030 cubic centi 
meters 

Subcostal angle The subcostal angle was 
measured tah times on 35 patients 86 times 
antepartum and 40 times postpartum There 
IS a progressive increase m the subcostal angle 
as pregnancy progresses seen in 18 of 25 cases 
and in the curve of average values (Fig 5), 
m 4 cases there were single antepartum ob 
servations and in 3 of the cases no change 
was noted In no instancfr did the subcostal 
angle decrease m size during the antepartum 
penod 


B> the second week postpartum there m a 
sharp decrease m the subcostal angle which 
jn the group averaged 28 7 degrees By the 
seventh week postpartum or later the sub 
costal angle had returned to its early pt?g 
nancy level (Fjg 5) 

The average values for the antepartuni 
subcostal angle were for the 13 to t6 week 
period, 68 S degrees, for the 21 to 24 week, 

penod, 800 degrees, for the 25 to 28 week 

penod 83 s degrees, for the 29 to 32 week 

period 88 7 degrees for the 33 to 36 week 

penod, 93 i degrees for the 37 to 40 week 

penod, 103 5 degrees Postpartum the aver 
ages were, for the i to 2 n eek penod, 74 8 de 
grees, for the 3 to 6 week pmod 63 o degrees 
for the 7 plus week penod, 68 o degrees 
X rey studies The lung markings were in 
creased without exception in x ray photo 
graphs of the chest taken during pregnancy 
Postpartum x ray photographs of the chest 
resembled those of non pregnant women et 
cqit for variations interpreted as due to 
diadows of the enlarged Jactating breasts 
The diaphragms were elev ated dun ng preg 
nancy In 3 cases studied at frequent inter 
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vals witli x-ray photograplis of the chest, ^e 
diaphragms maintained their position relative 
to the ribs, yet the distance from a fixed point 
(the transverse process of the first thoracic 
vertebra) to the dome of the diaphragm (the 
vertical or long diameter of the chest) de- 
creased as pregnane}^ progressed and increased 
postpartum. The maximum antepartum de- 
crease was 4 centimeters, the maximum in- 
crease postpartum as compared with the 
minimum antepartum value was 3 5 centi- 
meters. Also, the transverse diameter of the 
chest increased antepartum and decreased 
postpartum. The maximum increase in the 
transverse diameter of the chest during preg- 
nancy was 2 I centimeters 
As the transverse diameter of the chest in- 
creased and the long diameter diminished 
during pregnancj' the xntal capacity increased. 
Postpartum, when the chest configuration re- 
turned to normal, changes in the diameters 
of the chest occurred wMch were the reverse 
of those just described and, concomitant with 
them, the vital capacity diminished 
During fluoroscopic examination of the 
thorax, the diaphragms, although elevated 
during quiet respiration, were seen to be ca- 
pable of mo%dng with apparently normal ex- 
cursion during forced inspiration and e.xpira- 
tion, although at a somewhat higher level than 
in the non-pregnant state. 

Dyspnea. Dyspnea occurred in 18 of the 31 
patients, i.e., in approximately 60 per cent. It 
appeared as early as the third month in i pa- 
tient (Case 45) and in i patient continued 
into the puerperium (Case 31). It was noted 
in every month of pregnancj'. It was noted 
in the second week postpartum (Case 31). In 
some patients it was present one month, ab- 
sent the next, and later recurred; in others it 
persisted over a several months’ period irre- 
spective of how the lutal capacity was chang- 
ing. Howty'-er, it tended to be present some- 
what mori frequently in the latter months of 
pregnancyj 

^ Dj^spnejj, therefore, bore no constant rela- 
tionship t|> vital capacity; in this group it 
occurred i|i some cases in which the tytal ca- 
pacity wfs highest and in others it was 
found to |De absent when the \’ital capacity 
was at its lowest. 


EVALXIAXIOK OF STUDY 

Irrespective of the mode of presentation of 
the data, except on the basis of “corrected” 
surface area, the %dtal capacity increases 
slightly or remains constant as pregnanty 
progresses and decreases postpartum. Since 
the accuracy of computing the surface area of 
pregnant women is questionable, the signifi- 
cance of the changes in vital capacity" cor- 
rected for this factor is doubtful. 

In a reNoew of the literature on vital ca- 
pacity in pregnanty, it is significant that 
every careful study based on repeated dbsena- 
iims on the same patients showed an increase 
in the obsen'ed vital capacity during the 
course of pregnancy and a decrease post- 
partum, although the number of cases ob- 
served was small (Hasselbalch (23), i case; 
Root and Root, i case; Enright, Cole and 
Hitchcock (16), 7 cases). Rowe who studied 26 
cases in the same manner found similar 
changes antepartum but his studies were in- 
complete since no postpartum obsen'ations 
were recorded. In addition, 30 compensated 
cardiacs studied in a similar fashion showed a 
similar increase in vital capacity during preg- 
nane}' (38). 

It should be stated that most of the authors 
reporting a diminished rdtal capacity' ante- 
partum (Zhurakovski, Wintrich, Alward) 
made obsen'ations during the period imme- 
diately before deliver}' (usually within i 
week) In some of the cases of Root and 
Root and Enright, Cole, and Hitchcock most 
of which show a definite increase in x'ital 
capacity during pregnanc}', there is erddence 
of a slight drop just before deliver}'. Unfor- 
tunately, no special study of that period was 
made here. However, it is highly possible 
that this factor may be responsible for the 
discrepancy in the literature. Other possi- 
bilities to explain the conflicting reports 
(Table I) may be one or more of the following 
soiuces of error: 

1. Obsen'ations on difierent patients at 
different periods in pregnane}' and the puer- 
periiun. 

2. Insufficient period of time spent in 
obsen'ation. 

_ 3. Poor performance of the test by the pa- 
tients studied. 
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FJg 6 Tie vit#! capacity u» cube cmtuaetcrs per *Q«are meter bod> jurface area 
ID 9 Donnal odd pte^mant womea The boruental line represcalt the average normal 
vital capacity for uomea The cvrv(sau(pgeat a teasonal treed 


4 Pfcseace of unrecognized tntcrcurrcnt 
disease which may have influenced the \ital 
capaat) 

5 Failure to adhere to standard conditions 
for performing the tests 

These possible errors have been eliminated 
in this stud> 

Since the increase observed m the vital 
capacitj m pregnancy is rclativelj small and 
not alwajs constant the question of its stg 
nificance arises 

In a group of normal non pregnant women 
(Ftg 6) then, is some fluctuation from ob 
servation to observation both above and be 
low the mean while in pregnant women there 
IS a slight but usually progressive increase 
before delivery with a sharp dccnase by the 
second week postpartum (Fig 3) 

The standard deviation of the normal non 
pregnant group when the variation around 
the'^mean of each individual patient is con 
sidered.is 58 cubic centimeterswith a probaWe 
error of ± 30 cubic centimeters 

The total increase m average vital capac 
itv in the pregnant women from the six 
teenth to the fortieth week is +102 cubic 


centimeters which is 2 6 times the probable 
error above . 

The decrease in the vital capaaty from the 
last average antepartum to the first average 
postpartum value is — 138 cubic centimrters 
whiA IS 3 s times the probable error, the final 
postpartum value which is presumably the 
normal non pregnant value is — W cubic 
centimeters which is a 4 times the probable 


error , 

Further when one compares the last ante 
partum value with the first, it is found that 
m 22 of 27 cases where data for compansoa 
were present, the vital capaaty is higber at 
the end of pregnanev Tins plus the f 
that m 24 of 31 cases the highest antepartu 
value is higher than the highest p^tparlum 
value, IS additional evidence that there is an 
antepartum increase in the vita! capac y 
with a postpartum decrease 

From the data presented it appears that 
the v^tvl capacity certainly does not one 
decrease dunng pregnancy it 
Slant or increases teaching a maximum d uring 
*1.- mntifh of oreirnancv and diminisnes 


postpartum 
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The possible factors which might effect 
changes in the ^'ital capacity during pregnancy- 
should be discussed. These are: (i) traiiung, 

(2) increase in body weight, (3) changes in 
chest volume, (4) changes in position and 
movement of the diaphragm, (5) changes in 
the residual air, (6) mobility of the thoracic 
cage, (7) changes in intrapleural and intra- 
abdominal pressures, (8) changes in the acces- 
soty muscles of respiration, (9) mechanical 
eSect of the enlarged breasts and physio- 
logical effects of lactation. 

Since the patients in this study had re- 
peated obser\’'ations made on them, the possi- 
bility of irainmg being a causal factor was 
considered. This seemed unlikely since the 
last, i.e., the postpartum observations were 
not usually the highest ones. To exclude 
further this possibility, 9 normal non-preg- 
nant women from 20 to 38 years of age (aver- 
age, 28 6 years) who were followed at frequent 
intervals over a 14 month period failed to 
show a progressive increase in their xntal 
capacities (Fig. 6).^ 

Although there is a progressive increase in 
body weight during pregnancy, its increase is 
out of proportion to the increase in xdtal 
capacity The effect of weight gain on the 
vital capacity of a normal indiridual is not 
known and data on this point could not be 
found in the literature. The similar increase 
and decrease in both during the course of 
pregnancj'^ and the puerperium (Fig. 2) al- 
though disproportionate suggests a possible 
relationship. 

It has been shown by Zhurakor^ki, Mac- 
kenzie, and others that the circtnnfereitce of 
the chest increases in pregnancy about 5 to 7 
centimeters which finding has been substan- 
tiated in this study. It has also been demon- 
strated by Klaften and Palugv'ay that the 
anteroposterior and transverse diameters of 
the chest are increased while the long diameter 
is usually decreased which was also true of 
those measured in this study. The subcostal 
angle increases during pregnancy. The corre- 
lation between the increase in vital capacity and 
the increase in subcostal angle is striking {Fig 5) 

ob^rvalious on the nonnal con-pregnant group suggest the 
P 05 £ioiht 5 of a seasonal vanation m capaatj Ihe on tbc 
normal pregnant women presented here were analysed to delennicc if 
tne iccrc^ noted dunng p'^:gnacc> was caused bj seasonal trend Sndj 
was not the case. 


and indicates that the change in vital capacity is 
linked with change m chest configuration. 

It has been shown by Kountz and Alex- 
ander that the vital capacity in patients with 
emphysema can be increased by elevating 
the diaphragm by means of a specially de- 
signed abdominal belt. Thus it can be seen 
that an elevated diaphragm does not invari- 
abty mean reduced vital capacity, as com- 
monlj>- supposed, but may actually tend to 
increase it. Such a factor may operate in 
pregnancy'. The mechanism by which this 
increase is brought about is not known but 
maj- be associated with reduction in the vol- 
ume of residual air and hence an increase in 
vital capacity. This e.xplanation of the in- 
crease in vital capacity in pregnancy has been 
suggested by Hasselbalch (23). 

The relativ^e mobility of the thoracic cage has 
been shown by Peabody and Wentworth to 
be a factor in vital capacity vmiue A study 
now being conducted by Gorman and Thom- 
son indicates that there is more mobility in 
the stemomanubrial joint during pregnancy 
than in the puerperium. That this may be 
due to “relaxin,” the hormonal substance 
shown first by Hisaw to affect the sjunphysis 
pubis of the pocket gopher, later purified by 
Fevold, Hisaw and Meyer, and recently dem- 
onstrated by Abramson (1) in the blood of 
women as early as the tenth week of preg- 
nane}'-, is a possibility. Further evidence 
that the change in the chest configuration is 
possibly under hormonal control is the obser- 
vation that the subcostal angle begins to 
■widen, as did the s}Tnphysis pubis in the 
studies of Abramson, Roberts and Wilson (2) 
earlier in pregnanG}’ than could be accounted 
for satisfactorily by mechanical pressure of an 
enlarging uterus. 

Changes in both the absolute intrapleural 
and intra-abdominal pressures or in a ratio of 
one to the other might be a factor in producing 
vital capacity changes in pregnanev' and 
puerperium, but there are insufiident obser- 
vations on this point 

The influence of pregnancy on the accessory 
muscles of respiration is not known. It is con- 
ceiv-able, however, that one of the important 
factors in the rather marked decrease in vital 
capacity immediately postpartum is a change 
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m tone and lack of efficiency of the accessoiy only a slight increase la vital capaaty to 
muscles o{ respiration, particularly those of accompany it would lead to the devW 
the abdomen foUowmg delivery That this ment of dyspnea This is pteosely 
decrease is not due to effect of anesthesia and happens m pregnancy The pnlmonarv ven 
g^eral operative manipulation is shown hy tilation increases constdarahjy, as » shown 
the work of Churchill and McNeil who dem bysever^ observersamongwhora are Aathocy 

onstrated that vital capacity decreases only and Hansen (5) who demonstrated an aver 
in postoperative patients with ahdoBiuial m- age 57 per cent increase 

"niat the imtabilitj of the ‘^respiratory 
The mechanical effect of the snlar^ed c«itcr” is heightened, as shown by Hassel 
breasts during pregnancy, patticulariy post- batch {?j),iso/furthennterestJJ 33 CDDsidera 
partum, and the actual phj siological changes tion of the "dyspnea of pregnancy" And 
assoaated with heiahon may be important finally it is reasonable to speculate that the 
factors m the postpartum decrease m vital altered lungs ofpregnancy (35) may through 
capaaty rurtherunderstandiogofthepbysi the mechanism of rcSer dyspnea from the 
ology of lactation is necessary to danfy this congested lungs, described by Harnson, Cal 
poin,t houn, Cullen, Wilkins, and Pilcher lead to in 

One might evpect, from the foregoing con creased ventilation and dyspnea 
sideration of the factors which tend to in 


crease the lutal capaaty during pregnancy, a 
greater increase in vital capacity than js 
actually observed This relatively small m 
crease, however, may well be the net resultant 
of forces On the one hand most of the factors 
discussed would tend to locrease the vota] 
capacity On theother hand the effect of the m 
crease m v olumeof the pulmonary v ascularbcd 
in pregnancy would tend to dimmish the vital 
capacity That there is an inaease in volume 
of the pulmonary vascular bed w pregnancy js 
evidenced by \ ray and fluoroscopic e’carmna- 
tion of the lungs (34) andby histological exam- 
inations of Hofbauerwfao described around the 
branches of the fine bronchioles marked con 
geslion of the vessels and penbronchial in 
filtration, diiefly with lymiphocytes la most 
cases, the first set of factors must predomi 
nate 

This study suggests 

1 Since the vital capacity does not as 
commonly supposed, decrease spontaneously 
during normal pregnancy, a significant de 
crease during pregnancy must be explained 
by some pathological slate 

2 The ‘‘dyspnea of pregnancy can not be 
explained as it commonly « by a decrease 
m vital capaaty Dyspnea depends, as has 
been demonstrated by Peabody (32) and 
Harnson (20) largely on the ratio between 
vital capaaty and pulmonary ventilation A 
large increase in pulmonary ventilation with 


1 The vital capaaty in noiinal pregnant 
womea is within the limits set as normal for 
non pregnant women 

2 During the course of norma! pregBaney 
the observed vital capaoty usually remajnt 
constant or shows a slight increase 

3 The observed vital capacity decreases 
after delivery in most cases 

4 There is an increase tn the subcosU! 
angle during pregnancy, with a postpartum 
decrease 

5 The increase in vntal capacity during 
pregnancy paraSlefs dosely the increase rs 
subcostal angle value, as does thepostpattv® 
decrease 

6 The change in vital capaaty m preg 
nancy is assoaated with alterations in the 
suK and shape of the chest 

7 The Jocrease in the observed vital a 
paaty in pregnancy is not proportionately 
as great as the increase in body weight anu 
approximate surface area 

8 The vital capaoty in the lying position 
dnntig pregnancy is approximately 5 
cent less than in the sitting and standing 
positions, but changes m a similar way 

o The vital capaaty in the standing 
tjon during pregnancy is slightly higher t 
that tn the sitting posiUon 

JO Age and panty have no apparent cneci 
on the vital capaaty w pregBaccy 
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The authors are indebted to Drs George P. Robb and 
Duncan E Reid for assistance m part of this u ork and to 
Dr E B Wilson, statistiaan, for rei-ieinng the charts 
and data 
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BILIARY DISEASE IN YOUNG SUBJECTS 

ALFRED H POTrER,MI>,F ACS, Springfield Ohio 

T he increased consideration being be found in the literature supporting the the 
show n gal] bladder disease in children oij that very often biharj disease ongmates 
asevidencedby theman> papers and m the early years of childhood . , , . , 
case reports that have appeared in Beanag m mind the fact, established ^ 
the literature since the publication of my ong- clinical study and observation, that the ^ 
inal article’ is indeed gratifying While some results in gall bladder surgery ate enectea i 
tv nters still claim the occurrence to be exceed joung subjects, and that postoperative wm 
meU rare a greater number have conceded il plications are most apt to occur ana ^ 
to be far more prevalent than was foimerly operative indigestion ^d pain are mos p 
iLueht wntmue m patients who have surgerj m later 

It IS not my intention to infer that the dis life, every effort shouW be 
ease is as common m childhood as in adult correct pre-operativc diagnosis Thisjiouhl 
liS!>et I do contend that had gastro intest. notbed.fficu It The history ^dd^sedfind 
na! dlslurbanccs, icterus, and other symptoms mgs am usually typiwl In ^ 

m children received the same consideration "’erow ca^ on record, one gams ^ P 
that lie symptoms would have received m sion that bad the possibdity 
adults many^casea oE gail bladder disease disease beca entertamed the ^ 

«uU aoThave escaped rLga.tioa hare aeS'obI 

la my estimation catl> rccogmlion and /" “95® ,a establisliiig 
earlv treatment are not only essential (ot the collected data I succeeded 
patient 8 immediate relief, but more partial gallbladder disease m | ,,^, 11 , 

Fatly to avoid the possibilitj of disease o, the possibility not oitte rettboob 

E in later life lam firmly convinced that inconsistent « ith the tenor ol tne tctHi 

at the present time, gall bladder surger, in aid 8en»id ,a 

childrenisseveralsearsniarieareonhesymp from the literature 

toms This IS emphasized by the (act that a eluding e ol my . ,, ,pi,e uppet 

large majority ot Sises of gall bladder disease helwern r,rs * 9 Plj 

,n The third and (outlh decades givie histones age bmit S'* 6, cases, >7 »' 

„fs,™p.oin.datingbacl.totbefirstorsecond ■”,«r8^published_^a_^b^^^ 

•’'Sl'interestingtonotethatthemorereceat !«“ * Se^rpnirVo S* 

tettbooks cm pcdiatncs do not shots this con frem “,itera?ure f.om Angusl, 

dition in children to be a pathf^ogical curiosity through luly iQ37 and personal com 

of httle or no importance The subject ^ 5?“' and obsetvauoas have revealed 

serves and is receiving XSs™ ^h ivhcn added to the ,i pnor 

It IS my belief that in the future vuith the ap previous re 

plication of advanced methods, agreater num * ,9 cases 

ber of diagnoses mil be made pie-operatively P»rt ta „„mbct of cases pro'« 

and & lesser number at necropsy *},«► ,,aji hiadder disease in children is by 

has since his previous report, that ga» .n observed cases 

II#:sssets, 

dUd herewith Case , is typicaUf aiiray tt »Biliary “raot disease ."yojingjM 

■OdlbW la drenis therefore an entity which 

tsijs <6 JW-toS - 
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suspected when clinical symptoms consistent 
with it are present and cannot be satisfac- 
torily accounted for by other pathological 
conditions After such elimination, special 
tests for biliar}^ tract disease should be applied 
There is little to be added to what has 
already been said regarding the incidence of 
gall-bladder disease in children However, 
certain aspects of the etiolog)^, sjmiptomatol- 
ogj^ and diagnosis might be stressed. 

ETIOLOGICAL COKSIDERATIONS 

There can, I think, be little doubt that in- 
fectious disease of some part of the digestive 
tract is one of the principal causes of gall- 
bladder disease in children T3p)hoid fever 
has been mainly incriminated Since the in- 
cidence of typhoid in the United States has 
greatly diminished with no relative change in 
the incidence of gall-bladder disease, one must 
look for other contributor^' factors such as in- 
fections of the upper respiratory tract, includ- 
ing influenza and pneumonia, scarlet fever, 
appendicitis, intestinal parasites, and some- 
times a history of abdominal trauma (Table 

I) 

Cholec)'stitis may also be a complication of 
the systemic infections of childhood A mod- 
erately large number of cases have been ob- 
served in the convalescent stage of scarlatina: 
Schottmueller details 5, Scixl and Gross 
and Ssau rimondtsch report similar instances 
Schottmueller associates hepatitis with the 
cholecystitis in his cases, and beheves that 
the toxin of the hemolj-tic streptococcus and 
not the microbe itself affects the liver and 
gives rise to the complication 

We must not overlook the possibility of a 
congenital origin of biliar)' tract disease, as 
illustrated in the cases of [Melchior, of Brooks, 
and of Dotti 

Zelditch, et al . in some of the cases observed 
by them, associated cholec3-stitis with lamb- 
hasis, the latter being the etiological factor of 
the former. 

SYilPTOMS 

YTcn biliai3' tract disease exists in chil- 
dren, the s3'mptoms, in most cases, are the 
same as in adults Young children, unable to 
describe their S3'mptoms accurateh', are in- 
clined to complain on]y of abdominal pain not 


TABLE I.— BTTREAE OE CENSUS EEPORT ON 

ETIOLOGY, AGE, SEX, RACE 

A Deaths id children under 15 j ears of age from causes considered etio- 
logical factors in biliarj* tract disease, in white, cegro, and other races 



Males j 

Females 

! Total 

Xntectious and parasitic diseases 

13,201 1 

J 3 ,S 07 j 

1 a6,ooS 

Appendiatis j 

1 , 76 - j 

! 7...-7 

^ 3.194 

Influenza, re 5 piralor> complies- ! 
tions specified i 

! 

1,277 i 

1 

1 997 

! 2,274- 

Scarlet fe% er j 

949 1 

1 S43 

1 1.794 

T>phoid fever 

2 aS ' 

1 ^Sc ! 

1 S7S 


B Deaths from biliary calculi in children not o\er 15 jeors of age, in- 
cluding males and females, white and others, none 
C Deaths from other dishes of gall-bladder and biliary passages in 
children not o% er 15 3 ears of age 



Under! 
I yr 1 

1 

;i>-r 1 

'.2 yrs 

3 373 

i 1 

| 4 >rsl 

i 5 to 

9 yrs 

10 to i 
14 yrs 1 

j Total 

Males— 

white 

4 ! 

0 1 

4 

1 4 

2 1 

4 . 

2 

iS 


negro 

0 1 

I 1 

0 

0 1 

t 

r ; 

r 

4 

Other races ! 

0 ' 

0 * 

0 

0 

0 ' 

9 ' 

0 

0 32 

Females 

- 

jWhite 

I 

3 ' 

0 

3 ' 

1 ' 

1 ' 

4 

12 



|ncgTol 

t ' 


0 j 

0 i 

0 ! 

0 ‘ 

I 

5 

Other races 

0 

0 1 

0 1 

0 

0 

0 1 

0 

0 14 







1 





— 


‘The Bureau of Census report on deaths by age, sex, and 
color or race m the Registration States (including Distnct 
of Columbia), 1920 to 1934 (Vital Staitstlcs — Special Re- 
ports, 1936, 1-86) 

localized, rather than to describe the classical 
s3'mptoms. Thus, unless the phj'sidan has 
some suspicion of gall-bladder disease he is 
likely to err in diagnosis. 

Zelditch and his associates made a thorough 
clinical investigation of 34 cases of mild chole- 
cystitis in children, and state that in the ma- 
jority, abdominal tenderness found in the 
subcostal region was more accurately localized 
either midwa)* between the right costal mar- 
gin and the umbilicus, or at the veiy* edge of 
the ribs between the right mammillar)' zone 
and the scaphoid process In about half then- 
cases, the liver was found to have become 
enlarged 

Localized pain at the umbilicus is a pre- 
dominant S3’mptom in a vast number of cases. 

DIAGNOSIS 

The diagnosis of biliar)- tract disease in 
children is not difhcult if the condition is sus- 
pected and the customary' clinical and labora- 
tor)' tests are apph'ed. 
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TABLE II —STATISTICAL ANALYSIS— COUPARI 
SON OF CQLLFCTED CASES OF IQiS AN© I937 


Ige tn/-td'n<e 

1 0 irf 
mi 

cases 

I9S7 

>»34 1917 

Fetal 



87 


Iveonaul 


4 

9 0 

a S 

fafarcy 

37 

ai 

s6 a 

17 a 

r yr to 5 yr 

ab 

3P 

** 43 

rt 4 

5 yr to 10 yt 

S9 

Sa 

as 

30 6 

10 yt toisyr 

84 

S* 

37 S 

3* 3 

Duitwis 

By symptoms 


75 

9 a 

48 5 

Qpentwa 


73 

56 t 


Autopsv 

b 

16 

34 7 

•Sex 

Males 

6a 

58 

»7 a 

35 4 

Females 

76 

73 

33 3 

44 7 

Ivot stated 

90 

33 

39 S 

10 0 

Of jtaleii eases 

'Isles 

6s 

J8 

44 9 

44 

Femli-s 

76 

73 

5S 1 

S* 

Ck^tnikwts 


Ut 

6S 

6* i 

39 6 

Abacot 

48 

60 


te 6 

Not stated 

39 

39 

*6 T 

73 3 

Oj slat'd w«s 

rmtn 

Mt 

*5 

74 7 

5* 9 

Ab»en( 

4S 

60 

as 3 

^ I 

prtstM 

MaV- 

S9 

»4 

39 s 

«! 

Famate 

8J 

4t 

90 J 

tnaneli 

cystic 

14 

5 


3 4 

Coninion 

*3 

4 

S 7 

a 9 

HrpaLc 




5 

Not sta td 


*54 

SS a 

93 a 

St9<V It 

Male 



*5 3 

43 0 

Femaie 


i 

34 7 

$7 6 

dex—tcpimm 

Male 

6 

a 

44 4 

soo 

Female 

7 

* 

SS 6 

50 0 

JaundM 

Presert 

«4r 

6S 

61 s 

4a 5 


48 

47 

it 

6 t 

Not stated 

39 


xb 1 

3* 3 

Of staled east! 

Present 

14* 

68 

74 7 

S7 7 

Absent 

43 

46 

as 3 

41 3 

iitx — ttA'n staled 

Male 

80 

39 

57 a 

S»3 

Ftmak 

6c 


4< 0 

4f T 

Chsleeystilis 

Present 

US 


5* a 

•>7 S 

AVerl 

»9 

9 

« 3 

S 4 

Not slated 

9» 

44 

39 S 

»7 3 

fn flssccwfifln stiln 

Calculi 


33 

31 » 

47 9 

Jaundice 

14 

ib 

II 7 

»3 S 

Lalrub and jaundice 

9 

*4 

7 S 

ta 4 

So calculi or jaundice 

«8 


44 

36 a 

Sex iHcideaee . . 

Male 

37 

45 

31 0 

4a a 

Female 

XT 

ss 

43 3 

SO 3 

Not staled 

54 

& 

4S 

7 S 

Of staled cans 
■Male 

37 

47 

57 5 

45 6 

Female 

a? 

56 

4a 5 

544 


Csuallj when a child complains of pejsi^ 
ent abdominal pam found oa investigation to 
be localized m the right subcostal or epigastnc 
region, ev en m the absence of clear-cut ^rnip- 
toms, the condition is diagnosed as appenia 
tia, indeed, if such pains are noted as atypical, 
are considered as referred 
Many of the cas^s reported in the htera^ire 
were diagnosed as appendicitio and the pa 
tients operated upon before the true mnditiun 
was revealed However, other condiUonj m 
children may give nsc to abdominal pain Be 
fore diagnosis is made, tuberculous pentomm, 
intcstin^ parasites, and other gastro intestinal 
diseases should be taken into consideration 
All the children m the cases studied b/ 
Zelditch, et al, with persLtent abdominal pam 
were subjected to duodenal intubatioo lou 
tmely, as well as examination of bile, of gasl-'c 
contents of feces, and to x ray eummsiioa 
of the tract The eiaaunation of bile ''■as very 
helpful in diagnosing biliary tract disease la 
most cases changes were observed in bile A, 
B,or C, the bile containing flakes of mucus, 
fine or coarse the latter usually conlauurg 
many leucoev tea The bile was apt to contsin 
choleslcnn when there was a tendency to 
(.faolelithiasis Simultaneous changes in bile 
A and bdv B denoted sunultancous changes 
m the gall bladder and bihaty pas«ages 
When bile C was. chane^'d, there was usu 
ally an afiection of the liver Inflamnuitof) 
changes m bile (, suggested cholangitis 
Tn cholccvstitis the blood examination wu 
ally revealed slight Icucocytosis and when 
intcatmai parasites were present their o'S 
were usually found in the feces, also in fane 
A And bile B occasionally wben lambiiasis 
was associated with cholecystitis 
The most effective means of arriving at a 
torrect diignosis of biliary tract diic^ 

It IS suspected in children appears to be^l« 

cvstocraphy Graham states that in the n 

louib Childrtn’^ Hospital, since the deselop 
ment of this diagnostic method, severaf caj.« 
in children under 15 years oS age, «>me 
them infants, have been confirmed by 
tKJn, some with stores, some with icterus, a 
some with catarrhal icterus There were aU 
a considerable number of cases diagnose 
chronic cholecystitis which were not SJo 
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mitted to operation. Besides Graham, Velo, 
Beals, Rudisill, hlontgomerj', Shawan and 
Long, JlcClendon, and Holbrook were able 
to make correct pre-operative diagnoses by 
means of the cholecystograph 

TREATMENT 

A word should be said regarding treatment 
WTiile in advanced cases the classical chole- 
C}'stostomy or cholecystectomy must be the 
method of choice, Zeldhtch and associates state 
that in mild cholecj'stitis cases the patients 
usuall}' recovered following duodenal intuba- 
tion and rest, and that only a few of such pa- 
tients had to return to the clinic owing to 
recrudescence of the abdominal pains Medic- 
inal and dietarj' measures and rest are often 
effective in the more mild cases, but if s}Tnp- 
toms persist surgical inter\’ention is indicated. 

I wish to report the following 6 cases of 
interest which have come under my personal 
obser^'-ation during the past 10 years : 

Case 1. A poorly developed white boy aged 
years entered the hospital December 20, 1930, ap- 
pearing to be acutely ill He w as lying in bed, knees 
flexed, and sufiering rnth a generalized pain over the 
entire abdomen The skin was markedly jaundiced. 
Patient was dehydrated The tongue was red and 
dry, the skin hot to the touch He had had many 
attacks of gastro-intestinal upsets with abdominal 
pain, nausea, vomiting, and jaundice at irregular 
intervals since 2 months old It was my prmlege to 
see this boy when he was 2 K months old during such 
an attack, but the symptoms were of a milder tj^pe, 
and were seemingly confined to the gaU bladder I 
have seen him many times since. The present upset 
IS more severe, and points not only to the gall blad- 
der but to the appendi.x as well. The patient has 
been ill for the past s days with colic-like pains in 
the abdomen, diarrhea, constipation, achoUc stools, 
anorexia, nausea, and vomiting. Examination re- 
veals chest negative, abdomen, distended with ri- 
gidity of muscles and very tender on palpation over 
McBurney’s point and gall-bladder areas. Tempera- 
ture was 102 degrees, pulse, 120, respiration, 28. 
Blood count showed hemoglobin, 67 per cent (Dare), 
leucocj tes, 12,430, polymorphonudears, 76 per cent 
Urinaljsis revealed, specific grardty, 1022, dbumin, 
-f , acetone, slight trace, heavy trace of bile. Was- 
sermann and Kahn tests were negative, van den 
Bergh, immediate direct reaction positive. A chole- 
cystograph revealed a shadow indicative of the gall 
bladder, accepting the Graham dye verj- well. Gall 
bladder was not enlarged, outline was regular, with 
evidence of the presence of calculi within the shadow. 
A diagnosis of chronic cholecj-stitis, cholelithiasis, 
and acute appendialis was made. 


Operation was performed December 21, 1930 A 
right paramedian incision was made e.\ten^ng from 
2 inches above to 2 inches below the umbilicus The 
peritoneal cavity’ contained a small amount of serous 
fluid. The gall bladder was distended, with thick- 
ened wall and a marked degree of infiainmation. 
Calculi were easily palpated. With the history of 
many' previous attacks, a cholecystectomy' was con- 
sidered advisable. The appendix was rather high, 
surrounded by the omentum, and revealed a very 
acute inflammation. An appendectomy' was also 
done One drainage tube was inserted through the 
upper angle of the incision to the former bed of the 
gall bladder. Another dram w'as inserted through 
the lower angle of the incision to the pelvis The 
patient’s convalescence was a bit stormy, although 
he made a complete recovery. Final diagnosis acute 
cholecy'stitis, cholelithiasis, and acute suppurative 
appendicitis. 

The pathological findings showed an acute chole- 
cystitis and an acute suppurative appendicitis The 
gaU bladder contained 20 small facetted calculi A 
bile culture showed mixed infection 

Patient was discharged January 10, X931. On 
January' 3, 1937, he was enjoying very good health, 
and has had no disturbance since his discharge from 
the hospital. 

Case 2 (This patient was seen in consultation 
with the late Dr. J. H. Poulton ) A fairly well de- 
veloped white boy, aged 8 years, entered the hospi- 
tal November 17, 1930 He appeared to be ill, but 
not seriously, suffering with diffused pains over the 
entire abdomen, although there was more tenderness 
on palpation in the right hypochondriac region. The 
abdomen was slightly distended, no rigidity' of ab- 
dominal muscles, but some spasticity of right rectus 
below the right costal arch The sclera and skin were 
icteric. The onset of present illness began i week 
ago, with abdominal pain, nausea, and vomiting. 
The boy was lU for 2 days, then was permitted to get 
up and play for 2 days, after which his condition 
become worse and he was put to bed He was con- 
stipated at first, but at this time the bowels were 
loose and the stools acholic 
His general health had been good. Patient had had 
the usual diseases of childhood, but no serious illness. 
The tonsils were hypertrophied There were no 
other symptoms than the abdominal pain, nausea, 
and tenderness on palpation over the gall-bladder 
area The skin and sclera were icteric Physical 
examination was essentially negative. 

_ Temperature was 99.S degrees, pulse, 88, respira- 
tion, 20 The Widal test was negative, Wassermann 
and Kahn, negative. Blood count revealed hemo- 
globin, 75 per cent; red blood cells, 3,750,000; white 
blood cells, 8,960, small lymphocytes, 36; large 
lymphocy'tes, 2; coagulation time, 2' minutes; polv- 
morphonudears, 62 per cent. Urinalysis revealed: 
color, dark amber; appearance, doudy; spedfic grav- 
ity', Z022, reaction, add, albumin, -f , sugar, o; ace- 
tone, slight trace, diacetic add, slight trace; bile, 
heaxw trace, casts, o, cylindroids, occasional; leu- 
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cocyte*; fen, mucus moderate amount Poucbet 
positive, van den Betgl immediate direct reaction 
positive 

Cholecystography revealed a shadow indicative of 
gall bladder accepting Graham dye very poorly 
The gall bladder was evidently much larger than 
normal sue but of regular outline, with no signs of 
the presence of a foreign bodj Its appearance tug 
gested a poasible hj drops of the gall bladder 
The patient remained in the ho pitaf for a weeL 
under medical treatment and improved he was dis 
charged November 24 1930 Diagnosis acute chole 
cystitis and cholangitis, hydrops of gaJl bladder 
Case 3 (This case was seen in consultation wuh 
Dr H If Hildred ) 

Patient entered the ho pital January 10 igjo A 
white male, aged 8 years weU developed and nour 
ished lying quietly in bed but complaining of some 
pain in the head and abdomen with mavimum ten 
derness above and to the right of the umbilicus T^e 
skin and sclera were jaundiced Patient had com 
plained of pain around the umbilicus for the past 3 
or 4 days the pain at first being severe enough to 
make him double up This was continuous for sev 
eral days and was accompanied with nausea and 
vomiting Jaundice appeared after the first 3 days 
The bowels were at first constipated but became 
more free The stools were of a very light yellowish 
color For the past several davs, any fluids even 
water would induce nausea and vomiting Pam in 
the abdomen was subsiding when patient entered 
the hospital Patient bad anorexia for 4 or $ days 
but stated he was hungry 
Patient had had measles mumps scarlet fever 
varicella and pneumonja twice TonsiUectoinv and 
adeneccomy were done 2 years ago 
With the exception of jaundice brownish red 
urine, several carious teeth abdominal pain and 
slight divttc ., and a palpable mas« the size of a hen s 
egg in upper right quadrant there w ere no outstand 
mg signs or sv mptoms General physical examina 
tion did not reveal any disturbances of heart or 
lungs As a matter of fact examination was essen 
tially rtgaiive 

Temperature was 99 4 degrees pulse 82 respira 
tior 20 Throat culture revealed Greening strepto 
coccus and staphylococcus no diphtheria forms 
Blood Count showed hemoglobin 82 per cent red 
blood cells, 4 120000 white blood cells 6300 color 
index I 0 coagulation lime i}^ minutes Urinaly 
sis revealed color brown specific gravity 1025 re 
aution, acid albumin o sugar o acetone, o bile 
slightly positive epithelia small amount mucus 
pre ent bacteria present ^^assetmann and Xabn 
te ts were negative Fouchet positive van den 
Bergh immed ate direct reaction, positive 

Radiographic examination showed no evidence of 
ob tructioa of the intestines large or small Tic 
gall bladder did not take Graham dv e but its shadow 
seemed Lrger than normal 

Diagnosis cholecystim acute catarrhal jaundice 
cholangitis (?) 


Patient remained in the hospital n davs uai^r 
treatment and was discharged January 21 igj5 
with a promise to return should any other disturb 
ance arise Patient s condit on imp oved He hi 
had one attack «ince leaving the hospital with very 
pronounced gall bladder symptoms WiU ev -ti 
ally be operated upon 

Case 4 Patient a white female aged ii years 
entered the hospital January 25 1936 BTien fir=i 
seen, she was lying quietly in bed in no apparent dis 
tress She was a well developed and well nourished 
child but deeply jaundiced Temperature waso^ 
degrees puUe, 72 respiration 20 

One week ago the patient began to haveanoreiia 
and became drowsy and sleepv She coraplained of 
pain in the upper rii,ht quadrant (costal margiai 
antenorJy also of pain in the lumbar region 0! tbe 
back bbe bad epigastric pain which seemed to be 
worse ID the evening dull and present at interval 
She tias lautidiced from the begmmng The stools 
were day colored the urine yellow, but there was no 
puriOs 

Patient bad had measles and mumps but no sen 
ous lUness She had had occasional frontal head 
aches and nose bleeding She had recently Tecov 
ered from a mild attack of influenza 

Head, eyes nose ears, and neck revealed notbmg 
remarkable Oral hygiene was poor and sue had 
several carious teeth Her heart had a soft, systoiiv 
murmur There was no ioaea<ed cardiac duilnr 
Lung> showed equal expansion on both sides A lev 
riles could be heard on deep inspiration aatetior 
and posterior over both lungs both lobes otberniie 
negative Tbe abdomen showed some slight disten 
lioo There was tenderness on palpation at iheiigH 
costal margin anteriorly The liver was not pal 
paWe rbere were no palpable tamots or ws se 
no other tenderness Reflexes were present and 
equal No glandular adenopathy was noted The 
skm was deeply jaundiced Menstrual periods 
regular of 28 day type and of s to 6 days duration 

Throat culture revealed Greening streptococcus 
no diphthena forms Urinalysis revealed color ant 
bee specific gravity 1012 reaction acid 
ante hazy albumin o sugar 0 acetone 0 b‘« 
present casts o, leucocytes small number epitw 
iia small amount bacteria, loaded Blood 
tioti revealed hemoglobin 76 per cent red bloM 
cells 4300000 whiiebloodcell ,9000 tiolesiousot 
red blood veils neutropenia 40 per cent Ivciptw 
eytosis 40 per cent with shift to Idi of 12 p«f 
Rahn and tSassermann test gave negatue reaction 
for syphilis van den Bergh immediate direct r^ac 
tion positive, Fouebtt positive 

Diagnosis acute cholecystitis with jaund ce 
Case 5 (This case seen 10 consultation with ur 
H H Hildred ) , . v . r,. 

A fairlv well developed and nourished white w 
male a},ed 9 years was admitted to the hospiui 
January »5 103b Fnt days previously she com 
plained of pain in the upper right quadrArl of 
abdomen anteriorly, anorexia voroiliog ana 
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stipation. The patient had a temperature, the skin 
and sclera were deeply icteric, and the stools were 
clay colored. She had on previous occasions had 
similar sjTnptoms Past history revealed that pa- 
tient had had measles, mumps, pneumonia, and 
more recently influenza. The patient’s parents state 
that the child has been jaundiced with upset stom- 
ach quite a number of times; and in fact, that she 
first became jaundiced 2 weeks after birth 

Examination revealed tenderness over the entire 
abdomen, more marked in the upper right quadrant, 
and especially to the right of, and above, the umbih- 
cus, with some distention. There was marked^ ri- 
gidity of the right rectus muscle in the upper right 
quadrant with some spasticity. The skin and sclera 
showed marked icterus. The temperature was 100 
degrees, pulse, 100; respirahon, 32 The blood count 
showed hemo^obin, 73 per cent; red blood cells, 
4,300,000, white blood cells, 8,900, pol>-morphonu- 
clears, 78 per cent, Ij mphocj’tosis, 40 per cent with 
shift to the left of 12 per cent Urinalysis showed 
specific gravity, 1022; color, dark amber, albumin, 
o, sugar, o, acetone, trace; bile, present Throat 
cultures revealed Greening streptococcus, no diph- 
theria forms. Kahn and IVassermann tests were 
negative; Fouchet, negative, van den Bergh test, 
immediate direct reaction, positive 37 3 miUigTams 
Roentgenological e.xamination of chest did not reveal 
any pathological condition. 

Cholecj'stography revealed a shadow indicative of 
a gall bladder accepting Graham dye fairly w ell, veiy 
much larger than normal, outline regular. No signs 
of a foreign body were noted within the shadow. 
The appearance was that of a hydrops of the gall 
bladder. Oral h3'giene was very poor Other than 
the foregoing, the physical examination was essen- 
tially negative 

Diagnosis of acute cholecj-stitis (hj'drops), with 
jaundice. 

The patient’s parents steadfastly refused to have 
any surgical intervention, and the patient remained 
in the hospital under treatment for tr days when 
she was discharged improved, with the understand- 
ing that she was to return at some future date 
Information has come to us that subsequent to 
the family’s moving awaj- from the citv', the patient 
had a recurrence with similar sjmptoms at which 
time she was operated upon The diagnosis was 
chronic cholecv stitis with hydrops and subacute 
appendicitis. 

Case 6. (This case was seen in consultation with 
Dr H B Martin. The writer was also present at 
the autopsy ) 

Patient was a white male, a 7K months premature 
infant, w eighing 4 pounds 10^ ounces. He w as born 
March 12, 1932, 4-23 pm — deliver}' was uncom- 
plicated 

Patient was undernourished with skin and sclera 
deeply jaundiced The abdomen was somewhat dis- 
tended Pulse was rather feeble; temperature, 97 
There was some slight difficulty m breathing at ir- 
regular intervals Patient was put in an incubator 


and at first seemed to improve, but graduaUv- lost 
ground and died March 13, 1932, at 6.30 p m., when 
26 hours old It was believed the patient had some 
congenital abnormalities which caused the condi- 
tion 

Autopsy on March 14, 1932, 9:30 a.m. revealed 
the following: The body is that of a premature white 
male child, 26 hours old The hair is light and the 
body is deeply jaundiced. The child measures 42 
centimeters in length and weighs 4 pounds 3 ounces. 
There are no m^formations or special marks of 
identification The child is 6 weeks premature. 

A Mcminal easily. Ylien the abdomen was opened, 
the peritoneal cavity was found to contain a small 
amount of yeUowish fluid The liver was large as 
was also the spleen, but the enlargement did not ex- 
ceed the normal limits for baby of this age Upon 
cut section, the liver was found to be soft, somewhat 
yellowish, but otherwise not remarkable. The gall 
bladder was distended, quite tense, and larger than 
normal The wall was thin and appeared edematous, 
and did not empty under pressure. The gaU bladder 
was opened and found to contain a quantity of thick, 
white bile. The cx'stic duct was distended and a 
probe was easily passed mto the common duct, 
where an obstruction was met. The duct was 
opened at this point and there was seen an atresia 
with the wall thickened. The stomach and pylorus 
were normal as was the entire gastro-intestinal 
tract The spleen was normal on cut section. The 
left kidney was of the usual size and the ureter was 
somewhat enlarged. The kidney was opened and the 
pelvis was found dilated and filled with urine under 
pressure. The right kidney was entirely similar and 
the right ureter was enlarged. The adrenals were 
normal The bladder was normal and no gross evi- 
dence of obstruction was to be found. 

Thoracic cavity. The thjTnus was of normal size 
The cardiac area was not enlarged and the lungs 
showed a nearly complete exhaustion with a few 
scattered areas of petechia There was no obstruc- 
tion to the trachea or bronchi. Upon examination 
of the heart, the coronarj' artenes espedally those 
of the right descending branch, were found to be 
thickened in an irregular manner, but this thicken- 
ing appeared grossly to be of the adventitial tv-pe. 
The heart was not enlarged and presented no ab- 
normalities 

Cranial cavity There was an extensive edema of 
the brain with a yellowish accumulation of fluid 
beneath the dura. The brain itself was not remark- 
able, however, and the meningeal vessels were some- 
what congested 

Anatomical diagnosis' (1) Prematurity. (2) Bilat- 
eral congenital hv dronephrosis. {3) Hydrops of gait 
bladder (4) Atresia of common duct (3) Thick- 
ened coronarj- arteries (6) Edema of the brain. 

Microscopical sections, (i) Sections of the heart 
show a normal mvocardium and an adventitial thick- 
ening of the coronarx- arteries {2) Section of the 
lun^ shows partial atelectasis, but no other note- 
worthy patholog}' (3) Sections of the spleen show 
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an abnormal amount of blood pigment tndirating an 
excess bemol> sis of blood cells The endolhdial and 
lymphoid structures are not remarkable (al Sec 
tions of the gall bladder and common dud do not 
show any remarkable pathological condition except 
mg a hemorrhagic intil£ra(ion of duct (5) Section of 
the kidneys «hows some hemorrhage into a few of the 
glomeruli but no evidence of infection (6) Sections 
of the liter are remarkable showing a marked cen 
tral necrosis with small accumulation of pus celk 
and hemorrhage and degenerated blood cells around 
the periphery of the lobules which process has prar 
tically destroyed the liver structure so that the usual 
arrangement of liver cells is obscured (7) Sections 
of the bladder are not remarkable Final diagno is 
—causes of death (i) hydrops of the gall bladder 
(3) stenosis o! the common duct, (j) acute necro »s 
of the liver (4) marked ht^moiysis of blood 10 the 
spleen ($1 bilateral hydronephrosis (6) partially et 
panded lungs, (7) inflammatory sclerosis of the coro 
nary arteries (8) edema of the brain (9) prema 
tUTity, (to) jaundice 

CONCLUSIONS 

Beginning tnth a report bj Gibson, m i 7JJ, 
we have b«n able to collect a total of J70 
Cases in the 205 vears ending m 1927— an 
average of approximatelv t }4 cases per year 
In the following 10 years we vterc abl*^ to col 
lect 162 cases, or an average of t6 per year, an 
increase of 12 to i If the next 10 j ears show a 
correspondtng increase, as is highly probable 
with the application of improved diagnostic 
measures biliary disease will have become 
firmly fixed as a pathological condition exist 
ing m young subjects 

It IS interesting to note an increase of 500 
per cent in the number of cases diagnosed by 
symptoms, and a decrease of 71 per cent in the 
number diagnosed at necropsy As in adults, 
females are m slight excess of males 


Sufiire it to sa> that the stalistial ^uro 
oiarj verifies the fact that great progress i> 
being made and that fewer and fewer cases of 
gallbladder disease in children will escape 
recognition 
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VISCERAL METASTASIS FROM RECTAL CARCINOMA 

CLARK E BROWN, AI.D , and SHIELDS WARREN, M D., Boston, Massachusetts 


O NE disturbing feature m the end- 
I results of radical resections for car- 
f cinoma of the rectum has been the all 
too frequent development of \'isceral 
metastases This is no reflection upon the present 
tidies of resections designed to remove adequately 
the local tumor within the limits of anatomical 
feasibility. Pre-operative x-ray examination of 
the lungs and careful inspection and palpation of 
the hver at laparotomy may sometimes demon- 
strate already existing visceral metastases En- 
larged local Ij-mph nodes may be h>-perplastic or 
neoplastic, and differentiation must often wait on 
nucroscopic examination 

Attempts to anticipate metastasis and recur- 
rence by examination of the surgical specimen 
have been based largely on involvement of h-mph 
nodes and on histological tumor grading In rec- 
tal carcinomas the nodes have been disappointing 
indicators because visceral metastases often occur 
independently of neoplastic l3rmph nodes The 
local growth, however, offers another harbinger 
of organ metastasis, namely invasion of the veins 
and capillaries b}"^ tumor. 

The present study of 170 rectal carcinomas 
with complete postmortem findings attempts to 
evaluate the importance of local blood vessel 
invasion as compared with neoplastic lymph 
nodes in predicting the occurrence of visceral 
metastases Incidental to this, we have noted 
the influence of such factors as the histological 
1x^)6, extent, and location of the primary growth, 
duration of disease, age, and sex, upon the dev^el- 
opment of visceral metastases 
The files of the New England Deaconess, the 
New England Baptist, the Pondnlle Hospitals, 
and the House of the Good Samantan have fur- 
nished our matenal This group of 170 cases, 
covering a period of nearly 10 years, was 
selected because it had detailed postmortem pro- 
tocols and numerous microscopic slides of the 
local lesion Constituting the senes are cases of 
paUents djnng immediately after resecUon or 
colostomy, survivals after operation, and those 
cases in which no operation interrupted the 
natural course of the disease 

From Pathological Laboratones of Xev England Deaconess, 
Nen England Baptist, Huntington, and Pondcdle Hospitals 
Dr Bromi — Littauer Fellon in Pathology, Han and Cancer 
Commission 


This series represents only a small portion of 
patients with rectal carcinoma treated in the 
above hospitals over the stated time period, and 
includes only a moderate number of the rectal 
cancer deaths during that period Because of riie 
selection imposed by the necessity of having 
postmortem examinations for this study, gen- 
eralizations from the facts forthcoming should he 
made with some caution 

iCETHOD 

Autopsy protocols of patients with carcinomas 
occumng within 15 centimeters of the anus, or 
having been removed from that site, were 
assembled. From the case records information 
on symptoms, operative procedures, surgical 
specimens, and postoperative course was tabu- 
lated Data pertaining to location, size, and 
extent of the primary tumor, and IjTiiph node 
metastases were recorded from the description of 
the surgical specimen Slides were reviewed to 
confirm the ^agnosis and to search for tumor 
growth into blood and lymphatic vessels. 

The chances of error in v'essel identification 
were slight, as nearly all tissues were both paraffin 
and celloidin imbedded, and after being sectioned, 
were stained with hematoxylin-eosm, phloxine- 
methylene blue, and phosphotimgstic acid hema- 
toxylin. As would be e.xpected, difficulty was 
encountered in determining whether intravascular 
tumor foci present were in capillaries or lym- 
phatics The finding of erjdhrocytes in the 
lumen was of great aid in differentiation In 
cases of doubt, decision was made against intra- 
vascular invasion Careful examination of the 
perirectal fat frequently disclosed involved capil- 
laries and V'cnules In patients imcperated upon 
the local findings were tabulated from the post- 
mortem protocols and slides I’isceral metastases 
were checked and the causes of death noted 

(Fig,. 10 5) 

The nomenclature employed to designate the 
various tvyies of rectal cancer carries significance 
from the standpoint of tumor grading The term 
mah'gnant adenoma is used to designate those 
veil differentiated glandular growths classed by 
many as grade I adenocarcinoma Those classi- 
fied as adenocarcinomas are tumors with mod- 
erate gland formation as well as solid cell masses 
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Fi;; I Focus oladcnocarcmomim a SQuU vein ^tone 
pomt » tumor ceU is adherent to the loivna Kote the 
accompanying artery These vessel are m the penrectal 
fat a trimeters from the muscilans X 1S5 

and in\asiveneis analogous to grade II Car 
cinoma simpler is used to indicate tumors with 
scant or no alveolar formation solid cell masses 
marked invasion, many mitoses and is con 
sistent with grades III and I\' The colloid or 
more properly mucinous, carcinomas have in this 
site the clinical behavior of grades III and IV 
carcinomas The epidermoid carcinomas in 
eluded are those occurring about the sphincter 
Sevent) one of the primary growths were ob 
tamed as surgical specimens and 99 as autop$> 
specimens In Table I all cases are arranged 
according to treatment 

The untreated cases are seen to constitute onl> 
13 5 per cent of the total and the resections com 
pnse 42 per cent This is a fair proportion con 


sidenng that some patients were referred to these 
hospitals for terminal care Duon has reported 
that over 50 per cent of rectal growths are 
inoperable when first observed By chance all 
the 9 patients with carcinoma simplex received 
some form of treatment The anal location of Ihe 
epidermoid cancers accounts, no doubt for their 
genera! treatment Comprising the radical opera 
tions are 46 one stage abdominoperineal resec 
tions, g tiv 0 stage and 16 posterior excisions 
The causes of death in the patients m the afore 
mentioned treatment groups are tabulated in 
Table II Four fifths of the resection deaths can 
be accounted for b> conditions precipitated 
locally by radical removal of the growth such 
as peritonitis obstruction shock or hemorrhage 
The causes of death from colostomv, on the other 
hand seem concerned more with the general 
debilitv of the patient Here pneumonia and 
pulmonary embolism account for 40 per cent of 
the colostomy deaths following operation The 
relatively high incidence of pulmonary embolism 
from a simple procedure like colostomy suggests 
that systemic factors, such as debihtv poornutn 
tion, poor aeration, and sluf.gish circulation are 
of etiological importance Of the 26 resection 
Survivals 10 died without evidence of recurrence 
or metastasis Late postoperative complications 
like obstruction and sepsis accounted for 6 of 
these deaths In the table the patients not 
operated upon and the colostomv survivals were 
grouped together About half of this group died 
of cachexia or exhaustion from widespread metas 
lasts or local recurrence A large portion of the 
remainder died of pneumonia occasioned no 
doubt bv cachexia 

Single or multiple adenomatous polyps of the 
colon were associated with 18 or ii per 
the 165 glandular or adenoid carcinomas This 
coincidence although smaller than the 40 per cent 
reported by ^Vesthues and nearly 50 per cent 


TABLE I -SUMM VRy OF TVPES OF CARC I\OM\ VND TREVTMFNT 



EROms WARREN: VISCERAL METASTASIS FROiM RECTAL CARCINOMA 613 


TABLE II— CAUSES OF DELTH 
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or- 

' rhage 

Pen- 

toniUs 

Sepsis 

ov 

struc- 

tlOQ 

Ileus 

Pul- 
, raon- 

i ao 

1 em- 
bolism 

Pneu- 

monia 

Ca- 

|che-xja 

1 

Car- 
1 diac 

1 

Renal 

insuffi- 

ciency 

j 

i Pul- 
j mon- 
an 

[ tuber- 
cufosis 

Mis^ 

, cella- 
, neous 

Un- 
; deter- 
1 tamed 1 

1 

Total 

Deaths from resection 

5 

3 

i 

5 1 

«; 

2 

X 

5 

I 

i ' 

I ^ 

0 

0 

0 

45 

Deaths from colostomy 

0 

I 

3 

3 

a ' 

0 ! 

_ ( 
a 

S ' 

4 ' 

0 

i 4 

0 

, 

3 

33 

Resection sur\nv*als 

0 

0 

I 

4 

2 

0 

X 

1 

6 

I 

9 

I 

0 : 

0 

26 

Xon-operaUon colostomj 
sur\ iN'als 

0 

3 

3 

2 

1 

0 

X 

S 3 

3 t 

2 

4 

I 

3 

0 

66 

Total 

5 

7 

25 

J 4 

10 

a 

8 

27 

44 

4 

16 

2 

s 

3 

170 


reported by Susman is stiU significantly higher 
than the incidence of adenomatous poh'ps of the 
large intestine in general Susman reported a 
6 per cent incidence of polj-ps in 1100 consecutive 
postmortems, and Stewart reported 4 19 per cent 
in 1815 autopsies in which the colon was carefully 
scrutinized In his series the latter also reported 
10,985 preinous autopsies in which no speaal 
search was made for polyps, and here the inci- 
dence was only o 47 per cent. Faulty obsen^ation 
may account partially for the lower incidence of 
pclj^ps with carcinoma in our series, although the 
colon was examined with moderate care in all 
cases 

The situation existing between colonic polyps 
and cancer is summanzed by Karsner and Clark, 
who, after a brief but informative review, con- 
clude that colonic pol3ps must be regarded as 
potentiallj’ mahgnant. 

The number of xnsceral metastases with the 
number of cases occurnng in each treatment 
group IS tabulated in Table III. 

The total visceral metastases for each tj^i® of 
growth is summarized next to the cases showing 
positive lymph nodes in the latter columns of the 
table The 70 cases of Kmiph node metastases 
are not identical with those showing visceral me- 
tastases although there is some overlapping 


A total of 70 cases with xdsceral metastases 
among 170 seems small until it is realized that 
45 deaths occurred within i month of resection, 
and 33 followed colostomy within a similar 
period. Inasmuch as the treatment accorded the 
vanous adenoid tj^pes (malignant adenoma, ade- 
nocarcinoma, mucinous carcinoma, and carcinoma 
simple.x) was proportionately similar, the relatix'C 
malignancy of the different tj-pes is reflected m 
the percentage visceral metastases in each This 
is in accord with Rankin and Broders, and 
Stewart and Spies. Mucinous carcinoma, how- 
ever, shows only 31 per cent visceral metastases. 
Expression of its malignant tendency must be 
sought in diffuse, local growth and in extensive 
iNTnphatic permeation due probably to mechanical 
pressure by the mucinous material. Support for 
this contention is at hand in the highest per- 
centage l3Tnph node involvement for aU t3pes — 
69 per cent. Even though fewer malignant 
adenomas were resected the occurrence of metas- 
tases to viscera and to hunph nodes was well 
below that for an3' of the other t3pes of malignant 
growth. 

The 6 patients with xnsceral metastases in the 
group of 45 resection deaths merit some comment. 
In 2 of these, metastases to the liver were noted 
at operation. In the 4 remaining, no metastases 


TtBLE III — VISCER.\L METtSTASES OCCURRIXG IX E\CH TRE.\TMEXT GROUP 



Resections 

1 

Cdlostoms 

*\ M 

Xo 

1 Operation 

1 »\ M 

! 

Total 1 
*\ M j 

i 

Per cent 1 

1 *\ M f 

. t 

' J 

1 

Total 

cases with 1 
positiie 1 
tkx ! 

Per cent 
with po=ili\-c 
L.X 

Acute death 

1 ’X M 

Sun'iv’al 
i n M 

Mahgnant adenoma 

I 10 g j 

! t in 3 

4 m 22 

3 in 6 j 

9 in 40 j 

1 « 1 

7 ; 

iS 

\denocarcinoma 

51031 j 

8 in 14 

27 in 41 

pin 14 1 

^9 m too j 

1 49 1 

« i 

1 « 

Mucinoui ca'cinoma 

1 oin 5 j 

0 in 4 

3 to 6 ; 

2 in 3 1 

5 in x6 j 

I 31 i 

” 1 

[ 

Carcinoma ‘timplea 

0 m 0 i 

2 in 4 1 

3 in s i 

0 IQ 0 

S in 9 1 

56 J 

4 ! 

1 44 

LpHermojd carcinoma 

0 m 2 

r in X 

T in 2 

0 in Q 

2 m 5 

1 i 

5 

i 60 

Total 

6 


3S 


70 in 170 1 

I 1 

70 

i ■ 


v' mcusuvs: N — L>tnph nodes 

>.ote The last two columns include bmph node xneUslavs for croup co’npanson mth sisccral metastasis 
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Fir I Foeusof adeoocarcmoma in a smtUvein Atone 
point a tumor ccU is adherent to the intuna Note the 
aceompanyingr artery These tesseJs are w the periK^ut 
fat a imuneten from the musculans X 

and mvasiveness analogous to grade 11 Car 
cinoma simplex is used to indicate tumors with 
scant or no aheolar formation solid ceil masses 
marked invasion, many mitoses and is con 
sistent TUth grades III and IV The colloid or 
more properl> mucinous, carcinomas have in this 
site the clinical behavior of grades III and IV 
carcinomas The epidermoid caranomas in 
eluded are those occurring about the sphincter 
Seventy one of the pnmary growths were ob- 
tained as surgical specimens and 99 as autopsy 
specimens In Table I all cases are arranged 
according to treatment 

The untreated cases are seen to constitute onlv 
13 5 resections com 

pnse 42 per cent This is a fair proportion con 


sidenng that some patients were referred to these 
hospitals for terminal care Dnon has reported 
that over 50 per cent of rectal groT\-ths are 
inoperable when first observed Bv chance all 
the 9 patients with carcinoma simplex received 
some form of treatment The anal location of the 
epidermoid cancers accounts no doubt for their 
general treatment Comprising the radical open 
tions are 46 one stage abdominoperineal resec 
tions 9tnostage and 16 posterior excisions 
The causes of death in the patients in the afore 
mentioned treatment groups are tabulated in 
Table II Four fifths of the resection deaths can 
be accounted for by conditions precipitated 
locally by radical removal of the growth, such 
as peritonitis obstruction shock, or hemorrhage 
The causes of death from colostomy , on the other 
hand seem concerned more with the general 
debility of the patient Here pneumonia md 
pulmonary embolism account for 40 per cent of 
the colcstomv deaths following operation The 
relatively high incidence of pulmonary embolism 
from a simple procedure like colostomy suggests 
that systemic factors such as debility poornutn 
tion, poor aeration, and sluggish circulation are 
of etiological importance Of the 26 resection 
survivals, 10 died without evidence of recurrence 
or metastasis Late postoperative complications 
like obstruction and sepsis accounted for 6 of 
these deaths In the table the patients not 
operated upon and the colostomy survivals were 
grouped together About half of this group died 
of cachexia or exhaustion from widespread metas 
tasis or local recurrence A large portion of the 
remainder died of pneumonia occasioned no 
doubt by cachexia 

Single or multiple adenomatous polyps of the 
colon were assoaated with 18 or ii per 
the 165 glandular or adenoid carcinomas This 
coincidence although smaller than the 40 per cent 
reported by Westhues and nearly 50 per cent 


TVDLI I-SU>tMAR\ OF TVPCS OF CVRCINOMV AND TREATAICNT 
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F'g 3 Penetration of \\ all of venule in rectal musculans 
by tumor cells of carcinoma simpler Blood cells can be 
seen uathiii the lumen. .\n adjacent artenole is shorm also 
X465 

vertebra The inference from this heterogeneous 
group is that local extension mat" account for 
some, but not most of the bone metastases from 
carcinoma of the rectum The fact that the 
vertebra are the chief sites of skeletal metastasis 
for primary cancers in general supports this con- 
clusion Aufses in 1930 added 8 cases of skeletal 
metastasis from rectal cancer to 16 reported in 
the literature His series totaled 117 cases, with 
29 autopsies Five of his 8 cases of skeletal 
metastasis were proved at autopsy. 

Before (tecussmg the conditions in the local 
growth which help to bring about lisceral metas- 
tasis, we would like to consider brieflv three 
general factors, namely duration of sv'mptoms 
of the disease, age, and’ se.x 

The total symptom duration has been calcu- 
lated for each case as the sum of the pre-operative 
syrnptom duration and postoperative survival 
period in months The effect of disease duration 
on the incidence of \nsceral metastases in 86 
cases of adenocarcinoma is shown in Chart i 
The 14 resection sunivals were omitted because 
the\ represented duration without the primar\' 
focus. 



Chart 2. S}-mptom duration and percentage of lisceral 
metastasis. 


Here the percentage Hsceral metastasis is plot- 
ted against the average duration in months. The 
average duration for the 32 cases of adenocar- 
cinoma dyng at resection was 10 months, and 
16 per cent of these shou-ed visceral metastasis. 
Forty-seven per cent of the 17 colostomy deaths 
with an average duration of 13 months, and 
74 per cent of the 38 colostomy sunivals or non- 
operated upon patients averaging 27 months 
total duration showed visceral metastases. 

Another method of summaiy has been appbed 
to the adenocarcinomas, the malignant adenomas 
and to the total adenoid group (Chart 2). 
Arbitrarv' time periods of 6, 12, 24, and aS months 
were adopted, and the Hsceral metastases in 
cases falling into these duration groups were 
tabulated for each tj'pe of growth. Resection 
sunivals were omitted as above. 

The duration in months is plotted against the 
percentage \isceral metastases. This method of 
computation puts rather rigorous demands upon 
duration as influencing visceral metastasis since 
each duration period is non-cumulative The 
tv-pe of surgical intenention here is of little 
moment because the primaiy tumor was present 
throughout the disease. Since colloid carcinoma 
and_ carcinoma simpRx constitute only 1 7 cases 
ebgible for consideration here, they were included 
in the adenoid group without being given special 
consideration. In the method mentioned an 
obvious source of error is the date set for the 
origin of the grow th. Allies has estimated 
definite time periods as determined bv the 
progress of the growth around the bowel wall, 
but so many of our cases were already annular 
that we have judged the duration onset arbi- 
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Chart X Syraptom duration and p«reentace of visceral 


were noted in the liter Thus 9 per cent of 
resected cases had no discernible visceral metas- 
uses at the time of operation Two of these 
patients had occult liver metastases and a had 
lung metastases In 3 of these 4 cases the local 
tumor was found at operation to hate extended 
to a pelvic viscus 

There seems to be very little doubt that 
the broader the criteria for operabilitx the 
greater will be the number of cases with hidden 
metastases included This inevitable handicap to 
surgical treatment, however, is relatively small 
and should in no way be construed to discourage 
an attempt at cure or palliation through wide 
resection 


TABLE IV —LOCATION OF UETASTASFS IN 
CASES WITH VISCERAL INVOLVEMENT 


Liver 

Lung 

Adrenil 

Bone 

Thyroid 

Kidney 

Intesuoe 

Pancreas 


Ovary 

Heart 

''Un 

Muscle 

Gall bladler 

Colostomy 

Appendix 

Pleura 








Fig 1 Small focus of adenocarcinoma adherent to the 
nail of a capillaiy Note tbeeiythrocyteaithmlbelumra 

X41S 

The chief sites of visceral metastasis m the ,0 
cases are as follows liver, 57 limes lung yS 
times, and adrenal. 19 tunes (Table IV) Eighty 
one per cent of the patients mth metastasis to an 
organ showed liver involvement Metastasis to 
the liver alone occurred 23 times and to the lung 
alone 6 limes In all patients wnth lung metas 
fases alone, the local lesion was in the lower 9 
centimeters of the recium Dissemination by sys- 
temic or portal circulation from the lower rectum 
must depend somiwhat upon chance, however 
since m II of the ax patients with metastasis to 
the liver alone the local lesion was m the lower 
6 centimeters of the recium In only 3 patients 
did blood borne metastasis tale place without 
tumor deposits in the liver or lung One occurred 
in a 68 year old woman complaining of con^I 
sions I month previous to operation A cerebral 
lesion was localized and at operation a nodule m 
the Rolandic region of the right cerebral cortex 
near the midline was found Frozen section diae 
nosis of metastatic adenocarcinoma probably^ 
lower gastro-intestmal origin was made IW 
following day postmortem examination disclosed 
10 centimeters above the anus a fungatmgadeno- 
caranoma only o 7 centimeters m diameter^ow 
mg slight invasion of the musculans the * 
othercas«involved bone Ini discrete ncKW« 
were present m lumbar and thoracic 
In the other tumor was Present m a lumbar 
vertebra but local extension could not he rulw 
out The 13 cases of bone metastasis included 
deserve some comment In 2 roeUstases were 
present m the ribs and in i in the hurnerus n 
the remainder the vertebr® «ere involved > 

2 of these the primary growth had been remove 
In an additional v the thoracic '«tebr* show^ 
foa of growth Five other tumors adhere 
to and* involved the sacrum or lower lumba 
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TABLE TT —ALL CASES— IXELLTENCE OF DE- 
GREE OF IFr\''ASION OX ^^SCER-\L METAS- 
TA.SIS 


Resection deaths — 45 cases 

Number 

surgical 

specimens 

Visceral 

metastasis 

on 

immediate 

autopsy 

Percentage 

Growth withm musculature 

17 

I 

6 

Growth through musculature 

21 

3 

xo 

Growth into adjacent organs 

7 

3 

43 

Resection surv'i\*al > — 26 cases 

Number 

surgical 

specimens 

\isceral 

metastasis 

m 

subsequent 

autopsy 

Percentage 

Grovith within musculature 

9 

4 

44 

Growth through musculature 

14 

6 

43 

Growth into adjacent organs 

3 

2 

67 

Xon-resection— ^ cases 

Autop*A 

speomeos 

\ isceral 
metastasis 
at autopsi 

Percentage 

Growth wnthm musculature 

16 

S 

31 

Growth through musculature 

41 

2- 

66 

GroiTth mto adjacent organ* 

*2 

20 

iS 





Fig 4 A^enule distended mth muanous secretion, de- 
bris, and cells of mucinous carcmoma. Tumor cells appear 
to growing along the surface of the intima as well as 
beneath It An accompanjmg arteriole is included X42S 


assume to curability. Therefore we classified the 
lesions somewhat after the method of Lockhart- 
Mummert as (i) those remaining itfithin the 
rectal musculature, (2) those perforating the 
muscular coat, and (3) those involving an 
adjacent organ by permeation Each lesion was 
so classified and the visceral metastases occurring 
inth it were noted A summaiy of these when 
grouped according to treatment is shown in 
Table \T 

In the resection surc'ival group, of the 12 cases 
with visceral metastasis found at autopsy, there 
had been local recurrence in g, and involvement 
of an adjacent pelvic organ in 8 The 44 per cent 
organ metastasis of the growths within the mus- 
cularis as against the 43 per cent for those per- 
forating the wall cannot be e.vplained on the basis 
of the more malignant U^pes falling into the 
former group, for on check-up such was not the 
case The amount of perirectal tissue removed 
nught be operatic e here smce 7 of the g growths 
limited to the musculans grossly were removed 
by posterior resection, and 3 of the 4 showing 
organ metastasis were remoced by this method 
This does not attain the sigmficance one might 
be inclined to give it when one considers the 14 
resection sun-ivors with growths perforating the 
muscularis Six of these showed \’isceral metas- 
tasis subsequently although only 2 were posterior 
resections In the S without visceral metastasis. 


2 were posterior resections However, the fallacy 
of assuming, because there is no grossly m'sible 
extension of the growth through the bowel wall, 
that no such extension has taken place should be 
emphasized and the adoption of less radical pro- 
cedures on this account must result inemtably in 
a certain number of recurrences and subsequent 
\nsceral metastases The analysis by Dukes of 
100 surgical specimens m which he finds as a rule 
that lymphatic spread does not play a part in 
dissemination until the growth has spread by 
contiguity through the rectal wall cannot explain 
the metastases following the removal of intra- 
muscular growths m our series 

The location of the lesion in the rectum has 
been thought by some to condition the chances 
of i-isceral metastasis Alleged variations in the 
abundance of Ij-mphatics and veins in the anterior 
and posterior wails of the rectum has been as- 
sumed to account for supposed differences in the 
frequenci- of metastasis from this site Unfor- 
tunately, the tumors in over half of our series are 
bulky and annular. The group of cases in which 
there is mention of anterior, posterior, or lateral 
position of the tumor is too small to merit an\- 
conclusions 

Regarding the effect of the tumor position in 
the longitudinal axis of the bowel upon visceral 
metastasis, certain obstacles are at hand. It is 
necessary first to select carcinomas of the same 
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tranlv bj tie appearance of pertinent symptoms 
Onl> such symptoms as rectal bleeding progres 
sive pain or persistent change in boiiel function 
ha% e been u ilued 

With due consideration of the shortcomings of 
the method two features appear significant in 
Chart 2 In the period between 12 and 24 months 
all types show an increase m visceral metastases 
After this period malignant adenomas show a 
surprising drop The possibility of error in 
diagnosis between benign poI>T) and malignant 
adenoma cannot be entertained because these 
patients at death exhibited evidence of recurrent 
or spreading disease Our only crpfanation for 
this phenomenon is the presence of tumors whose 
local ecophstic tendency and obstructive effect 
far overshadow their power of vascular invasjoa 
Morphologically we should expect such cases m 
the malignant adenoma group In adenocarono- 
mas the tendency to visceral metastasis mcrca cs 
with the duration of the di ease 

pre operative symptom duration jeeiits only 
passing comment Table \' shows the average 
preadmission svmptom duration in patients 
after resection to be well below that m those m 
whom resection has not been done Brindley 
found the symptom duraUon of 76 operable rectal 


Table \ — avejiage dur \tion or sysiptoms in 

ilONTIIS OV ADIIISSIOV 

Adenocarcinoma 10 . j, . 

Malijmant adenoma u ^ ^ 

^(ucuious carcinoma 74 10 7 

Carcinoma surplev k 2 g 4 

Group average 106 164 

cancers to be g 4 months These averages have 
little application in determining cperabiLiy be 
Cause many of the patients with inoperable 
growths had a pre admission duration of less than 
u months and some 0! tho e subjected to the 
resection had a pre operative symptom duration 
of longer than 16 months Four of the 6 patients 
With visceral Jnetasta«is vvho died following re 
Section had a pre operative symptom duration of 
less than ii months the average for the resecuon 
group The pre admission sv roptom duration has 
little utility m the determination of whether a 
patient with rectal carcinoma is operable 
The maximum aj,e incidence of rectal cancer 
has been reported in the sixth decade fflaidca 
and Shedden and >riles 13) In our senes 51 
Patients developed svmptoms of rectal cancer in 
ihesjxth decade and 5j in the eventh “IhesHth 
to eighth decades inclusive account for 8e per 
cent of the senes In Chart 3 the number of 
cases of each lype is plotted against the decades 
into which they fall It is seen that mahgrani 
adenoma reaches its masimura inadence in the 
seventh decade while adenocarcinoma colloid 
carcinoma and carcinoma simplex reach theirs a 
decade earlier This slight support for the thesis 
that more malignant forms of carcinoma appear 
in the younger age groups is in agreement with 
other reports of a similar nature (Brindley, 
Fowler and Shedden) 

The influence of sex upon the incidence or 
Curability of rectal carcinoma is no different in 
this senes than m others Of iVe 170 patients 
ro4 were males and 66 were females, a pre^iui 
naoce frequently mentioned (Hardmg and Han 
kins, and Daland, Welch and Nathanson) 

The size of the local k^on and its invasiveness 
are thought to have an effect upon the frequency 
of vascular metastases It is often difficult to caJ 
culate accurately the size of an infiltrative grow tn 
in a tubular structure 

In some of the postmortem protocols one 
dimension of the tumor was omitted and the 
term annular was applied frequently to dcoote 
size MeVay has found that the size of the t'^ 
growth apparently bears liUle relaUon to me 
extent of lymph node mvofvement, ana « 
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lABL'C ALL CASES— INFLUENCE OF DE- 

GREE OF INI'ASION ON \FSCERAL METAS- 
TASIS 


Resection deatlis — ^45 coses 

Number 

surgical 

specimens 

1. 

\’IsceraI 

cietastasi* 

on 

immediate 

autopsy 

Percentage 

Growth withm rausculoture 

r? 

r 

6 

Growth through musculature 

2 t 

2 

10 

G-owth into adjacent orgorii 

7 

0 

43 

Resection survivals — 26 cases 

Numbe' 
surgical 1 
specimens ; 

Msceral 
: metastasis 
in 

! subset^uent, 
j autopsy 

Percentage 

Growth within musculature 

9 

4 

44 

Growth through musculature 

14 

6 

43 

Growth into adjacent organa 

3 

: 

t _ 

Non-resection — gg cases 

Autopsy 

specinens 

\iiceral 
metastasis 
at autopsy 

Percentage 

Growth within musculature 

iG 

3 

Jt 

Growth through musculature 

at 

-.7 

6G 

Growth into adjacent organ* 

43 

29 




Fig- s. Venule distended with, mudnous secretion, de- 
briSj'ind cells of macinotis cnrcmoma. Tumor cells appear 
to be growinp along the surface of the intima as well as 
beneath it. .Vi accompanying arteriole is induded. Xgay. 


assume to curability. Therefore we classified the 
lesions somewhat after the method of Lockhart- 
Mummery as (i) those remaining tcithin the 
rectal musculature, (2) those perforating the 
muscular coat, and (3) those involving an 
adjacent organ by permeation. Each lesion was 
so classified and the visceral metastases occurring 
with it were noted A summary of these when 
grouped according to treatment is shown in 
Table VI. 

In the resection survival group, of the 12 cases 
with visceral metastasis found at autopsy, there 
had been local recurrence in 9, and involvement 
of an adjacent pelmc organ in 8. The 44 per cent 
organ metastasis of the growths within the mus- 
culans as against the 43 per cent for those per- 
forating the wall caimot be explained on the basis 
of the more mah'gnant types falling into the 
former group, for on check-up such was not the 
case. The amount of perirectal tissue removed 
rmght be operative here since 7 of the g growths 
limited to the muscularis grossly were removed 
fay posterior resection, and 3 of the 4 showing 
organ metastasis were removed by this method. 
This does not attain the significance one might 
be inclined to give it when one considers the 14 
resection survivors with growths perforating the 
muscularis. Six of these showed \isceral metas- 
tasis subsequently although only 2 were posterior 
resections. In the 8 without visceral metastasis. 


2 were posterior resections. However, the faHacj* 
of assuming, because there is no grossly visible 
extension of the growth through the bowel wall, 
that no such extension has taken place should be 
emphasized and the adoption of less radical pro- 
cedures on this account must result inevitably in 
a certain number of recurrences and subsequent 
visceral metastases. The analysis by Dukes of 
100 surgical specimens in which he finds as a rule 
that lymphatic spread does not play a part in 
dissemination until the growth has spread by 
contiguity through the rectal wall caimot explain 
the metastases following the removal of intra- 
muscular growths in our series. 

The location of the lesion in the rectum has 
been thought by some to condition the chances 
of visceral metastasis. .Alleged variations in the 
abundance of Ivunphatics and veins in the anterior 
and posterior walls of the rectum has been as- 
sumed to account for supposed differences in the 
frequency of metastasis from this site. Unfor- 
tunately, the tumors in over half of oar series are 
bulky and annular The group of cases in which 
there is mention of anterior, posterior, or lateral 
position of the tumor is too smaU to merit any 
conclusions. 

Regarding the effect of the tumor position in 
the longitudinal axis of the bowel upon visceral 
metastasis, certain obstacles are at hand. It is 
necessary first to select carcinomas of the same 
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TABLE — ASSOriATlON OY L^IIPH NODEi 
AND INTRAVASCULAR INVASIONS Vmil 
VTSCERAL JfETASrASFS IN loo CASES OF 
ADENOCARCINOMA 49 VISCERAL METIS 
TASES 


PosiU\fr nodes and viscera! metastases 
Posiiite nod»s and no nsceral racusca es 
Total positive nodes 

\ iscenl netasiases and no positive nodes 
Ao visceral inewstases and no positive nodes 
Total negative nodes 
Total 



Intravascular invasion and visceral meta lasts 4p 
Intravascular invasion and no vi ceral metas 


Total intravascular invasion 
Visceral metastases and no mtrava cular in\a 


No vivceial metastases and no intravascular 
invasion jo 


Tou! with no intravascular invasion 
ToU! 


Positive nodes associated with viKeral meta tases }i 
Intravascular invasion associated uitb vivenl 
metastases lo 

MsceralmetasUtes occurring without positivenodei ji 
Visceral metastases occurring without intravascular 


Fig s Tumor ceUi of adenocarcmorua growms m the 
lumen o( a small artery within the bowel wall flus is a 
Tare finding especially in surgical material Xsjo 

kind and approximate duration Man> of the 
larger growths overlap an> such arbi(rar> limits 
as 5 10 or I s centimeters above the anus With 

these dilTicultics in mind we have chosen 33 
adenocarcinomas with a maximunj diameter of 
less than 5 centimeters located either in the first 
5 centimeters of the rectum or between 10 and 
15 centimeters above the anus Tnentt 0/ these 
were located m the lower range, and 13 in the 
upper Si* of the lower growths and 9 of the 
upper growths had blood borne metastases Re 
suits similar to these were found in larger less 
well controlled senes It appears, therefore from 
these limited data that th»re is a slightly greater 
tendency for the high rectal growths to yield 
visceral metastases Ihisapparent tendenevdoes 
not extend to the sigmoid for Harding and 
Hankins have found metastasis to viscera more 
hkeh from rectal than sigmoidal growths 
The approximate agreement between the num 
her of visceral metastases and the lymph node 
metastases for each type of growth is coincidence 
only 7 he fallacy of considering it valid m ihe 
individual case is apparent in the sobsetpient 


iDvauon e 

tables which compare the percentage assoeutieu 
of neoplastic nodes and of local lawvaseuJar 
invasions with visceral metasUAes Each ca'e 
has b«n considered individually with regard to 
the lymph node rnetastases, and intrsvascufar 
invasions present m the local lesion These have 
been checked against the presence of coexistect 
distant visceral metastases The lymph nodes 
listed as positive are tho e neoplastic nodes 
present in the surgical speamea or discovered 
subsetjuenily m the abdomen at autopsy The 
assumption is made that the surgeon might dis- 
cover all intra abdominal neoplastic lymph nodes 
in the reseebon cases and that the s6 le^ction 
survivors without nodes at laparotomy did not 
develop them subsequently 

In “^ble VIX we have divided the 100 cases of 
adenocarcinoma into those cases in which neo- 
plastic nodes and visceral metastasis occurred 
together, into those in which one occurred and 
not the other, and into those in which neither 
occurt^ The same has been done with growths 
showing local Ultra alulae invasion It appeals 
that lymph nodes were positive m 45 ca^es aid 
Uiatin ta.or yiper cent, of these visceral metas 
tases were coexistent or developed subsequently 
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TABLE ^^II — ASSOCLATION OF LYMPH NODES 
AND INTRAVASCULAR INI'ASIONS WITH \TS- 
CEEAL METASTASES IN 40 CASES OF 
M.A.LIGNANT ADENOILA. 9 WSCERAL METAS- 


TASES 

Cases 

Positi\ e nodes and \asceral metastases 4 

Positi\ e nodes and no visceral metastases 3 

Total positir e nodes 7 

Visceral metastases and no positjr e nodes 5 

No \asceral metastases and no positiv e nodes 28 

Total negatu e nodes 33 

Total ^ 

Intmr ascular m\ asion and rdsceral metastases 8 
Intrar ascular inr asion and no rascera! metastase s 4 
Total intrar ascular invasions 12 

Visceral metastases and no intrav ascular inv asion r 
No vasceral metastases and no intravascular in- 
vasion 27 

Total w ith no intrav ascular mv asion 28 

Total 40 


TABLE IX — ASSOCLA.TION OF LYMPH NODES 
AKD INTRAVASCVLAR IN\’ASlONS WITH ITS- 
CERAL METASTASES IN THE 165 CASES 
COMPRISING THE ENTIRE ADENOID GROUP. 


68 \TSCERAL METASTASES 

Csses 

Positiv e nodes and visceral metastases 44 

PosiDv e nodes and no vnsceral metastases 23 

Total positive nodes 67 

Visceral metastases and no positiv e nodes 24 

No vnsceral metastases and no positiv e nodes 74 

Total negativ e nodes oS 

Total 165 

Intravascular invasion and vTsceral metastases 67 
Intravascular invasion and no visceral metastas es 33 

Total intravascular inv asion 100 

Visceral metastases and no intrav ascular inv asion i 
No visceral metastases and no intravascular 
mv asion 64 

Total with no intravascular invasion 65 

Total 165 


Per cent 

Positiv e nodes associated w ith v isceral metastasis 37 

Intravascular invasion associated with visceral 
metastasis 67 

Msceral metastases occurring without positive nodes 1 3 

Visceral metastases occurring without intravascular 
invasion 4 


Per cent 

Positive nodes associated with visceral metastases 66 
Intravascular invasion associated with visceral 
metastases 67 

Visceral metastases occurring without positiv e nodes 24 
Visceral metastases occurring without mtrav ascular 
mv asion 2 


The nodes were negative in the 55 remaining 
cases, but in 17, or 31 per cent, of Aese, visceral 
metastases were found Analyzed accordmg to 
the invasion of vessels by tumor in the primarj^ 
growth we find this to hav'e occurred m 70 cases; 
and that in 49, or 70 per cent, of these, visceral 
metastases were present or developed subse- 
quentl}' And in the 30 remainmg which showed 
no intravascular growth locally, none had vis- 
ceral metastases A similar situauon was found 
to e.vist in the 40 cases of mahgnant adenoma, 
and m the 165 cases composing the entire adenoid 
group Tables VIII and IX summarize these 

In only one instance did visceral metastases 
occur in the absence of local intravascular inva- 
sion. The groups of carcinoma simplex and 
mucinous carcinoma are too small for analysis 
separately and both have been included with the 
adenoid group 

The three foregoing tables make no correction 
for the varvnng methods of treatment An 
attempt to do this has been made in Table X. 

In general, the same trends are present as 
noted in Tables VII, VIII, and IX The per- 
centage showing visceral metastases associated 
with neoplastic lymph nodes is approximate^' the 
same as tliat in the case of local intravascular 
invasions and V'lsceral metastases It is interesting 


to note that these percentages increase as the 
duration of the disease increases, in the case of 
the Ivinph nodes going from 38 per cent in the 
acute resection deaths to 82 per cent in the non- 
resection cases, and in the case of intravascular 
growth from 38 per cent to 74 per cent. On the 
other hand, visceral metastases were present in 
6 per cent of the cases of acute resection death 
which had negative lymph nodes, and in 46 per 
cent of the resection survivals with negative 
nodes In contrast, visceral metastases were 
unheralded by local mtravascular tumor in only 
one instance. In the 25 cases of resection sur- 
vival, where prognosis attains some practical sig- 
nificance, the 1 1 cases of visceral metastasis aU 
showed local v'ascular invasion. Only 5 of the ii 
cases of visceral metastasis fell in the group of 
12 cases showing neoplasDc nodes 

It should be kept in mmd that the foregoing 
discussion deals with the prediction of blood- 
borne metastases to viscera, and applies to indi- 
vidual and group prognosis only indirectly, since 
all deaths from rectal cancer are not concerned 
with _ visceral metastasis. Many result from 
massive local recurrence or postoperative com- 
plication 

The spread of rectal carcinoma through blood 
vascular channels is at least as important as 
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GROUP 170 CASES-ASS0a\TI0\ BETWEEN UMPII NODES AND LVTRA 
VASCULAR INAASION WITH VISCERAL METASTASES IN CASES DIVIDED 
\ ARIOUS TREATMENT GROUPS 



through the lymphatic route Evidence of this 
' ascular spread is usuallj a\ ailabfe m the pnmat> 

? rowth The relatively large number of cases 
33 per cent) with tumor growth mthin vessels 
locally and w ith no coevistant v isceral metastasis 
detracts from the value of this factor in a positive 
sense It serves to emphasize a fact determined 
CTpenmentally by Warren and Gates that only 
a small proportion of tumor cells entering the 
circulation survive and grow in distant foci 
Likewise this circumstance in rectal carciooma is 
similar to that found by Clute and Uarren in 
carcinomas and potentiallv malignant adenomas 
of the thyroid where the local intravascular mva 
sions are many but the distant metastases rela 
lively few Nevertheless as far as the prediction 
of visceral metastases in rectal carcinoma from 
the local growth and nodes is concerned, the 
presence of intravascular tumor means as much 
from the prognostic standpoint as neoplastic 
nodes and their absence means much more 
Detailed methods of statistical analysis have 
been applied to the data concerning lymph node 
involvement and visceral metastases though 
omitted here to conserve space The condiisions 
may be regarded as sound so far as the pnmarv 
data warrant them 

SUMMARY AVD CONCLUSIONS 
I The tendency of rectal carcinoma to meUs 
tasize via the blood stream vanes m general with 
the degree of differentiation Malignant adenoma 
produced visceral metastases in 25 per cent of 
our cases, adenocarcinoma in 49 per cent and 
carcinoma simplex m 56 per cent 

2 Mucinous carcinoma has a marked tend 
ency to metastasize by way of the lymphatics 
3 In general the longer the duration of rectal 
carcinoma the greater are the number of viscera! 
metastases 


4 Metastasis of rectal carcinoma to bone is 
not rare 5 per cent in this series 

5 The more the primary growth penetrates 
the bowel wall the greater are the chances of 
blood borne metastasis 

6 The reliability of prognosis of visceral 
metastases bv observation of local intravrasoiUr 
invasion and to a less extent by lymph node 
metastasis, increases with the duration of the 
disease 

7 Forty-one per cent of the ca«es shoned 
visceral metastases 

8 Sixty-one per cent of the cases showed local 
intravascular invasion 

9 Sixty seven per cent of those with local 
intravascular invasion showed visceral mecas 
uses closely paralleling the 66 per cent of v^s 
ceral metasuses with positive lymph nodes 

10 Only I case of the 70 showing visceral 
metasuses failed to show local mtrav ascular m' a 
sion, whereas 24 cases (34 per cent) of these 
failed to show positive lymph nodes, or, expressed 
m a different way 24 per cent of the cases with 
negative nodes had visceral metastases 

It SecUons o{ the pnmarv growth in rectal 
carcinoma should be scrutinized careful!' ‘Of 
invasion of capillaries or veins by tumor, because 
intravascular tumor invasion frequently 
visceral metastases and Us absence, provided at 
feast three sections from different parts of the 
growth are examined nearly alwavs rules ou 
visceral meUsUsis Its elBciency m predicting 
vusceral or bone metastasis outranks that 0 
neoplastic hmph nodes 


A\e are indebted to the members of the suffj of the 
«tals mentioned for use of the cases and for helpfu' 
cstioas particularly Drs h mest \f Daland 
^ey and Leland S McKittnck We thank Dr Tracy 
t Malfafyt«dataoD5c>ensursical jwimeni from iho 
aboratory of the Massachusetts ( eneral llo piUl 
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VITAMIN OILS IN THE TREATMENT OF BURNS 
An E\perimental Stud) 

CH-^RLES B PUESTOW M D , F A C S , HENR^ G PONCHER MD and 
HAROLD HAMMATT BM Chicago, Illmois 


T he therapc'ulic\alue of fish ]i\er oils 
and of vitamins m the healing of 
burns and other v, ounds has been dis 
cussed frequently m recent medical 
literature hlost observers are enthusiastic 
over the results obtained, but all do not agree 
as to the factors responsible for them This 
stud> was undertaken to obtain some knoivJ 
edge of the comparative values of several oils 
and other commonlj used agents in the heal 
ing of burns 

Stimuhtion of tissue grow th has been noted 
following the administration of cckI liver oil 
and of vitamin preparations b} v anous routes 
Wuttig, m 1905, produced considerable endo 
thelial proliferations in the liver by injecting 
cod liver oil into the mesentenc veins of rab 
bits whereas olive Oil was inert Bond applied 
irradiated ergosterol dissolved to saturation 
in liquid petrolatum as a dressing for ulcers 
and granulating wounds He believed that it 
reduced infection, promoted hea[th> granula 
tions and stimulated epithelization, possiblj 
due to a further continued irradiation effect 
on the wound tissues after the primary irradia 
tion of the sterol by the ultraviolet rays from 
the mercury vapor lamp had ceased Loehr 
has used cod liver oil dressings extensively in 
the treatment of burns and other wounds He 
obtained excellent results in a large senes of 
patients with second and third degree bums 
Cod liv er oil was mixed with inert materials to 
form a paste, which was applied freely to the 
burned areas If these were on the extrem 
ities, plaster casts w ere applied over the dress 
mgs The dressings were changed as infrc 
quentlj as possible but could be removed 
painlessly He states that cod liver oil is self 
sterilizing and found that it diminished the 


madcnce of infection of bums and con 
trolled secondary infection when present The 
wounds were rapidly cleansed and epitheh 
zation was stimulated to a degree not seen in 
any other form of treatment Skin grafting 
was not found necessary m wound* treated 
by this method Loehr further states that the 
treatment did not prevent early fatalities from 
bums more than other forms of therapy, but 
the number of late fatalities, due to secondary 
infections, was marledly reduced more so 
than with tannic acid He attributes the 
effect of cod liver oil therapy to the action of 
vitamins A and D on the tissues of the wound 
Its chief disadvantage is the odor 

Other observers have been favorably im 
pressed by results obtained with cod liver oil 
dressings applied to burns and wounds Steel 
reports that indolent ulcers were rapidly 
healed by it Marked relief of pain followed 
Its application, more so than with other diw 
mgs (11, 1 j) Skin wounds in guinea pigs fy) 
healed better after application of cod liver oil 
ointment than after vitamin free ointment 
Vitamin A ointments have been used by Horn 
and Sandor and by Sandor, who be! eve it 
inhibits infection and stimulates healing Lau 
her and Rocboll found that small and medium 
amounts of vitamin A added to a cholesterol 
base accelerated the healing of experimental 
wounds fay 50 per cent but larger amounts 
inhibited recov ery as did other vitamins with 
V anous bases 

The influence of vitamin defiaenaes on 
wound healing and the effect of the admmis 
tration of various vitamins by mouth has been 
studied Lauber produced wounds on the 
backs of rats and noted the time of healing 
while on an ordinary diet Addition to the diet 
of 4 units daily of vitamin A shortened the 
heahng time by one half Large quantities 
had no effect and massive doses (40,000 units 


From the DepartmenlsotSursery mil Prf etna Umwrsityof 
Illinois Collece of Medicine 
This study aided by a eras 
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Fi<^ I TweUe dav old control Fig 2 Ttt eh e da> old bum treated Fig 3 Twelve day old bum treated 
bum This bum has not been treated 11 ith 5 per cent fresh tannic acid solu- mth ointment ho 5, high \ntamin A 

tion to D ratio 


dail}") more than doubled the healing period. 
He found that administration of ^dtaInins B 
and D had no effect on healing time, but that 
avitaminosis definite^ retarded it. In treat- 
ing severe and infected bums Franzetti ad- 
ministered orally 20 to 30 drops of a solution 
containing 12,000 units per cubic centimeter 
each of ^itamins A and D. He applied cam- 
phor in oil containing \dtamins A and D to the 
burned areas Under this form of therapy he 
observed that the local infections responded 
well and the general into.xication, edema, 
fever, and albuminuna rapidly diminished 
Davson does not believe vitamin A to be 
the responsible agent for tissue regeneration. 
He injected subcutaneously cod liver oil and 
halibut liver oil into the ears of rabbits and 
at a later date made histological sections 
Although he states that vitamin A is 100 
times greater in amount in hahbut liver oil 
than in cod liver oil, both preparations pro- 
duced the same degree of tissue response, a 
marked stimulation of phagocytes, fibro- 
blasts, and young capillaries Liquid paraffin 
and ohve oil proved relatively inert when em- 
ployed in siinilar experiments 

IIETHOD 

Pigs and rabbits were employed in the ex- 
penments here presented The former were 
used because their size and the thickness of 
the skin permits the production of sufficiently 
large lesions for more accurate studjc The 
reaction of the skin of pigs to heat appears 
similar to that of human skin, except that 


vesicles do not form. Bums were produced in 
shaved areas of the back with the animals 
under general anesthesia. Lesions were pro- 
duced by the use of an electrocauteiy* applied 
to a given area at a constant temperature for a 
definite period of time. By careful regulation 
of the degree of heat and the time of applica- 
tion an attempt was made to produce a num- 
ber of wounds of the same depth in a given 
experiment, so that a more accurate evalua- 
tion of the effects of various therapeutic 
agents could be made On a given date a num- 
ber of uniformly deep lesions were produced 
and each treated ivith a different therapeutic 
agent, generally one lesion being left un- 
treated as a control 

On a later date another experiment was 
started by producing a series of bums which 
were all of equal depth but all deeper than 
those of the prexdous experiment. Each of 
these likewise was treated with a different 
therapeutic agent Thus the bums in each 
given experiment were of uniform depth al- 
though the depths of lesions varied in different 
experiments Care was taken to use areas of 
skin of similar location and thickness. Appli- 
cations of the ointments were made twice 
dail}' to assure the constant presence of the 
medication. The size of the bums was measured 
when produced, and subsequent measure- 
ments were made to determine the rate of 
healing The character of the cmst and the 
presence or absence of secondarx- infection was 
noted. After complete healing biopsy speci- 
mens of the entire epiderrms were studied his- 
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tologicallj to determine the amount, thickness, 
and tjpc of epithelium and the amount and 
degree of fibrosis and hyahnization of 
scars Adequate and uniform diets were fid 
throughout the experiments 

Each therapeutic ointment consisted of 6-»^ 
per cent by \vcight of the speafic oil com 
pounded with a base consisting of >cllow bees 
wax, 15 per cent, hjdrous wool fat, 12 $ per 
cent, and spermaceti, 10 per cent The oils 
emplojcd and their identification numbers are 
as follows 

1 Olive oil free of vitamins 

2 Cod liver oil containing 1800 units of vitamin 
A and 175 units of vitamin D per gram 

3 Irradiated ergosierol tn oil contaioing 1 million 
units of vitamin D per gram 

4 Fish liv er Oil containing 45 ooo amts of vitamin 
A and 75,000 units of vitamin D per giam 

3 Fish liver oil containing 380000 units of vita 
mm A and 2 000 units of vitamin D per gram 

Five per cent tannic acid solution was ap 
plied to other lesions, and control lesions were 
left untreated 


MTAUW COVtENT Or TWER tPElfXIC 
OINTMENTS 





,s s \ 4»S»J 


RESULTS 

From Table I a graph (Eig 6) was made 
showing the average size of the burns treated 
with each therapeutic agent and the average 
number of da>s required for complete healing 
to occur A review of this graph permits ctr 
tain conclusions The application of fresh 5 
per cent tannic acid solution did not appre 
ciabl> dimmish the time required for com 
plete healing of burns m pigs as compared 
with similar lesions untreated Lesions treated 
with a vitamin free olive oil ointment healed 
in approximate^ the same length of time as 
the control burns but averaged about 25 per 


TABLE I —RESULTS OBTAINED IN TREAT 
MENT OF BURNS IN PICS 
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TABLE 11 

SURGERY 

—RESULTS OBTAINED IN 
or BURNS IN RABBITS 

GYNECOLOGT AND OBSTETRICS 

TREATMENT tioH The epithelium everywhere was fair!) 

well developed There were well develoned 

Etperjmcof 

Dumber 

Thtrtpcutic 

•gent u^ed 

Six of bum 

Numba oi dan ^ *>ssue changes of moderate h) aline 

iorconpku and fibrous character, with no areas of keloid 
density The microscopic variations were so 

9 

Nd I 

40 

thjlt thfiK mil W W rt?? Na f|. 



4S 

differences in n<»e| Sire nnH of tliA ommii 


i 

4S 

w and vanafions in fhirknm nf thr «lm m 

ID 

No 1 

14 

io different parts of the bodv It was roncJiided 


t 

>S 

SI that there were no characteristic microscowc 



•4 

3, differences m the scars of lesions treated b> 




, the various agents (Tigs 4 and 5) 


No I 

>1 

No attempt has been made in this stud) to 



14 

^ compare the s>stemic effects of burns under 



14 

““ ■ — the various treatments emplo)ed The pigs 



« 

* as ^the ?«ions* m^TOmpanwn To'^their^total 


5 

ll 

** slm •viirfare arAn T\prA small Hrtni»vpr in 


i 

JO 

3* rabbits the verv hirh mortahfv when hums 


T»b « »tid 


were treated with hieh vitamin D ointment 


T<nniC(<tDj 

U 

)) was striking 


Non* 

u 

^ SUMMARY 


\tf « 

0 

„ Controlled burns were produced upon pigs 

• 

Ng 1 

l« 

3, and rabbits and were treated with ointments 


f 

u 

3 containing var>ing amounts of vitamin A and 



It 

^ vitamin D The tune and character of local 

wound healing was determined and compared 


I 

i 



I 

■a 

■** w oh tanmi' and 


S 

i« 

» Burns treatpri with 5 per rent fresh (anniC 


i 

■a 

J» and solution hpaled in the same leneth of time 


Tin cacid 

I 

*4 as untreated controls of similar avenge siae 


Tannic ac 1 

« 

j The application of vitamin free olive oil 


Tana c acid 

0 

SI ointment to slightl) larger burns was followed 


Non 

I 

„ by complete healing in the same length of time 


None 

g 

3 as the controls 


S 

S 

, Cod liver oil ointment shortened b) 23 per 

cent tne neajing penoa oi oums cquji m 

to the controls 

obtained from pigs except that the degree Bums which a%craged 50 per cent larger 

of acceleration of healing was perhaps less than thccontroU were treated with threehign 
marked Fifteen rabbits had burns treated vitamin ointments No 3 containing no vita 
with ointment No 3 which was \cr> high m min A but \er> high m ^ntamin D, Ao 4 ha> 
vitamin D All but two died m less than a ing a low \itamin A to vitamin D ratio and 
week suggesting a very toxrc effect of (his No 5 with a high Mtamn A to vitamin U 
ointment The two which lived had sustained ratio The time of healing was approviraalel) 
very small lesions ag per cent shorter than in the smaller 

Careful histological studies were made of all lesions and those treated with tannic acid it 
lesions An attempt was made to compare the was no longer than m the smaller lesions 

thickness and type of epithelium and the treated with cod liver oil ointment of low vnta 

amount and degree of fibrosis and hyalmiza min content The response to the v arious nig 



PUESTOW, PONCHER, HAI^IMATT: VITAMIN OILS IN TREATilENT OF BURNS 627 


vitamin ointments employed was approxi- 
mately the same 

Histological studies of the scars of all healed 
bums revealed no characteristic difference for 
the various therapeutic agents emploj'ed 
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THE RELATION OF CATGUT SENSITIVITY TO 
WOUND HEALING 

CORNEOUS J RRAISSL MD BEATRICE M KESIEN, M D , inj 
J GRIER CIMIOTTI, B S , New \orV, New lork 

I Na previous article (6) entitled "Intrinsic serum respectively into tie peritoneal cavities 
Factors Altering the Absorption of aswellasintoagroupofnon sensitizedrabbits 
Catgut” evidence was presented which The greatest reaction was found to have oc 
seemed to indicate that the sensitivity of curred m the animals sensitized to catgut and 
an individual to one or more of the specific to a less degree in those sensitized to horse and 
constituents of this suture material was one of she^ sera, but it was not stated what k 
the causes of its premature absorption actions occurred when ammals previous!) 

The possibility of a relationship between sensitized to sheep serum or horse serum were 
sensitivity to suture material and post- tested with catgut These reactions were said 
operative wound complications has been ap to be similar to the necrotic nodule produced 
predated by many observers Gratia and m the subcutaneous tissue by repeated inocu 
Gilbon were impressed with the frequency with lations of antigen as described by Arthus 
which postoperative adhesions and even m Efforts were made to desensitize the ammals 
testmal obstruction occurred along the line of b> theintroductionof vanoussubstances, but 
catgut suture in patients having been operated t^s was entirely unsuccessful One thing was 
on previously or to whom serum or protein demonstrated, however, that if catgut was 
therapy bad been given They came to the immersed for a time in anti sheep rabbits 
conclusion that these comphcations were serum, it failed to produce the reactions m the 
manifestations of a localized allergic reaction sensitized animals 
to catgut which was due to the introduction In an attempt to disprove the theories of 
of this antigen in a previously sensitized Gratia and Gilson, Frugom in a senes of ex 
individual penmenls was unable to find preapitias m tie 

They first sensitized three groups of guinea sera of rabbits which were supposedly sensi 
pigs, one to sheep serum, one to horse scrum tized to catgut and failed to produce anaph) 
and one to both sera, while another group lactic shock in a group of guinea pigs He also 
served as controls They then introduced a introduced catgut into the peritoneal cavities 
suspension of powdered catgut into the ab of another group of animals and after 3 
doimnal cavity of these ammals After 8 days months introduce more Many of the am 
the sensitized gumea pigs showed an intensely mals developed no adhesions and those re 
hemorrhagic inflammatory intraperitoncal re actions vyhich did occur were thought to trie 
action with adhesions of the intestinal loops, resulted from foreign body reaction or from 
and some of those not immediately sacnficed infection No sLjn tests were 
developed intestinal obstruction It was dicate whether or not sensitivity bad be 
found that the greatest reaction occurred in produced 

those guinea pigs which bad been sensitized to Catgut used in most parts of x-urop 
sheep serum, a less intense reaction occurred chemically sterilized and frequently . 

m the others, while none occurred m the con with formaldehyde, resulting in an “ 
trols They also senatized three groups of non absorbable material Frugom s 
rabbits to catgut, horse, and sheep sera rcspec results may hav e been due to the use o 
livelv, and then introduced powdered catgut, type of catgut m 

desiccated horse serum, and desiccated sheep / hlarchesam was not 

demonstrating the relationship of the speauv 
FK>mikeD«paftmeDtjot5urgCTy«tidDem»ioiogy CoO^eoi between calgut and sheep serum iio^ 

rhysicians »nd Surgeons. Co>'>“>“'»vtuvcrsity ••■J o 
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ever, in animals which were sensitized with 
catgut extract, the introduction of catgut be- 
neath the skin caused a marked reaction. 
This w^ studied microscopically and con- 
sisted of hj'peremia, edema, increased leu- 
cocytic response, and even local necrosis was 
occasionally produced Allergic reactions 
were also demonstrated in animals sensitized 
to catgut by introduction of catgut e.vtract in 
the conjunctival sac. No exidence of either 
type of reaction could be seen in the non- 
sensitized animals 

Babcock pointed out that faulty woimd 
healing is frequently observed following 
thyroidectomy where catgut is used. He sug- 
gested that the edema, serosangineous dis- 
charge, and slight separation of wound 
margins was due to sensitivity to the catgut, 
but he did not demonstrate sensitivity in 
these cases However, when he substituted 
sdk these reactions were entirely eliminated 
in 80 consecutive th3Toidectomies Babcock’s 
method of testing normal indiiiduals for 
sensitivity to catgut is open to question, for he 
found reactions in all of the 120 individuals 
in which he buried small strands of catgut 
beneath the skin 

•Hinton suggested the possibility of a re- 
lationship between catgut sensitivity and 
wound dehiscence as well as postoperative 
incisional hernia He considered this possibil- 
ity in 3 of 19 cases of wound disruption in 
which there seemed to be no other adequate 
cause. He did not demonstrate sensitixity by 
appropriate skin reactions in these cases but 
in a group of 112 normal patients without 
prexious contact with catgut he found 9 
w'hich gave a positix-e reaction to the intra- 
dermal injection of an extract of fresh sheep 
intestine. He assumed, therefore, that a cer- 
tain percentage of aU operatix'e patients are 
sensitix^e to catgut 

Another interesting but rather speculative 
obserx'ation was a case reported by 'Tripp. 
The patient suffered from asthma following a 
second operation and the symptoms subsided 
after it was assumed that the catgut had been 
absorbed. Tripp believed that the indixidual 
had been sensitized by the suture material of 
her previous operation but no skin test con- 
firmed this impression 


T.\BLE I — EEACTIOKS Or SENSITIZED ANIMALS 
SUTURED WITH RL.AEN CATGUT 


Pig 

No 

Route of sensitization 

Skin 

reaction 

Laparot- 

omy 

Wound 

healmg 

6+ 

Intraperitoneal injection and 
l2parotom> (pi) 

•r 

Plain 

Normal 

S 97 

Intraperitoneal injection (pi) 

a. 

Plain 

Normal 

67 

Intraperitoneal injection (pi) 

-f 

Plain 

Normal 

S7S 

Intradennal injection (pi) 

-r 

Plain 

Normal 

S7S 

Intracardiac injection (pi) 


Plain 

Normal 

78 

Intraperitoneal injection and 
sub^taneous suture (pi) 


Plain 

Normal 

S5I* 

Subcutaneous suture (ch) 

4- 

Plain 

Normal 

103 

Subcutaneous suture (p!) 

4- 

PUm 

Normal 

109 

Subcutaneous suture (pi) 

~ 

Pkin 

Normal 

69 

Intraperitoneal injection and 
lap:;^toin3 (pi) 

-r 

Plain 

Abnormal 

70 , 

i 

Intrapentoneal injection and 
laparotomy (pi) 

+ : 

Pliin 

Abnormal 

74 1 

Intraperitoneal injection and 
laparotomy (pi) 


i 

Plain 

Abnormal 

107 

Subcutaneous suture (pi) 

+ 

Plain 

Abnormal 

xoS 1 

Subcutaneous suture (pi) 

■f 

PI112 

AbnoTsal 

xzS 

Subcutaneous suture (pi) 

X. 

1 

Plain 

Abnormal 

6z6 

Subcutaneous suture (pi) 


Plain 

Abnormal 

S5S ' 

Subcutaneous suture (pi) 

1 T 

Plain 

Abnonnal 

SSI 

Intrapentoneal injection (pi) 

-r 

Plain 

; Abnormal 

5S3 

Subcutaneous suture (pi) 

Not 

tested 

Plain 

Sth day 
[ Disrupted 

104 

Subcutaneous suture (pi) 

ri- 

Plain 

,th day 

1 Disrupted 

ic6 

Subcutaneous rutuie (pi) 


Plain 

day 

Disrupted 

614 

Subcutaneous suture (pi) 

X 

Plain 

1 4tli day 
' Disrupted 

613 

Subcutaneous suture (pi) 

X 

Plain 

7th day 
' Disrupted 

554 

Laparotomy (pi) 

T 

Plain 

ath daj 
Disrupted 

560 

Intrapentoneal injection (pi) 

= 

Plain 

3rd day 
Disrupted 

592 

Intrapentoneal injection and 
subOTtaneous suture (pl> 

[ 

Plain 

1st day 
Disrupted 

S9S 

Intrapentoneal injection and 
subwtaneous suture (pi) 

- 

Plain 

and daj’ 
Disrupted 

59S 

Intrapentoneal injection and 
sub^taneous suture (pi) 


I Plain 

and day 
Disrupted 


*No 551 sensitized to chronuc cat^t and laparotoav perfc r ced 
with plain catgut. 


’Je nkin s has also considered the possibilitj' 
of catgut sensitivitj' as a cause of premature 
absorption in a discussion of the whole prob- 
lem of wound disruption. 

In a prexdous cli^cal and experimental re- 
port (6), a stud}' of xx'ound healing was made 
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TABLE n —REACTION OF SENSITIZED ANUlAtS 
SUTURED IMTN CIIROMU CATGUT 


rs 

No 

Route of sens lizatioD 

■ 

s 

EealiBf 

79 

Int apentoiiMl iniKti n tnd 
lubcutiiteDus iutux« Ichl 

H 

Bz 

Konnsl 

S9. 

I lt»p«rjtooeal Injection »ed 
•ubntineo luture (ch) 

n 

Cinme 

Honui 

S« 

Subcutaneous suture (cb) 


Ch mic 

Nanral 

S79 

Subcutaneous suture (eh) 

+ 

CholllK 

Neeml 

sSo 

SubcutanUius suture (eh) 

+ 

CheoBuc 

Nnrraal 

jSj 

Intrsperitonesl injection (eh) 

- 

Chreume 

boniel 


Intripentnnesl isjeutma (ch) 

+ 

OMiac 

Necaisl 

■> 

Intrsperit oealtniecli a and 
subcutaneous suture (ch) 

+ 

cw. 

Abn rms) 


Intnprritinea) inject on end 
subcuuneaus suture (ehj 

+ 

|B 


S54 

Subcutaneous suture (<b) 


PWSf 

Abt^rmsl 

164 

Intrspcritoneal injection (ch) 


Otroouc 

Aboormel 

66 

Intrspertiineal injection snd 
sutacutsneo s suture (ch) 

+ 

Chrom c 

MdOar . 
Dsrapttd 

»4 

Inusbenlancsl injectien and 
lube Mhewa suture «i) 


a,-« 

bib dsy 
DsrvpceJ 

tss 

Subcuta eous suture (chi 



sad dsy 
DseufaeJ 

5Bl» 

Sube tsnsuu suture (pi) 

+ 

dronuc 

uddey 

Dufutited 

IBs 

LtpsroMmy (eh) 

- 

Chioe«c 

elb day 
Ul^M d 

*Vo ftiw etiri 

snd titUpttoumrpeiUmti 


witb ebiomecKgut 

in a small group of sensitized and non sensi 
tized guinea pifs It was found that t> of the 
ig sensitized animals disrupted their lapiarol 
omy wounds while this did not Occur m the o 
control animals In the present report this 
study has been continued on a larger scale to 
include 84 guinea pigs Of these 28 wen* 
sensitized to plain catgut 16 were sensitized 
to chromic catgut, 8 to chromic acid while 20 
were used as controls The 6 remaining died 
of intercurrent infection 

DETAILS OF EXPIRIUtNTS 
Settstlizalton (0 plain catgut 1 he first group 
of 38 animals was sensitized to plain catgut 
by several methods and by a combination of 
these methods (Table I) Eight animals re 
ceived o i gram of powdered catgut introduced 
into the peritoneal cavit> through a s ccnti 
meter inasion which was closed with i bolt 
suture of the 'ame suture material These 
animals were tested at 2 week interval!, wnth 


TABLE HI — REACTIOV OF ANIMALS SENiinrtD 
TO CUROlaC ACID AND SUTURED WITH 
aiROMIC CATGUT 



Table I\ —results of tARCROTOUtES TEE 
FORMED ON SENSITIZED AND NON SENS! 
TUED ANIMALS 


Iwe dl> tlip> t 


ItintMltieuilKcd viUi ebroBucti 


iBiniNiswKb pl>(a I>p>re( 


an intradermal injection of catgut extract but 
after i month as there was no cvideSLe that 
they were sensitive, 4 of them then nxei'cd an 
additional 2 strands of catgut about 2 centi 
meters long introduced beneath ih^ prepared 
skin of the back while the remaining 4 had a 
laparotomy incision dosed with 3 bolt sutures 
of the same suture material These guinea 
pigs were tested for sensitivity at a week m 
tervals and at the end of 3 months all showed 
a posUixe skin reaction , 

Four animals received an intrapentonea! 
injection of 2 cubic centimeters of the plain 
catgut extract and these were skin tested 
c\etj 2 weeks Sensitivity was manifest after 
I month In 13 ammali. 3 double strands of 
catgut about 4 centimeters long were intro- 
duced subcutaneously After a 2 month w 
teivai they gave a positive response to an 
intradermal test The 3 remaining animaij 
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TABLE V— INTRADERMAL TESTS TO SUTURE MATERIAL 


6^1 


Xuinber reactions obtained to testing solutions* 



Number 

patients 

tested 

Number patients giving 
positive reacbon to 

1 Plain catgut 

1 Chromic catgut j 

Chromic acid 




H 


Nega- 

tive 

' 1 

1 ± 

;Xe?a-| 
! tne 1 

+ 

1 

■Ncga- 
[ tive 

Patients with disruption follovnnj 
operation 

Allergic patients 

■ 

S 

(looS^) 

3 

0 

i 2 

2 

m 

■ 

■ 

0 

1 3 

Non-allcrgic patients ] 


13 

(S^Vc) 

6 

3 

16 j 

^ 1 

\ 4 

14 

i ^ 1 

1 4 

1 14 

Patients with a history of previous 

operation i 

Allergic pabents 

33 ' 

s 

(15 1%) ' 

3 ! 

3 ' 

j 

=7 1 

1 

^ 1 

. 1 

30 ! 

M 

I ' 

I 

Xon-allergic patients 

42 

SI 


m 

X 

37 

I 

a 

39 : 

[ 1 

® ! 

6 

1 36 

Pabents without history of previous 
operation 

Allergic pabents 

gS 

■ 



6 

Sx 

3 

3 

1 92 

1 

6 

J 

1 S6 

Non-allergic pabents 

X29 

1 3 

U 3 . 7 c) 

1 = 

4 

125 

1 a 

4 

i 123 

t 

1 s 

\ 133 


^Control (saline) — Negative reactions 


were sensitized as follows* i by laparotomy 
using 3 sutures of plain catgut to dose the in- 
cision-, I by 3 intradermal injections of o i cubic 
centimeter of plain catgut extract, and i by i 
intracardiac injection of o 5 cubic centimeter 
of the same material which resulted in a 
positive skin reaction after 19 days. 

Sensitization to chromic catgut. Sixteen 
guinea pigs survived sensitization to chromic 
catgut (Table II) Of these 6 were sensitized 
by the subcutaneous suture method, 6 were 
sensitized by a combination of intraperitoneal 
injection of powdered catgut and subcutane- 
ous suture, 3 by intraperitoneal injection of 2 
cubic centimeters of chromic catgut extract, 
and I by laparotomy, chromic catgut being 
used to close the incision 

It was found that the animals receiNung the 
powdered catgut intraperitoneally were not 
sensitive after more than 5 weeks had elapsed 
and they received an additional 2 strands of 
catgut subcutaneously. .After another month 
elapsed they were then found to be sensitive 
by the skin test 

The average time required to sensitize the 
animals by repeated injections of e.xtract 
intraperitoneally was months The aver- 
age time for sensitization by the subcutaneous 
suture method was 3 weeks, although 2 
animals gave a positive skin reaction at the 
end of 17 days, which was the shortest time 
recorded 

Sensitization to chromic acid BelieAung that 
the chrome radical might prove to be of Inter- 


est m this connection, a group of 8 guinea pigs 
received 2 cubic centimeters of a i to 10,000 
solution of chromic acid subcutaneously. It 
was found that the animals required 2 or 3 
injections at 5 week intervals to produce 
evidence of sensitmty as determined by intra- 
dennal skin tests of the same material 
(Table HI). 

Control group. Twenty-sLx guinea pigs re- 
served for the control group were skin tested 
for sensithity to the material to be used. 
There were 23 negative and 3 gave a doubtful 
reaction. 

Evidence of sensitivity As has been indi- 
cated in the previous paragraphs animals were 
skin tested for eridence of their sensitivity. 
This was done by the injection of a dilute 
solution of cat^t e.xtract or chromic aad into 
the shaved skin of the abdominal wall A 
positive reaction consisted of redness, flare, 
and wheal A doubtful reaction consisted of a 
rnild area of redness, while a negative reaction 
showed no apparent response of any tjqie 

Preparation of catgut extract and, chromic 
acid solution The catgut extract was pre- 
pared by grinding a large amount of the dried 
material to a powder. This was sterilized in 
an oven for i hour as described by Rappaport, 
and 5 grams were extracted for 24 hours in an 
agitator, in 100 cubic centimeters of one- 
hundredth normal sodium hydroxide. The 
suspension was filtered through a Chamber- 
lain filter and then through a Berkefeldt filter. 
Nitrogen determinations were made by the 
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TABLE VI— SUMMARY OF 30 CASES OF WOUND DISRUPTION— Continued 


TTmt 

his- 

tory 

num- 

ber 

Operation 

History 

of 

allergy 

Pre>nons 

opera- 

tion 

Day of 
disrup- 
tion 

i 

Infection 

■ Other factors con- 
tributing to 
disruption 

Appearance of cat-, 
gut suture at 
disruphon 

Plain 1 

Intradetinal tests 

Chromic 

^ Chronuc 
j aad 

Salire 

243065 

Hj-sterec- 

tomy 

None 

None 


' Vcs 

Acute intestinal 
obstructiOQ 

Chromiccatgut had, 
not been absorbed; 

o 

o 1 

1 

O 1 

i 

o 

2873.,4 

P>loroplastj 

Hay- 

fe\er 

Yes 

pth 

Yes 

Cough, distention 

Chronuc catgut had 
been absorbed 

i 

i 

o 

o 

394801 

Partial 

colectomy 

None 1 

None 1 

4th 

Yes 

Hiccoughs 

Fragments of 1 

chromic catgut ' 
found 

Q 


a. 

o 

359103 

Exploratory 

laparotom> 

None 

Yes 

Stb ! 

B hcmo sub* 
tilis and 
Staph albus 

Cough, upper 1 

tespirator> mfcc- ; 
bon 

Chromic catgut had 

been absorbed 

O 

1 

+ 

o 

461577 

Gastrorrba- 

Ikzema 

None 

Sth , 

Yes 

Congh j 

One or trro chromiC: 

sutures found | 



o 

! o 

365684 

CholecA-stec- 

toroy 

None 

None 

Sth 

B subtilis 

Cough 

No plain suture 
found 

O 

o 


! o 

1 

351856 

Exploratory 

ciliotomy 

None 

Yes 

Stb 

None 

Cough 

UnknovTi 

± 

a- 

o 

o 


micro Eljeldalil method. "WTiat portion of this 
nitrogen represented dissolved protein vas 
not determined In the case of the chromic 
catgut, the result was 0.14 milligrams of total 
nitrogen per cubic centimeter and of the plain 
catgut the result was o 13 milligrams per cubic 
centimeter. These extracts were diluted to 
100 cubic centimeters with saline for the final 
concentrations Cultures were made of the 
solutions and no growth was obtained. 

Chromic add solution was also prepared in 
saline in a concentration of i .10,000 and auto- 
claved before using. 

Laparotomy procedure. After a positive skin 
test had been obtained, laparotomies were per- 
formed on all animals in the following manner. 
The aiumal was anesthetized with ether, the 
abdomen was shaved, and the st-in was pre- 
pared with iodine and alcohol A paramedian 
incision was made approximately 2 5 centi- 
meters in length. This was e.Ttended down to 
the muscle which was usuaU}^ separated by 
blunt dissection The peritoneum was indsed 
thus e-xposing the dscera Then those sensi- 
tized to plain catgut were sutured ivith No. 00 
plain catgut taken through aU the layers of 
the abdominal waU. Those sensitized to 
chromic catgut were similarly sutured with 
^ronuc catgut, except No. 551 which was 
sensitized to chromic catgut and had a 
laparotomy performed with plain catgut and 
animal No 5S2 which was sensitized to plain 


catgut and had a laparotomy performed with 
chromic catgut Half the controls were dosed 
with plain catgut and the other half with 
chromic catgut Following closure a dressing 
of collodion and cotton was applied and the 
animal was protected during the immediate 
postoperative period. The animals were ob- 
served at frequent intervals and a record made 
of the progress of wound healing. The results 
are shown in Table W. 

Results. It wiU be obsen^ed that of the 28 
animals sensitized to plain catgut, 10 dis- 
rupted their abdominal wounds, g showed 
definite abnormal wound healing, while 9 
healed normally. In the group of 16 sensitized 
to chromic catgut, 5 disrupted, 4 healed ab- 
nonnally, and 7 healed normally. Of the 
animals sensitized to chromic acid 2 dis- 
rupted, while 3 showed abnormal wound heal- 
ing and 3 healed normally These results are 
in marked contrast to the 26 control animals 
of winch only i showed exddence of abnormal 
wound healing and none disrupted. Abnormal 
wound healing was considered to take place 
w'hen there was marked redness and edema 
about the sutures which extended to the 
wound margins causmg thickening and ever- 
sion. The time of healing was invariably pro- 
longed. 

CLINICAL INXrESTIGATION 

Definite conclusions can be drawn only from 
unquestionable results. The factors in human 
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wound disruption are manifold and cannot be these elements were combined the incidence 
applied to controlled animal experimentation, rose still higher 

nor IS It possible to control these numerous Table VI is an analysis of 30 cases wbch 
factors so as to evaluate any one of them survived wound disruption at the Presbv 
properly m a study of clinical cases Pre tenan Hospital since 1930 
sumptive evidence, however, may be obtained AH 5 cases which gave a history of allergy 
from a large series of cases if there is only one showed a positive skin test to one or more of 
V anable factor The general observation that the extracts Twelve of the whole group had 
in disrupted wounds sutured with catgut, the a previous operation and 7 of these gave a 
catgut has largely disappeared suggests that positive reaction Of the 18 which gave no 
It has been too rapidly absorbed The same history of operation, 12 had a positive skin 
observation has been made m the wounds test indicating that this factor was of little 
which dibrupted m the guinea pig senes If importance m this group However, it may 
every case on a surgical service were sbn be possible that the reaction to the atgut 
tested for catgut sensitivity and if it were causing the disruption may have desensitized 
found that a much higher incidence of wound the individual resulting in a negative response 
disruptionoccurredin sensitiveindmdualsand to the skin test 

their results could not be explained by a con It is felt, therefore, that a history of allergy 
bideration of the other causative factors one or a previous operation increases the likelihood 
might consider the results presumptive evi of an individual being sensitive to catgut 
dcnce of the importance of this factor We The reason for this relationship seems to be 
propose to make this study and present it in that allergic individuals arc very frequently 
a subsequent paper sensitive to a number of foreign proteins as 

However, suggestive facts are revealed by shownbythevanous tests given in theallergy 
a study of the following groups (i) pre- clinic Catgut, being derived from sheep is a 
operativepatients, (3) patients who had foreign protein but may undergo certam 
operated upon and (3) patients surviving chemical changes in manufacture, particularly 
wound disruption when it is chromicized This process may alter 

Each of these groups was further sub the speaSciiy so that we felt it important to 
divided into those which gave a history of use catgut extract itself rather than an ertract 
some allergic manifestation and those which of the fresh material It was also considers 
did not There were 33? individuals in the possible that acquired sensitivity may be 
first group, 75 in the second, and 30 in the produced by an operation in which catgut is 
third zM! were subjected to the mtradermal used, particularly if the individual has allerpc 


injection of the four solutions used in the skin 
tests in the guinea pigs except that they were 
diluted 1 10 This dilution made the irritation 
less marked but did not affect the inteipreta 
tion of the reaction Tests were made by 
introducing o i cubic centimeter of the four 
solufions in tbcsf.jn <}! the vaJar a'ipect of the 
forearm They were recorded after 15 to 20 
minutes and the catena of a positive reaction 
consisted m erythema, enlargement of the 
wheal, and pseudopods from the wheal 
The results are shown m Tables V and VI 
It will be observed that the allergic patients 
exhibited evidences of sensitivity more than 
twice as frequently as normal individuals A 
history of an operation also increased the 
inadence of positive tests and when both of 


A Laparotomies were performed on a 
group of 84 guinea pigs s- of fbese w ere pre 
viously sensitized to plain catgut, chromic 
catgut, or chromic aad Twenty six were 
used as controls and the remaining 6 died of 
mtercurrent infection 

1 Of those sensitized to plain catgut 33 7 
per cent disnpted their abdominal wounds 
32 I per cent of them healed abnormally, and 
■»-> I per cent healed normally 

2 Of the animals sensitized to chromic 

catgut 31 2 per cent disrupted, 25 per cent 
healed abnormally, and 43 1 «nt healed 
noimaJJy . 

3 Those sensitized to chromic aad re 
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suited in 25 per cent of disruption, 37.5 per 
cent abnormal healing, and 37.5 per cent 
normal healing 

4 All of the 26 non-sensitized control 
animals healed normally except i which 
healed abnormally. 

B. Three hundred and thirty-two patients 
were tested for sensithity to plain catgut ex- 
tract, chromic catgut extract, and chromic 
acid. 

1. Fourteen and fifteen hundredths per 
cent of them gave a positive reaction to one 
or more of the solutions 

2. Fifteen per cent of those patients with 
both a history of allergy and a premous opera- 
tion were sensitive, while a positive reaction 
was obtained in 9.5 per cent of those with a 
history of operation alone 

3. Seventeen and three tenths per cent of 
the patients with a historj’- of allergy alone 
showed e\'idence of sensithity while 2 3 per 
cent of the indi\iduals without a history of 
either condition gave a positive response. 

4 All 3 of the patients who disrupted their 
abdominal wounds and who had a historj' of 
allergy showed eridence of sensitivity, while 
32 per cent of those without a history’’ of 
allergy gave a positive response 

CONCLUSION 

Laboratory" e.xperimentationhas demonstrat- 
ed that guinea pigs may be sensitized to cat- 
gut YTien this material is again introduced into 
such an animal a marked local reaction usually 
occurs at the site of its introduction. This 
frequently results in a rapid absorption of the 
catgut and often disruption of the wound. 


Clinical investigation reveals a definite in- 
cidence of sensitivity" to this suture material as 
determined by skin tests done nith appro- 
priate solutions. This incidence greatly in- 
creases with a history of allergy or a prexious 
operation. 

It is felt, that when catgut is to be used, the 
individual should be tested for sensiti%ity", 
particularly if he falls in the latter two groups. 

By this procedure one of the factors relating 
to disruption of wounds may be eliminated 
and in this way the incidence of this catas- 
trophe may" be reduced 

The authors wish to egress their appreciation to Dr. 
Frank L Melene^’ and Dr. J. Gardner Hopkins for their 
kind assistance and helpful suggestions in the preparation 
of this paper, and to Mrs RhMa H Boner for assisting 
mth the chemical analyses. 
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CLINICAL SURGERY 


FROM THE SURGICAL CUNIC OF THE PETER BENT BRIGHAM HOSPITAL 

THE SURGICAL PROCEDURES FOR BILIARY CALCULI 

ELLIOTT C. CUTLER, M D , F A.C S , and ROBERT ZOLLINGER, M.D , F A.C S., 

Boston, Massachusetts 


I T IS our purpose to describe techniques 
for cholecystectomy, choledochostomy, and 
cholecj'stostomy in order to assist the young 
surgeon to avoid his mistakes of commission, 
most of which are the result of awkward or in- 
complete exposure of the operative field, and in- 
clude such potential catastrophes as insecure h'ga- 
tion of the cj^stic duct or arterj'', angulation, or 
even ligation of the common duct and failure to 
recognize relatively common congenital abnor- 
mahties. Even more serious, and certainly more 
frequent, are the mistakes of omission, which 
usually are the result of the surgeon’s failure to 
recognize and remove calcuh in the biliar>- system 
beyond the cystic duct 

CHOLECVSTECrOirV (eigs 1-13) 

General iudicaltoits and pre-operative prepara- 
tion The diagnosis of a diseased gall bladder can 
usually be confirmed by the oral administration 
of tetraiodophthalem sodium dye. MTien the gall 
bladder cannot be visualized, and no calculi are 
visible by this method, the test is repeated by 
the intravenous admimstration of the d3''e before 
cholecystectomy is recommended. Sosman has 
found that appro.ximately 30 per cent of the gall 
bladders which appear to be abnormal after oral 
d\’e administration can be visuahzed bj’ giidng 
the d3^e intravenonsR. However, when the 
diagnosis is obvnous, Ais procedure can Justifi- 
abl3' be omitted, and in the presence of Jaundice 
cholecystography is not indicated. 

A histoiy of at least one attack of bUiary colic 
was obtained in more than 90 per cent of our 
cases, and in general the shorter the inten^al be- 
tween the last attack of colic and the operation, 
the better the result of cholec3'stectom3c We 
have found bil!ar3^ calculi in a high percentage of 
cases Jn the patients who present onl3^ “gas” or 
vague indigestion as the major complaint, chole- 
C3'stectom3' should be adcused with caution, for, 
as Graham has shown, the results are not good. 


Approximately one-third of the patients at the 
Peter Bent Bngham Hospital with abnormal gaU 
bladders by diolec3"stogram are submitted to 
surger3', although a much higher percentage had 
been recommended for surgeiy' 

Anesthesia. The choice of anesthesia is gov- 
erned b3' the desires of the surgeon as well as the 
condition of the patient Adequate relaxation of 
muscles by general anesthetics simplifies the oper- 
ation. In elderly or debilitated patients, local 
anesthesia (novocain, i per cent, without adren- 
alin) can be used wi& satisfaction. Deepl3' 
jaundiced patients or those in whom there prob- 
abty is liver damage should not be given large 
amounts of ether or chloroform as both are in- 
jurious to the liver parench3Tna. Spinal anesthesia 
alone or a combination of nitrous oxide-ox3'gen 
and novocain may be used in such instances with 
a small amount of Mn3d ether for the few mo- 
ments whenever complete relaxation is necessaiy'. 

Position. The placing of the patient in the 
proper position on the operating table is of first 
importance in securing adequate exposure. Figure 
r depicts the value of breaking the table at the 
costal margm and having the bod3‘ as a whole 
semi-erect, so that the weight of the liver tends 
to lower the gaU bladder below the costal margin. 
Such a position acts as a natural retractor because 
the mtestines have a tendenc3'’ to fall awa3' from 
the site of operation. The surgeon must remember 
to level the operating table before attempting to 
close or he will find that there is imnecessaty 
tension placed on the structures of the abdominal 
wall 

Incision and exposure. The high right rectus 
incision, as shown in Figure 2, is the one pre- 
ferred The skm incision must be a little longer 
than the peritoneal incision at the upper end, and 
therefore as a rule should begin above the costal 
margin. After deepening the incision to the 
rectus sheath the bleeding points should be tied 
to do awa3- with unnecessary' hemostatic forceps 
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in the wound Pads or towels moistened in salt 
solution should then be placed over the fat to 
protect it from contamination. The rectus sheath 
is ne.xt incised, and tlie fibers split in a parallel 
fashion, picking up the blood vessels at each 
tendinous interruption If care is used the ma- 
jority of the underhung motor nerves can be 
presen'ed by retracting them to the upper and 
lower ends of the wound The peritoneum should 
be opened just to the right of the xyphoid and 
continued to the umbUicus or below, depending 
upon the thickness of the abdominal wall and the 
length between the syphoid and umbihcus The 
pentoneum is then attached to the gauze or 
towels which already cover the subcutaneous 
fatty tissue In our experience the transverse in- 
cision is not as simple in performance by junior 
surgeons as is the right rectus incision which we 
have described in detail This maj* be due to the 
fact that the position of the gall bladder cannot 
be definitely determined beforehand and because, 
in our opimon, abdominal exploration and ina- 
dental appendectomy are not easily performed 
through Bus incision However, we make no 
effort to remove the appendix routinely unless it 
can easily be brought into the field of operation 
When the patient’s position on the table is proper 
and the high incision made, the liver will drop 
down and the break in the table will tend to 
thrust the deep structures forward A general 
abdominal exploration is now carried out. Follow- 
ing this, the site for cholecystectomy is prepared 
Occasionally, when assistance is limited, the use 
of the mam part of a Balfour self-retaining re- 
tractor may be used advantageously. With the 
right rectus incision descnbed, however, a self- 
retaining retractor usually does not gii e adequate 
exposure to the right side, and as a rule we have 
found it better to use a single flat retractor at the 
right costal margin Retraction of the mesial side 
is made by the left hand of the first assistant, 
which placed on a moist pad goes upward and in- 
ward to the upper border of the duodenum and 
holds dorvnward and toward the midhne aU the 
structures below this If the hand is correctly 
placed, the hepatoduodenal ligament, which 
contains the common duct, portal vein, and 
hepatic artery', the only anatonucal structures 
endangered in this operation, is e.xposed A deep, 
wide retractor may be substituted at the lower 
angle of the wound for the assistant’s hand 
Figure 3 shows the wound opened, a retractor 
laterally, and the first assistant’s left hand over a 
wet pad holding the intestines from the operative 
field The fundus of the gall bladder is seized in 
a hemostat of the broad-nosed t>’pe. This is 


applied only after the decision is made to remove 
the gall bladder, since to apply such a hemostat 
and then not remove the gall bladder would leave 
a demtalized point. A better exposure of the 
undersurface of the liver may be obtained if the 
operator places his right hand up over the doine 
of the liver and tilts it downward Also, to aid in 
the exposure of the under surface of the liver, the 
round ligament may be di\fded between clamps 
(Fig. 3). The assistant, by maintaining traction 
on the round ligament, further aids in the e.xpo- 
sure. 

In the presence of jaundice of unknown etiologj' 
the hemostat should not be apphed to the fun- 
dus of the gaU bladder until the operator has 
determined whether this area is to be used for 
cholecystgastrostomy, or that cholecystectomy 
is necessary. 

Details of the procedure Figure 4 shows the pal- 
pation of the common duct nfth the left hand of 
the operator. An effort is made to determine the 
consistency' of the common duct, the presence of 
calculi and the condition of the head of the pan- 
creas Regardless of whether or not the common 
duct is to be explored, the region of the ampulla 
and cystic duct should now be accurately e.xposed 
This IS accomplished by exerting tension on the 
fundus of the gaU bladder. The peritoneal attach- 
ment of the ampulla which is contmuous with the 
structures about the common duct are x-isualized 
and incised (Fig. 5), thus hberating the ampulla 
of the gall bladder from its position against the 
common duct and cystic duct. A hemostat 
blindly' applied to this region may result in 
extensive injury' to the common duct because the 
ampulla may' be lying paraOel to it for a con- 
siderable distance. Better xlsualization of these 
structures is then obtained by' applying a second 
hemostat to the ampulla and e.xerting gentle trac- 
tion upon this at the same time that one pulls 
upward the clamp on the fundus This puts the 
cystic duct under tension so that it can easily be 
identified. The cystic duct is followed down to 
the common duct. WTien this structure is xlsual- 
ized and the operator is certain (i) that the 
common duct need not be opened and (2) that 
cholecy'stectomy' is to be performed, a thin-bladed 
right angle clamp (Mixter) is placed across the 
cy'stic duct (Fig. 6) about i centimeter from the 
common duct Just above this a cimced half- 
length clamp (Kelley) (Fig. 7) is placed on the 
cystic duct and the duct is divided between these 
clamps The utilization of the exact type of 
clamps described simplifies both the division of 
the duct and the subsequent ligation of the 
pro.ximal end of the duct .As the cystic duct is 
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cut across, the operator visualues its sue and 
consistency deriving further information as to 
the Jikelihood that stones have passed through 
Its lumen Traction is then exerted upon the 
clamp on the distal end of the cj stic duct and the 
ampulla This further exposes the deeper struc 
tures The cystic artery should then be vnsualued 
and divided between the same type of damps 
used in the division of the duct Following the 
division of these structures (Fig &), the traction 
should be very gentle, lest the gall bladder be 
tor n from the liver bed The cystic artery and cy suc 
duct are now separately ligated (Fig 9) before the 
gall bladder is removed We prefer to use a silk 
ligature but, if chromic catgut is used, a small sue 
is preferable The peritoneal surface of the gall 
bladder dose to the liver should now be incised 
on both sides either with a knife or scissors follow 
mg which, by careful dissection in the loose falt> 
tissue between the gall bladder and the liver, the 
gall bladder can be separated from its bed and 
drawn out of the wound without injury to the 
liver and without dividing any sizable vessels 
(Fig le) Before the gall bladder is finally le 
moved from its cleft in the liver, advantage may 
be taken of the traction which can be exercised 
upon It, fine sutures are placed to dose the pen 
toneal opening about the common duct, the area 
of the cvstic duct and artery, and the open bed 
of the gall bladder in the undersurface of the 
liver (Figs ii and u) The round ligament is 
reapproxunated in the cases in which it has been 
dmd^, and the rent m the falaform bgament 
likewise 13 repaired The omentum may be 
placed up into the region of the gall bladder bed 
to aid in walling off this area 
It has now become a frequent practice in simple 
uncomplicated cases to dose such a wound 
without drainage If gross infection has been 
present or if the wound is not absolutely dry and 
hemostasis or dosure of the Ever bed is mcom 
pleie It IS wiser to leave a small agaiette dram 
which should extend to the renal lossa and lie 
against the deft in the liver from which the gall 
bladder has been remov ed 
Closure then proceeds after the accustomed 
method of each operator If the transverse in 
ctsioi or the oblique Kocher incision is used 
tension sutures, even in the face of infection, are 
not necessary We prefer to close the wound with 
silk using a continuous suture for the peritoneum 
and transversahs fascia, and interrupted matttes^ 
sutures for the rectus fascia, subcutaneous fat 
and skin A chromic catgut suture, sue No i or 
j IS frequently used for (he peritoneum and iasaa 
layers If the coximon rectus muscle splitting 


inasioQ IS utibzed, particularly if the patient is 
eWerly , obese, or if there be much infection it is 
always wise to use several silkworm gut or steel 
wire tension sutures 


CHOLEDOCIIOSTOMY AND CHOtECYSTECTOUY 
(nos 14-21) 


Genera! tHdicattons and preoptrahxe pupam 
tton rhe decision to explore the common duct 
depends not only upon the history and the symp- 
toms but upon the anatomical findings piesenlfd 
to the surgeon by palpation and visualization at 
operation \\e have used the foUonmg entena 
as indications for exploring the common duct 


I Uistoiy or presence of jaundice 
> CboUngtiUs associated %ithdiotebtluazis. 
3 Recurrent symptoma after ^olecystectomy 


3 Recurrent symptoms after diolenste 

4 Frequent attacks ofgaff stone cone 

5 1 lonounced fnvoluntaiy vomiting 

6 Sue^estion of stone by palpation. 

7 Dilated or thickened common duct 
6 CoDtrseted Uuckened gall bladder 
9 Dilated cystic duct 

so Thickesme of bead of pancreas 

II bfanyuBiu] stones in ^ bladder and cystic duet. 

The first five indications are obtained from the 
history Indications 6 to 11 are obtained by 
observation and palpation By following these 
indications we have found that u is secessaiy 
to explore the cemitien duct m about 
cent of our cases Over a period of sevew 
years at the Peter Bent Bngham f&spttal w 
incidence of common duct stone was as high as 
22 8 per cent of all patients operated upon for 
cholelithiasis This would indicate that almost 
one fourth of the patients undergoing cholecy^ 
lectomy should have the common duct eiplored 
and the young surgeon therefore must be as 
familiar with the technique of exploring the com 
mon duct as he is with the techmque of choice)'^ 
lectomy Figure 14 depicts, schenuitically, the 
common locabons of calculi 

In the presence 0/ increas ng or sev ere jaundice. 
It IS usually desirable to delay operation for a fe« 
days to S6e it general improvement will wIIot 
U^ ess the icterus is of very long duration wim a 
pi^onged bleeding and clotting time we have 
not been parUcularly impressed with the dangers 
of hemorrhage when the us£u« are handled care 
fully and meticulous hematemesis is earned out 
High carbohydrate intake, either orally or paren 
teraliy is advised in all cases for a time beiore 
operation 

Exposure Tigure 15 depicts the 
the stage at which the common 
The surgeon should note the size of the duct 
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thickness of the wall, the presence ol 

tion and an> other pathological findings, to 
gether with the factors mentioned pre\Jousl>, to 
determine whether exploration of the common 
duct IS necessary In doubtful situations the 
common duct is identified by its position in the 
hepatoduodenal ligament, by its direct relation 
to the cystic duct, by the presence of a xein 
running o\er its uall, and by aspiration of bile 
through a fine needle 

Detaxls of the procedure To etplorc the common 
dua, two siIL sutures are placed a few millimeters 
apart in its wall at a point, as a rule just ^low 
the entrance of the cystic duct into the common 
duct (Fig 15) By traction on these sutures 
and by traction on the gall bladder, which is 
never disconnected from the duct system until 
after the procedures upon the common duct have 
been completed an ctccllent exposure of the 
field is provided The common duct is then opened 
between these sutures over a distance of at least 
I centimeter (Fig 16) \ vanation of thisproce 
dure suggested by Halsted has been utilised in 
certain cases 1 e , in cases in which the cystic duct 
is sufTiciently large, it may be possible to explore 
the common duct through it It this is to be done, 
the cystic duct is open^ between the same type 
of sutures placed just above its point of junction 
to the common duct Exploration upward is 
usualN impeded by the angle at the juncture of 
the two ducts so that the common duct must be 
opened to remove the stone after which it can be 
closed tightly and drainage carried out via a 
catheter in the cystic duct Whether the cystic 
duct or the common duct be opened, the opera 
tion proceeds in the same fashion U itb the duct 
held open, vt is customary to explore the common 
duct first with a small English webbing catheter, 
sue No 10 or 13 This should be gently inserted 
first downward and then upward to test the 
patency of the duct If this is manipulated with 
the right hand and the left forefinger is in the 
foramen 0/ II mslow one may be able to fee) the 
Slone against the catheter, even if the catheter 
«eems to pass freely through the papilla of Vater 
After this exploration the simplest method of 
securing the stone should be utilized This 
method is depicted in Figure rO, and consists in 
instilling normal salt solution from a syTinge into 
the catheter, irrigating both upward and down 
ward In a great many instances (he stones which 
are I ght m weight arc dislodged by the fluid just 
as wax IS dislodged in the ear, and the stones 
float into the opening m (he duct and can be 
pidedout The next step (Fig j?) is tomsert a 
small scoop which should have a pliable handle 


which can be bent (0 the necessary curve of the 
duct in each case This should be pas»d upwjid 
in both hepatic ducts and then downward into 
tbe region of the papilla Stones maj he es$ih 
brought out with such a scoop Sometimes m tie 
case of a stone impacted in a div erticulum to one 
side of tbe papilla the left forefinger and thumb 
may fix the stone and with the scoop break it into 
fragments These may be removed either piece 
or by washing them into the opening inth a 
syringe of warm salt solution The scooping is 
often carried out before the irngation Care 
should be taken in the use of scoops and all otier 
metal instruments, lest perforation occur or 
cicatnzation be increased When the operator 
has determined that no further stones are present 
in the duct he should test the pafenty 0/ tie 
l>api)la by inserting an English webbing oliie 
tipped caibeler,sizesNo 14 to i&, which hesbould 
be able to pass without resistance into tie duo- 
denum (Cheever) 

We do not believe that an attempt shwld 
be made to dilate the papilla once ib patency 
has been established Experiments have sho«n 
that (he papilla returns to its ori|tnal tire 
or smaller as a result of scar fonuation from 
extensive dilatation (5) Likewise it has been 
shown (s), following dilatation ol the papilla d 
Vater in patients, that during the first few days 
after this procedure there is coastderable incmv 
in resistance to the escape of fluids through ihe 
common duct into the duodenum, at is 
sirated by consistent elevation of the perfusion 
pressure 

In cases in which the jaundice has been ol lo-g 
standing and particularly when there has been a 
great deal of vomiting preceding the operatior, 
It has been our custom to instill 50 cubic eta* 
meters of a so per cent glucose solution into the 
duodenum by way of the catheter used to test U'f 
patency of the papilla for the purpose 01 S" J*? 
tbe patient food for the next few hours After the 
maiupulafions uj>o« tbe duct are finished a sma 1 
soft, open end common duct rubber catrewe 
inserted into the common duct cither ihroufch the 
opening made in the duct (Fig ro) down de 
cystic duct (Fig so) into the lommon duct t M 
opening in the duct is closed securefy auw 
the catheter and tested for possible 
the loiectioD of saline through the catheter » 
always use fine black silk sutures Om d Jhw 
sutures should be engaged in the ° 

catheter about r inch from the tip and tnen 
lightly engage the outer coat of the duct (Hg f 
This ligature is then tied and suffices I® 
catheter in the position desired Since this suture 
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includes onlj’ a few miUimeters of duct tissue, it is 
deliberately tied verj- tightly, and wll eventually 
become free in perhaps a -n eek so that the catheter 
can be pulled out without any discomfort to the 
patient Following the placement of this catheter 
(Figs 19 and 20), the gall bladder is removed 
according to the technique described under 
cholecystectomy 

The closure of this wound is modified from that 
described in cholecystectomj- onl}' by addition of 
the catheter as well as a small cigarette drain It 
IS our custom to place a skin suture at the point 
where we wish the common duct catheter to be 
held, tjnng this about the catheter to hold it in 
position In many uncomplicated cases the ciga- 
rette drain is omitted. The catheter or drain, or 
both, may be brought out through a separate stab 
wound lateral to the incision The surgeon must 
be certain that the catheter is connected to a 
drainage bottle promptly after ransfer from the 
operating table 


CHOLECYSTECTOMY EROil EHN’DUS 

(figs 22-27) 

General indications Cholecj’stectomy from 
above, as a rule, is limited to cases in which e.xpo- 
sure of the region of the cystic duct is difficult 
and perhaps hazardous, and the surgeon feels that 
it is much safer and easier to remove the gall 
bladder from the fundus downward. Extensive 
adhesions and an acutely inflamed gall bladder, 
especially with a large calculus impacted in the 
region of the ampulla, are some of the factors 
which make such a procedure the wiser choice 
Details of the procedure. Ha%'ing exposed the 
fundus of the gall bladder at the edge of the liver, 
the surgeon now determines, from the appearance 
of the operative field, whether it is safer to remove 
the gall bladder from the fundus downward or to 
proceed with the classical cholecystectomy. If 
the former method is adopted, it is wiser to empty 
the gall bladder of its contents immediately 
through a trochar, in order that there may 
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thickness o{ the waU, the presence t>f 
tion and any other pathological findings, to 
gether with the factors irentiored previously, to 
determine whether CTpIoratioti of cominoa 
duct JS necessary Jn doubt/uJ silu&ttons (he 
common duct is identified b) its position in the 
hepatoduodenal ligament, bj its direct relation 
to the cystic duct, by the presence of a \ein 
running over its wall, and by aspiration of bile 
through a fine needle 

Details dJ the protedure To e^iplore the cmnnion 
duct, two Silk sutures are placed a few milliiaeters 
apart in its wa'l at a point as a rule, just below 
the entram-e of the cjstic duct into the common 
duct (Fig rj) Bj traction on these sutures 
and by traction on the gall bladder, which js 
never disconnected from the duct system until 
alter the procedures upon the common duct have 
been completed, an excellent exposore of the 
field IS provided The common duct is then opened 
between these sutures over a distance of at Iea< 
i centimeter <Fig rfi) A variation of this ptoce 
dure suggested by Kalsted has been utihtcd m 
certain cases, i e , in cases in which the cystic duct 
IS sufiiciently large it may be possible to explore 
the common duct through it If this is to be done, 
the cystic duct is open^ between the same type 
of sutures placed just above its point of junction 
to the common duct Exploration upvard is 
usually impeded by the argle at the juncture of 
the tv 0 ducts so that the common duct must be 
opened to remove the stone after which it can he 
closed tightly and drainage carried out via a 
catheter in the cystic duct Wliether the cystic 
duct or the common duct be opened the opera 
tion proceeds in the same fashion With the duct 
held open, it is customary to explore the common 
duel first with a smill Engli«h webbing catheter, 
sue No loorrz This should be gently iD«erled 
first downward and then upward to test the 
patency of the duct If this is manipulated with 
the nght hand and the left forefinger is in the 
foramen of 'rtmslow, one may be able to fid the 
Slone against the catheter, even tf the lathetcr 
seems to pass freely through the papilla of \ atcr 
After this exp'oration, the simplest method of 
securing the stone should be uttlued This 
method IS depicted lo Figure t6, and consists in 
instilling normal salt solution from a sjnnge into 
fie catheter, irrigating both upward and down 
ward in a great many instances the stones wluch 
ate m weight arc d sfodged by the fluid just 
as wax IS dislodged in the ear and the stones 
float into the opening in the duct and can be 
picked out The next step (Fig 17) is to insert a 
small scoop which should have a pliable handle 


which cm be bent to the necessary curse cl tie 
dnet in each case This should be passed upward 
in both hepatic ducts and then downward into 
the region of the papilla Stores may be easil 
brought out « iCh such a scoop Someuires la tie 
case of a stone impacted in a div etuculuin to one 
side of the papilla, (he left forefinger and thumb 
may fix the stone and with the scoop break it into 
fragments These may be removed either piece 
meal or by washing them into the opening with a 
synnge of warm salt solution The scooping is 
Mtea carried out before the irrigation Care 
should be taken m the use of scoops and all ode 
metal instnitnents, lest perforation occur or 
cicatrization be increased When the operator 
has determined that no further stones are present 
in the duct, he should test the paiencv of the 
papilla by inserting an English webbing olive 
tJpjocdcatieter.sjzcsAo i4toi^ iriwchheshould 
be able to pass without resistance into the duo- 
denum (Cheever) 

We do not believe that an otteoipt should 
6e made to dilate the papif/a once its patency 
has been established Experiments have shown 
that the papilla returns to tts onginal s«t 
or smaller as a result of sear fennation from 
extensive dilatation (5) Likewise, it has beta 
shown (5) following dilatation of the papilU u* 
\ftter in patients, that during the first few davs 
after this procedure there is ccnsiderahle 
in resistance to the escape of fluids through tie 
common duct into the duodenum, as is wtrof 
strated by consistent elevation of tie periusoft 
pressure , , , 

In cases in which the jaundice has been of long 
standing and particularly when there has been s 
great deal of vomiting preceding the opetalivn 
It has been our custom to instill 50 cubic cwti- 
mclers of a 50 per cent glucose solution into the 
duodenum by way of the catheter used to test lif 
patency of the jwpilJa for the purpo'c o‘ 
the patient food for the next few hours Alter ire 
manipulations upon the duct are finished, a sma 
soft, open end common duct rubber calo^r 
inserted into (he common duct either ihroign jae 
opening made m the dutt {i g xoJ 

cystic duct (fig 2ot into the common duct ir 
opening in ihe duct is clo'cd 
the catheter ard tested for possible l^Ugc h 
the injection of saline through the «lreter « 
always use fine black silk sutures One ^ 
sutures should be engaged n th« rubber 
catheter about i mtb f o- tip 
lightly engage the outer coat of the duct (Fig i« 
•na, l,s««re » Ml “1 "t ,1. »■!.« 

Carter in the position desired Since this 
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above, in that the indications for this procedure 
are usually those vhich demand cholecystectomy. 
However, in patients who are \ eiy poor risks and 
particularly in patients with gross purulent infec- 
tion of the gallbladder, it may become the opera- 
tion of choice 

Anesthesia Novocain infiltration anesthesia is 
advisable 

Position, incision and exposure The position 
is the same as that for classical cholec3'stectomy 
The incision should be as small as nill conven- 
iently expose the fundus of the gall bladder It is 
usually preferable to place the inasion over the 
maximum point of tenderness to insure proximitj' 
of the fundus of the gaU bladder to the overhang 
incision and aid in anchoring it to the peritoneum 
at the time of closure 

Wallmg-off gauzes are inserted completely 
around the fundus of the gall bladder to wall off 
the remainder of the pentoneal cavitj’. 

Details of the procedure Figure 28 shows aspi- 
ration of the gall bladder through a trochar. 
Figure 29 shows enlargement of the trochar open- 
ing so that a “sucker” can be inserted into the 
gall bladder to aid in the evacuation of its con- 
tents A culture of the contents of the gall 
bladder is taken Suction rapidlj' evacuates the 
fluid contents The cardty of the gaU bladder 
may be washed with salt solution, which tends to 
dislodge coherent stones, and on the whole the 
procedure is far less traumatizing than the use of 
metal scoops and spoons Figure 30 shows a 


step in remoxdng stones with a scoop or spoon. 
I\Tien the gall bladder has been thoroughl}’ 
emptied and irrigated and no stones remain, ,a 
soft piece of rubber tubing or an open-end coifl- 
mon duct catheter is placed in the gall bladder 
and held there bj’ a transfixing suture (Fig. 31). 
A pursestring suture is then placed about the 
opening in the gall bladder and the opening 
tightened around the catheter or tube (Figs. 32 
and 33). Before the pentoneum is closed, sutures 
are placed between the fundus of the gall bladder 
and the peritoneum in order to anchor the gaU 
bladder at this point. It is important to adjust 
this point of fixation to the position the gall- 
bladder will naturalh' assume with the patient 
erect 

Closure is made as is customary, care being 
taken to pack the omentum about the gall 
bladder. 
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Figs 28(044 Cbo1ciy»losloa)v 


be less bulk to the pall bladder m the na) of 
subseouent steps The trochar mar be thrust 
immeiately into the Jundus of the gall Wad 
d«r (Fig Ji) and the gall bladder emptied of 
Its contents by pressure upon it and suction 
through the trochar «hen the trocha t 8 r«mo%e<f 
one or two cur%cd herao^tats are pU<^d so as to 
prevent the further regurgitatioa ol bih through 
the opening made bv the trochar Or if there be 
considerable infection present and the dangers of 
soiling the Celd from the contents of the gall 
bladder are felt to be of serious consequence then 
a pursestrng suture ma) be laid in the i(^ oj the 
lundus of the gall bladder and the trochar thrust 
in the middle of the cirefe of the previously laid 
suture As the trochar IS ivithdraivn this purse 
stnng suture is tightened to prevent the escajie 
of the contents of the gall bladder Figures t 
and 34 depict the beginning of the di<sectioa of 
the gall bladder from us cleft in the liver It is 
well to begin the first incision into the serosa ol 
the gall bladder with a knife Following this 
and especiallv if the zone of loose areolar tissue 
beneath the serosal coat is distended or edema 
tous the remainder of the dissection is easily 
carried out with a pair of scissore (F/g 25/ The 
main principle is to dissect as close to the gall 
bladder as poscible if necessary leaving most of 
the serosa attached to the liver bed it is the 


removal of the lining of the gall bladder only that 
IS important In some instances, because of &d 
vancra inflammatory changes, the full thicknesa 
of the gall bladder is removed ettepting that 
portion m the liv er bed Phenol or electroceagula 
tion ti applied to the remaining mucosa to com 
pletc Its destruction As the surgeon exposes the 
cystic duct he should be sure (t) that the clamp 
(Fig 24) IS placed so as to include both the cy stic 
duct and artery, and (2J that the inclusion of any 
pan of the common duct is avoided With the 
gall bladder thus removed the c^-tic duct and 
cvstic artery may be ligated either jointly or 
separately Closure of the denuded gall bladder 
fi^ bv utilization of what is left of the serosa of 
the gall bladder should be attempted (Fig 37) 
filth a continuous or interrupted silk suture 
CJtaure These steps are earned out in eiacih 
the same fashion as ir the operation for cholecvs 
tectomv from abov e except that in cases m w hich 
removal of the gall bladder is from above do«n 
ward It is always wiser to insert a cigarette dram 
whKbhesin thecleft of the liver and extends to the 
renal fossa 

CHOLECYSTOSTOMY (FIGS 28-34) 

Uenerat tiidiciUiens and preoperatnr prepare 
Uan Thisoper ion is Jess frequently performed 
than the opera. ion of cholecystectomy from 
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tig 2 A, Diagram showing center of rotation of head frag- 
ment of left hip as considered m the present discussion as 
seen from the front Xote that rotation is alw ays in an 
upw ard direction anteriorly B, Show s the re\ erse curce of 
the head and neck junction w hich will impinge agamst the 
acetabular nm if rotation is much oier 100 degrees as is 
also shown b> x-ray in Figure 1 to the left. 

Fig 3 Diagram The clear circle represents the frac- 
tured surface of the head fragment, the shaded one the 
neck fragment as seen from the side i, The two are super- 
imposed before any displacement has occurred 2, Dis- 
placement occurring The pomt marked A' represents the 
locking of fracture spicules resulting from separation of 
fragments aboie and in front The elhpse of the shaded 



circle occurs as external rotation of the femur takes place 
following fracture The clear arcle (head) rotates due to 
the locked spicules 3, 4, and 3, Contmued external rota- 
tion of neck fragment with upward displacement carrying 
head into further rotation 6, Fragments finally unlocked 
with complete displacement 


sharp contrast to the usual fracture historx- today. 
The question arises whether the patient makes a 
misstep, txnsting the hip slightly, fractures it and 
falls, ha\ ing sustained the fracture by torsion, or 
falls and fractures the hip by impact tilth the 
floor Our feeling is that most of these patients 
have a fractured hip before they come to rest 
on the ground or floor 

Length of hospital stay and expense incident to 


a fracture of the neck of the femur The average 
patient who enters the ward of most hospitals 
with a fracture of the neck of the femur is a rather 
unwelcome guest for a prolonged stay. Our series 
showed 41 patients, e.^ccluding those who died 
shortly after admission or were transferred else- 
where during treatment, who stayed in the hos- 
pital for an average of 1 days each. Of these 
patients 24 occupied ward beds at a cost of $5.48 



f's 4 Fig 5 

Fig 4 Diagram of left hip from the front showing that 
the location of earliest separation at the line of fracture 
IS aboxe and m front and that contact of spicules persists 
at the lowest pomt of bne of fracture It 15 the lockmg 
of these spicules at this pomt which causes rotation of the 
head fragment to occur Incomplete, undisplaced, or frag- 
mented fractures will not present this same mechanical 
situation and therefore rotaUon w ill not occur 
Fig 5 Diagram showing the left hip from abore with 
the meshmg of spiculations at the postero-infenor point of 


Fig 6 

the neck fracture line w hich has earned the head forw ard 
in rotation 90 degrees due to external rotation, upward dis- 
placement, and adduction of the femoral shaft which has 
occurred foUowmg fracture 

Fig 6 Diagram of left hip from in front showing lock- 
mg of spicules at the infenor margin of the fracture w hich 
has caused the shaft fragment of neck to carry the head 
fragment in rotation, forward and upward in front about 
160 degrees Beyond this point fragments unlock as com- 
plete displacement occurs 
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T he extensive literature on the subject 
serves to emphasize the fact that frac 
ture of the neck of the femur presents 
one of the most difficult problems in 
bone and joint surgery The numerous technical 
procedures v\ hich have recently been advocated for 
the reduction and fixation of these fractures indi 
cate a feeling of dissatisfaction with results ob- 
tained b> the formerly accepted methods Some 
of these procedures which are so enthusiasticallv 
proclaimed may prove to be real advances in 
treatment but time will be required to gather 
statistical data The reports of new operations 
with one or several cases followed for a year or 
less are too inconclusive to warrant serious atten 
tion 

The thought and action of the majority of sur 
geons who have treated these fractures have been 
dominated by the teaching of Royal Uliitman, 
to whom we owe a debt of gratitude for his 
pioneering in principles of treatment ft is un 
fortunate, however that he did not report any 
final results 

This senes of 50 consecutn e fractures of the 
neck of the femur is presented from the surgical 
and orthopedic services of St Lukes Hospital 
over a s year penod from January >930 to 

From the Surgical aiul Orthopedic Services ol Si Luhes 
Ifcxpital 


December, 1934 These patients are from the 
wards and priv ate pav ilion, representing the work 
of 15 surgeons which of course, means consider 
able variation m technique, but the principles of 
treatment have been similar 
Age These 50 patients were an elderly group 
with an average age of 64K vears The youngest 
were 36 and 40 years old respectively, 62 per cent 
were in the seventh eighth and ninth decades of 
life, while the remaining 38 per cent were m the 
fourth, fifth and sixth decades 
The a(,e distribution is as follows 

nywt N mbrrofpttimta P«r»nt 



ji-8o >4 *S 

Si-90 0 >> 

ier The sex incidence shows 39 ol 50, or 78 
percent, were women a ratio of women to men of 
almost 4 to j Our feeling is that any series ol 
fractures of the neck of the femur from a similar 
hospital mil show a marled preponderance cl 
women 

Type of injury producing the fracture Ihis is 
often trivial a simple fall, tripping over i rug 
some slight misstep Only 3 of the 50 were injured 
by being struck by an automobile which is m 



F« t Th,.r,;nM'o.sJoI*toial.onIor(rKt«reo(ll« '*5 

caufiht on the head and rotating it upward and lorwawl m ,V'° machine ^p>cuUvcm^ 

front slightly more than 90 degrees so that rtc Mttnor wuh iS abso^uon in o 

border ol the head fragrotnu««.\«sai»-.e Tteportion Ri^ht^ows solid pertfct “"'O" '‘"'’"o “ ^ 

of the neck attached to the head at thM situation inenes months. 
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FiC 2 


Fig 2 A, Diagram bhownng center of rotation of head frag- 
ment of left hip as considered m the present discussion as 
seen from the front Mote that rotation is alwajs m an 
upn ard direction anteriorly B, Show s the rev erse curv e of 
the head and neck junction which wall impinge against the 
acetabular nm if rotation is much over 100 degrees as is 
also shown by x-ray in Figure r to the left. 

Fig 3 Diagram The clear circle represents the frac- 
tured surface of the head fragment, the shaded one the 
neck fragment as seen from the side i. The two are super- 
imposed before any displacement has occurred 2, Dis- 
placement occurring The pomt marked .V represents the 
lockmg of fracture spicules resulting from separation of 
fragments above and in front The ellipse of the shaded 



circle occurs as e.xtemal rotation of the femur takes place 
following fracture The clear circle (head) rotates due to 
the locked spicules 3. 4, and 5, Continued external rota- 
tion of neck fragment with upward displacement carrying 
head mto further rotation 6, Fragments finally unlocked 
V ilh complete displacement 


sharp contrast to the usual fracture history today a fracture of the neck of the femur. The average 
The question arises whether the patient makes a patient who enters the ward of most hospitals 
misstep, twisting the hip slightly, fractures it and with a fracture of the neck of the femur is a rather 
falls, having sustained the fracture by torsion, or unwelcome guest for a prolonged stay. Our series 
falls and fractures the hip by impact with the showed 41 patients, excluding those who died 
floor Our feeling is that most of these patients shortly after admission or were transferred else- 
have a fractured hip before they come to rest where during treatment, who stayed in the bos- 
on the ground or floor pital for an average of 122}^ days each. Of these 

Length of hospital stay and expense incident to paDents 24 occupied ward beds at a cost of S5.4S 



I ig 4 Diagram of left hip from the front showing that the neck fracture line which has carried the head fonvard 

the location of earliest separation at the Ime of fracture in rotation go degrees due to external rotation, upward dis- 

15 above and in front and that contact of spicules persists placement, and adduction of the femoral shaft which has 
at the lowest pomt of hne of fracture It is the locking occurred following fracture 

of these spicules at this point which causes rotation of the Fig 6 Diagram of left hip from in front showing lock- 
head fragment to occur Incomplete, undisplaced or frag- ing of spicules at the inferior marcin of the fracture which 

mented fractures w ill not present this same mecharocal has caused the shaft fragment of neck to carry the head 

situation and therefore rotation wall not occur fragment m rotation, forward and upward in front about 

Fig 5 Diagram showrng the left hip from above with i6o degrees Bev ond this point fragments unlock as com- 

the meshing of spiculations at the postero-infenor point of plete displacement occurs 
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pg 7 a Mismatching of piculations is drat evidence 
of head rotation and demands derotation for best chance of 
union b ^ote contoitr of upper head necL maigin »nh 
projecting eminence due to rotation of head fragment 
bringing antero inferior border of head above If union 


OQ^rs this May abduction « ill be limited by this contour 
or fault) articular alinement c Rotation of head causes 
end to-eiuf position but no apposition Spicules lock frag 
ments apart Increased blo^ clot between fragments 



Tik S Vngulaiiori of fraf,ments with end on position as matching of fragments Derotation of head 160 degrees 
shonn in a is direct evidence of rotation of head and ims- shonn in b 


per da^ or a total of $671 50 each, excluding 
the cost of the roentgenograms and the use of 
the operating room and rating the surgeon’s 
services gratis, as they ate \'er> few of these 
Hard patients pay even a small fraction of the 
cost of their care so the hospital assumes 3 heavy 
financial burden in (reating ihetn 
The cost for a private patient is Ittlle short of 
appalling There were 17 private patients who 



Piir Q Son union resulting from 90 degree roUtion of 
head* fragmenu could not have been opposed «itliout 
derotation of hod 


Stayed in the hospital an average of 134 days 
Figuring their expense at an absolutely minimal 
rale of $7 oo per day it bnngs the bare charge {or 
a room to $1000 roentgenograms the day and 
night nurses use of the operating room and 
lastly the surgeons fee being excluded The 
economic problem for either class of patients can 
not be denied 

Method 0/ ireQlmeiif This series of patients has 
been treated by what arc considered conservative 
methods In 40 manipulation was used kgs were 
put in varying degrees of abduction and infernal 
rotation and were immobilized bv a plaster of 
Pans spica bandage In 5 manipulation and 
immobili/ation were not used Five patients 
were treated with traction 

END RESULTS 

Jfor/e/i/v This is an clderlv group of patients 
with reJainely short cx/vectanev oi life From 
January 1930 to Julv 1936 a 6}^ year perioti 
there were 11 deaths in the so cases or a gross 
mortalitv of 22 per cent Four of these deaths 
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Fig. 10. Case 6, A B , a housewife of 57, with an undisplaced fracture of the neck 
of the left femur, treated b3’ sandbag immobihzation for 6S daj-s She has a perfect 
end-result udthout shortening 6 j'ears after her injurj' The roentgenograms show the 
origmal fracture and the 6 year end-result with the right hip for comparison 



Fig. 1 1 Case 47, E D , a clerk of 50 j'ears, with an undisplaced fracture of the neck 
of the left femur, treated bj' a plaster-of-Pans spica for 9S daj-s. She has a perfect 
functional and cosmetic end-result with a httle shortening of the femoral neck and 
a slight tilt of the head The roentgenograms show the ongmal fracture of the left hip 
and the end-result 2 j'ears later 


occurred from unrelated causes from 7 months to 
3 years after the injuiy. Of these 4 patients, i 
had a united fracture The immediate mortality 
in which the injuiy played the important part 
was 7, or 14 per cent The average age of those 
djdng was 76 years, which is 1 1 years greater than 
the group average The contributmg causes of 
death were semlity, myocardial disease, and cere- 
bral arterial disease. There is a marked difference 
in immediate mortality between ward and private 
patients Of the ward patients 6 of 33, or r8 per 
cent, died under treatment, while i pnvate patient 
of 17, or 5 8 per cent, died under treatment. This 
difference is in a large part due to the better and 
more constant care which special nursing insures. 
This factor is paramount in treating any old per- 
son by immobilization in a plaster-of-Paris spica 
bandage 

EVALUATION OF RESULTS 

The end-results of fracture of the neck of the 
femur are not easy to evaluate Excellent results 
with complete or almost complete restitution, 


anatomical and functional, are rare. If union is 
the only criterion, the problem is simplified. A 
united fracture is a success, and an ununited frac- 
ture is a failure. Pain, limp, limited motion, and 
attendant disabditj* rank higher with the patient 
than union or non-union. Union of the fracture 
does not always insure freedom from pain and 
disabihty, nor does the patient with non-union 
invariably suffer these sj-mptoms. 

We have studied the roentgenograms of all 
these 50 patients and have personally examined 
30 of the 39 survivors with check-up roentgen- 
ograms The remaining living patients have been 
seen in foUow-up. The end-result in the dead is 
known in every instance but one We know the 
end-result in 48 of these 50 patients, a g6 per cent 
follow-up Those unknown are a woman who died 
3 years after her injuiy and a man who has so far 
deckned to be e.xamined. 

Union of the fracture. There were ig patients 
of the 48 known end-results who had bony union 
of their fractures This makes a variable per- 
centage as one chooses to figure it: 38 per cent of 


Tig 12 Cas« 4 g N B a housewifeof 40 >ears ^houalked inlo thedmic6ue«ks 
alter she had tuisted her left thi^ A roetitseiiogram re\ealed an undisplaced frac 
ture of the neck of the femur She was kept on crutches for 4 months without im 
mobilization She has a Mrfect anatomiiJl. cosmetic and functional end result 
The roentgenograms show the recent undi placed fracture of the left hip and the same 
healed i >ear later m anteroposterMr and lateral sicus 


the end result years after her injury shows bony union a little shortenmir no 
limp and a little pam She walks very well The roentgenograms show an original 
displaced fracture with definite esilence of rotation of the femoral head Siii and one 
half yearslater they show unionwiibcoea Sara at least i inch shortening but no de* 
generative changes m the femoral head 


the enCtre series of 50 39 5 per cent of the known 
48, or 46 s per cent of the 41 sunnving long enough 
to get union The average age of these patients 
with union is 59 5 jears, about 5 sears younger 
than the group a\ erage 
Of these 19 patients who had united fractures 
10 had no onginal displacement We prefer to 



discard the term impacted fractures because we 
have m no instance m this senes noted any bulg 
ing of the cortet or compression of the spicules 
such as IS seen m impacted fractures elsewhere 
Of the patients whose fractures showed no onginal 
displacement 8 have an almost perfect range of 
iTiotion little or no shortening, and no limp and 
may be rated as excellent from cosmetic func 
tional and anatomical standpoints The 2 others 


Tig 14 Casezp J C a sjyezrold hospiUldetk with 
a fracture of the neck of the left femur with oirginal di» 
placement not reduced but a plaster-of Pans spica wa* 
applied and maintained for 89 days Three and one half 
ywr follow up show s a firmly healed fracture but with bmp 
Min shortening and motion limited somewhat Tbeioeat 
(jenoffram shows at 3 f y«rs a marked roti sara of the 
ItU hvp with shortening and some produfUve change in 
the femoral head Thu u a ra e of union with oialpositioft 
of the fragments 


Fig 15 Case 45 M J a 75 year old housewife u ilhi 
fracture of the neck of the le(i femur with oninnal dis- 
ntacement reduced twice and mointiin^ in plasterof 
Paris pica for 103 diys a j f year end result wHicD is 
fjuiically etcellent she walks well with no paifl or limp 
and very little limitation 0/ motion The roentgenogram 
tbows some shortemrgof the femoral neck with degenera 
jiyo changes id the head of the left femur 



CLEVELAND, BOSWORTH: FRACTURES OF THE NECK OF THE FEMUR 651 




Fig. i6 Case 10, S E , a housemfe of 54 >ears, with a fracture of the neck of the 
left femur, treated with reduction and a p!aster-of-Paris spica for 70 days This frac- 
ture shoued no onginal displacement but was displaced by mampulation A 6 year 
foUou -up show s umon \nth i inch shortemng, a aide range of motion, and only a ht- 
tle pain The roentgenograms show the original fracture \nthout displacement. There 
IS some displacement 3 months later, and 6 years later the fragmentation of the fem- 
oral head is marked with union in coxa \ara If not manipulated this patient should 
have had a perfect end-result 


with no onginal displacement were so vigorously 
manipulated in a mistaken attempt to reduce the 
fracture that, though they umted, there resulted 
marked changes in the femoral head which led 
to partial absorption, stiffness, and limp 
The 9 remaining patients with union all show ed 
onginal displacement of the fragments and only 2 
of these had perfect functional, cosmetic, and 
anatomical results The 7 others showed either 
malunion or degenerative changes in the femoral 
head or both The secret of an excellent result in 
a fracture of the neck of the femur in our senes is 
one that shows no original displacement and is 
then unmolested other than to protect it until 
umon takes place 

Union m relation to function. Over 60 per cent 
of the patients with union showed a wide range of 
motion in hip and knee Medial rotation of the 
hip was more apt to be limited than any other 
motion 

The 10 patients with excellent results all w alk 
w ell and are not in the least Incapacitated Of the 
9 patients w'ho had union wnth varving degrees 
of fragmentation or degeneration of the femoral 


head or with angulation of the fragments, 6 walk 
well with verj’ little disabilitv', while 3 walk badly 
with pain and disability One of these had pain 
sufficient to consult a surgeon at another hospital 
where an arthrodesis of the hip joint was per- 
formed 

Xon-union of the fracture. There are 20 living 
patients who we know have non-union, and of the 
II dead, only i had union The average age of 
these patients with non-union was 6S.5 years, 9 
years above the average age of those with union 
and 4 years above the av^erage age for thegroup. Of 
these 20 patients with ununited fractures, 7 walk 

TABLE I SUAIMABY OF UMIOX -AKD 

OF FRACTURE 


Union Xon-umoa 



Number j 

. Number ] 

Per cent , Number 

Per cent 

Total known 

4S 1 

19 i 

39 j =9 

i 6. 

Total living 

JS 

18 

,7 4 1 

1 S 7 6 

Total died 

i 10 

r 

10 1 9 

1 00 



Fic !} Ca«« g C S a bouaenife «f 44 vtars «ilb a displaced fracture of the 
neck of the left femur treated by reduction and pfasier-of Pans tpica for 7S days 
The rod result d'-f years after her injury shone bony union a little shortenini; no 
limp and a hltltpaiit Sht naJks ‘e/y “eH 3>e rofntgeocvrams shoie an onjtna} 
displaced fracture nith definite evidence of rotation of the femoral head Six and one 
halt jeirsUter they show union «ilb coxa vara at least 1 inch shortemng but no de 
ttenerative changes m the femoral head 


the entire series of 50 39 5 per cent of the known 
48, or 46 5 per cent of the 41 surviving long enough 
to get union The average age of these patients 
with union 18 59 5 jears about 5 >ears youriger 
than the group average 
Of these 19 patients who had united fractures 
10 had no original displacement tte prefer to 


Tig 14 Case J9 J C a57yearoldho«pUlclerk with 
a fcavture of the neck of the left femur mtb original dis- 
pbcment not reduced but a plaster-ol Pans spica was 
applied and maintained for Sg days Three and one half 
seat follow upshousa firmlj healed fracture butwithhmp 
pam shortening and motion limited somewhat Theroenl 
genogram shows at j'i years a marked coxa \ara of the 
left hip with shortening and some productive change in 
the femoral head This is a case of union w ith malpo rtnn 
of the fragments 


discard the term impacted fractures because we 
have in no instance m this series noted any bulg 
ing of the cortex or compression of the spicules 
such as ts seen m impacted fractures elsewhere 
Of (he patients whose fractures show ed no oiigmai 
displacement 8 have an almost perfect range of 
molion little or no shortening and no limp, and 
ma> be rated as CTceUent from cosmetic func 
tional and anatomical standpoints The j others 



Tig IS Case43 M J a 75 yeit old housewife with* 
fracture of the neck of the left femur with ori^af di^ 


■lacement reduced twice and maintained in plasier-of 
'anv Knca tot 105 days a S'< y"' cod result which iv 


ctinica^ eiccllcnl She walks well with no pam or limp 
and »e^ iutle limitation of motion The roentgeno gram 
shows some sVoittning of the femoraf neck with degen 
live changes in the head of the left lemur 
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Fig iS Case 3 M E a dressmaker, 65 j-eare of age, fractured the neck of the 
left femur with ongmal displacement She had tuo attempted reductions of the frac- 
ture, and after each the roentaenograms n ere unreadable Her latest roentgenogram 
shous non-union and the follow-up esamination re\eak 6 years after hermjurj- that 
she IS able to walk only short distances using a cane She has a marked limp, pain, 
and great disability This patient is shown to emphasize the importance of harang 
roentgenograms which can be interpreted 

fact that a fracture of this tJTie, if correctly' diag- attention by one of us (D M B.) in Februart', 
nosed, is almost certain to unite if it is not med- T934. 

died -with The one non-union in this group was We had pretnously found that end-to-end posi- 
definitely displaced originally and not recognized tion was frequently secured without close apposi- 
as such tion of fragments, that is. while the fragments 

The method of treatment in relation to union of rmght be end to end. the serrations or spiculations 
fracture is shown in Table HI did not match and that they were either locked 

2 Failure to reduce the fracture \n\&noViS-v:?Lys and angulated or held apart for a variable dis- 

is the commonest single factor we hac e encoun- tance. .\t that time a patient was encountered in 
tered There were 16 patients in this series whose whom an open reduction seemed ad\nsable. At 
fractures were not reduced Anteroposterior open reduction the fragments could be easily 
roentgenograms must be supplemented with placed end to end, but they did not match and 
lateral views of the hip to insure end-to-end mesh with each other. A gap existed between 
apposition It is not uncommon to see one of them in places of over one quarter of an inch 
these fractures which is apparently reduced in MTiile cleaning off the capsular attachment on the 
which the rotation of the head fragment persists, anterior margin of the acetabulum, the periosteal 
and the fractured surfaces wiU not lock in apposi- elevator caught on the anterior border of the 
tion This rotation of the femoral head is here- head fragment rotating it forward and downward 
mth described in detail, because we consider it about 100 degrees. The assistant who was hold- 
of very great importance Failure or inability to ing the leg then remarked that it seemed to as- 
correct this rotation has, we believe, accounted sume a more normal position. On inspection of 
for many of the non-umons. the fracture site, the fragments were seen exactly 

3 Rotation of the femoral head Displacements to match with each other, and a perfect reduction 
of the femoral head have been emphasized by was present (Fig. i). The significance of this fact 
Magnuson, Darrach, and Stimson, but the follow- did not stnke us at once, but a few months later 
mg conception of rotation has, we think, not been during another open reduction the same findings 
mentioned by them It was first drawn to our were confirmed, and followfng this, cases suitable 



Fig IQ Case 46, L S , a housewife 61 lears of age, with a fracture of the neck of the nuht femur, 
" 1 “^P'^'^ement of the fragments The fracture w as reduced and a plaster-of-Pan; spica w as 

applied The reduction did not suit the surgeon so a second reduction w as done, and the fragments 
w ere separated by further internal rotation and wader abduction The end-result was non-umon and 
the paUent is unable to walk wuthout a brace and cane This paUent is shown as an eicample of 
o\ cr-treatjnent The second manipulation forced the fragments out of apposition 
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faiils well and enjoy a certain amount of normal 
actiMt}, vvhile 13 or 65 per cent, are unable to 
ualk without support, and some of these are 
praciicaUv bedridden 

Patients uith nonunion almost invanabi) 
showed motion limited in all directions at the hip 
and to a slightiv lesser degree at the knee joint 
The disabilit) attendant on non union is very real 
and distressing m spite of the occasional case 
which IS almost sjmptomlcss Only the svtnp 
tomless cases are able to report to clinics to be 
seen 

The IS known pnv-ate patients are similarly 
summarized in Table II 

The reason for the higher percentage of union 
among the private patients than among the entire 
group IS purely fortuitous Five of the 9 patients 
wath union bad no original displacement and only 
one of these was displaced by manipulation 


T VBI F II — PR1\ ATE PATIENTS 



Fife t? Ca&e 4S E S a housewife of so years who 
sustained a fracture of the neck of the right femur without 
Sinpiacmtent It was manipulateii and a pfasCer-of Ihins 
spica was applied and kept on for 94 days Follow up 
eranunationjK years after injury shows \tjy slight short 
eniDj' Her hip has only 10 to IS degrees of motion ‘"he 
basnopain and very little limp The roent»enogranjs, show 
a fracture without displacement which iti reduction was 
forced into extreme internal rotation and the end result 
i>a united /ractuifnnh yen’ marked deceoewtiverhaflpes 
in the femoral head This fracture should have attained a 
perfect result if there had been no forcible manipulation 
Protection was all that it required 


Factors concerned ttt union of the fracture In 
attempting to analyze certain factors which, m 
our series, seem to have bad a deSiute bearing on 
uruon of the fracture we present the following 
discussion 

I ^felhod of treatment Those patients treated 
vnth plaster of Pans spica, after manipulation, 
m most instances showed a percentage of union 
equal to that of the entire group 

Traction, although employed in a very limited 
number of patients, has been the least successful 
and ha^ we believe no place as the principal 
treatment in fractures of the neck of the femur 
Those patients who had no immobilization or 
only sandbags showed the highest percentage of 
umon These were with one CTceplion patients 
who showed no original displacement of the frac 
ture Hiis merely serves again to emphasize the 


TABLF III — TREATMENT IN RELATION 
TO UMON 



jted cti wl PlJic < B I 


Tiact B 
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Fig iS Case 5, M E , a dressmaker, 65 years of age, fractured the neck of the 
left femur with ongmal displacement She had two attempted reductions of the frac- 
ture, and after each the roentgenograms were unreadable Her latest roentgenogram 
shows non-union and the follow-up e'cammation re\eals 6 tears after her injury that 
she IS able to walk onlv short distances using a cane She has a marked limp, pain, 
and great disability This patient is shown to emphasize the importance of hatdng 
roentgenograms which can be interpreted 


fact that a fracture of this tj-pe, if correctly diag- 
nosed, is almost certain to unite if it is not med- 
dled with The one non-union in this group was 
definitely displaced originalh' and not recognized 
as such. 

The method of treatment in relation to union of 
fracture is shown in Table III. 

2 Failure to reduce the fracture in vanous ways 
IS the commonest single factor we have encoun- 
tered There were 16 patients in this series whose 
fractures were not reduced .'\nteropostenor 
roentgenograms must be supplemented wnth 
lateral views of the hip to insure end-to-end 
apposition It is not uncommon to see one of 
these fractures which is apparently reduced in 
w'hich the rotation of the head fragment persists, 
apd the fractured surfaces will not lock in apposi- 
tion This rotation of the femoral head is here- 
ivith described in detail, because we consider it 
of very great importance Failure or inability to 
correct this rotation has, we believe, accounted 
for many of the non-unions 

3 Rotation of the femoral head Displacements 
of the femoral head ha\e been emphasized by 
Magnuson, Darrach, and Stimson, but the follow- 
ing conception of rotation has, w e think, not been 
mentioned by them It was first drawrn to our 


attention by one of us (D M B.) in February', 

1934 

We had preHously found that end-to-end posi- 
tion was frequently secured without close apposi- 
tion of fragments, that is, while the fragments 
might be end to end, the serrations or spiculations 
did not match and that they were either locked 
and angulated or held apart for a variable dis- 
tance .-^t that time a patient was encountered in 
whom an open reduction seemed advisable. At 
open reduction the fragments could be easily 
placed end to end, but they did not match and 
mesh with each other. A gap existed between 
them in places of over one quarter of an inch 
While cleaning off the capsular attachment on the 
anterior margin of the acetabulum, the periosteal 
elevator caught on the anterior border of the 
head fragment rotating it forward and downward 
about 100 degrees The assistant who was hold- 
ing the leg then remarked that it seemed to as- 
sume a more normal position On inspection of 
the fracture site, the fragments were seen exactly 
to match wnth each other, and a perfect reduction 
was present (Fig. 1). The significance of this fact 
did not stnke us at once, but a few months later 
during another open reduction the same findings 
were confirmed, and following this, cases suitable 



I^g ig Case 46, L S , a housemfe 61 \ears of age, with a fracture of the neck of the right femur 
" 1 ‘TS'iiai displacement of the fragments The fracture was reduced and a ptaster-of-Pans spica was 
applied The reduction did not suit the surgeon so a second reduction was done and the framnents 
w ere separated by further internal rotation and wader abduction The end-result w as non-uni<m and 
the patient is unable to walk wathout a brace and cane This patient is shown as an e.mmp!e of 
01 er-treatment The second manipulation forced the fragments out of apposition 
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1 ig 20 Case 2 J T a merchant 67 yearsof age nitha 
fracture of the neck of the left femur u)thon{;t^aIdl^>Iace 
Dent Two attempts Here made to reduce Ihrs ^tkeom 
pleicly unsuccessful as show n by the roentgenoerams He 
was kept in plaster of Ians spica for neatly 3 months 


The end result was non union with 3'^ inches of shorten 
mg marked limp and pain on weight bearing though the 
patient IS able to walk with a cane Thisca e is shorn a 
an example typical of failure to obtain reduction of the 
fracture 


for deroftifion of the head fragrrent have been 
watched for 

Rotation of the head m this discussion shall be 
considered to be about an axis passing through 
the center of the articular surface of the head and 
emerging from the center of the fractured surface 
thereof (Fig j) WTien present it isaltta>swith 
the rotation in an upward direction antenorl> 
In the undisplaced incomplete and fragment^ 
fractures, as will be seen, the mechanics causing 
this rotation is not in force In the usual occur 
fence of fracture of the nech of ibe femur the 
posterior cortex of the neck gives wav the frac 
turc opens above and m front (Fig 4) and the 
outer or trochanteric fragment rotates forward 
due to the pull of the gluteus maximus and short 
rotator muscles (Fig 5) At the same tune that 
the distal fragment travels forward it also moves 
upward due to the pull of the long muscles of the 
thigh and to weight bearing if the patient is m an 
erect position (Fig 6) As it travels upward the 
thigh becomes adducted due to the pull of the 
adductor muscles the relaxation of the gluteus 
medius muscle and the weight of the pelvis 
Many of these fractures occur from indirect vio 


lence while the patient is erect the head of the 
femur being actually twisted off and the patient 
then falling Taking this mechanical situation 
into consideration, it can be seen that the lower 
portion of the head and neck remains in contact 
longest and that, as the spicules of these frag 
meats mesh the lower part of the head will be 
earned forward with the neck and then upward in 
an arc of rotation the head turning about the 
axis as given above (Fig 3) Rotation has been 
noted in numerous cases at open operation and 
has been found to be present up to 160 degrees 
Once It has occurred no form of closed manipula 
tion can derotaie the head so that its spicules will 
exactly match those of the neck, for as the thigh 
IS flexed the head will turn farther upward msm 
taming its relation of abnormal rotation vtith the 
neck 

The importance of rotation of the head lies m 
the fact that even though end to end position 
of fractured surfaces be secured the spiculation 
of the fragments will prevent dose apposition of 
the fracture surfaces and several unsatisfactory 
conditions result These are cited in the following 
paragraphs 



Fiz H Ca ‘<47 L A in unemployed mendicant «ba 
usually urfd a cnitrh owmR to an amputation of “e Wt 
W V J Ibe time of his accident be was weannR in arti^ 
lez on his left slump and he fell and broke the lell hip 
The reduction show s end to-end appo ilion m the intern- 
no tenor and lateral Mews but the spicules diiMtnutch 
m ms to the failure to remoi c the roUtion of the femoral 



head and 1 year later there was no eM fence o( bony unn" 

but the head followed Ihe neck m affuctionandilducl 
so thm must be fibrous uni >n if thu can lie sii I to e 
Thivease is pre.ented as an example of end 1 app 
lionwhKhfaded to unite owmz to Jli 

head and perhaps to the presence of interpose. 
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Fig 22 Case ii, B B , a woman of 57 yeare of age, who fractured the neck of the 
left femur The original roentgenogram w as interpreted as showmg no displacement 
She was merely immobilized wuth sandbags for 105 daj’S A recheck of ^ese roent- 
genograms shows absolutely definite displacement origmally and progression to non- 
union This patient is pretty completelv mcapacitated owmg to the ununited frac- 
ture, an old Pott’s disease, and arthritis This is an illustration of inability or failure 
to interpret correctly the original roentgenograms 


I If the rotation is above 90 degrees, the shape 
of the head in its misplaced position at the upper 
margin may prevent satisfactory- abduction of 
the thigh even though excellent union is secured 
(Fig 7b). 

2. An abnormal amount of blood clot u-ill form 
betrveen the fragment ends, and this in itself is an 
excellent cause of non-union, as it is in any frac- 
ture (Fig 7c). 

3 True anatomical position of the head on 
the neck is frequently impossible to secure, some 
degree of angulation being present (Fig 8) 

4. The holdmg apart of &e fractured surfaces 
by the rmsmatched spiculations will cause undue 
tautness of the capsular and ligamentous struc- 
tures surrounding the fracture site, and this ten- 
sion may well be m itself a cause of arterial ob- 
struction, decreasing the vascular snpply to the 
neck fragment. 

Rotation of the head fragment can always be 
assumed to exist except in incomplete, com- 
minuted, and undisplaced fractures It can be 
determined by x-rays, if carefulh' looked for, by 
the following points, (i) a mismatching of posi- 
tion of the gross spiculations of fragments, either 
m flat or stereoscopic views (Figs 7a and 9), 
(2) angulation of the fragments following closed 
or open reduction (Fig 8), (3) by abnormal con- 
tour of the upper surface of the* head fragment 
Rotation, as has been descnbed, when it is 
present, will alw ays be in an upward direction of 
the head fragment anteriorly, no case having been 
seen wnth rotation in the opposite direction. We 
have studied the roentgenograms of every patient 
in this series witli rotation of the femoral head in 
mind and have arrived at the conclusion that this 


type of displacement should be determined in 
every fracture of the neck of the femur before 
instituting treatment. 

If rotation is found, it would seem advisable to 
open the 3oint capsule, derotate the head, and 
match the spiculations in cases in which any form 
of reduction is considered Percussion impaction 
of mismatched spicules is illogical, as it destroys 
anchoring irregularities of surfaces and creates 
additional trauma 

Locking spicules make derotation difficult even 
with the hip widely exposed, and with closed 
reduction it is often impossible. Derotation of the 
femoral head has not always been successful, and 
in the cases in which faUure to secure perfect 
apposition is encountered, fragmentation has 
been found to be originally present or other pre- 
vious attempts at reduction have destroyed the 
spiculation usually present and have caused frag- 
mentation to e.xist 

4 Fractures that safer from mertreatment Too 
wide abduction, too much internal rotation will 
pull the fractured surfaces apart There have 
been several instances with a good original reduc- 
tion which has not pleased the surgeon, and a 
second attempt has resulted in displacement. 

5 Incorrect interpretation of roentgenograms 
Failure to immobilize a fracture which was con- 
sidered undisplaced resulted in further displace- 
ment and non-union in two instances This is due 
to an incorrect interpretation of roentgenograms. 

6 There have been several instances of ade- 
quate reduction of the fracture, firmly held for a 
sufficient length of time, which ha\ e gone on to 
non-union When the femoral head shows in- 
creasing density signifying death of bone, the 
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problem is that of blood supply Since ne ha\c 
been reducing these fractures bj open operation 
we have found not infrequenilj , interposed cap 
sule or articular cartilage between the fractured 
surfaces, and we believe that this is an important 
cause of non union 

7 Unreaduble roentgenograms In two in 
stances the chance of union was gambled on post 
reduction roentgenograms which were impossible 
to read Both patients had non union andonedied 
7 months after her injury This fault has beenrem 
edied and has not been noted during past 5} ears 

SUMMASi 

A group of 50 elderly patients 78 per cent 
women, with fractures of the neck of the femur 
IS presented Thej have been treated conserva 
tivelj and the length of their hospital sla> and 
the expense incident to it is discussed The imme 
diate mortalitj was 14 per cent There were 19 
of 48 who had bonj union of their fracture Ac 
cording to the wa> it is figured, this varies between 
38 and 4$ s per cent of the senes Two thirds of 
the patients with non union had senousdi«abilit> 
Factors nhich^ajed a part in unionaredi«cussed 
emphasis is placed on rotation of femoral head 

REVsovs roR srunv 

This report is the result of dissatisfaction on (he 
part of the surgical and orthopedic services of 


St Lukes Hospital with methods of treatment 
which offer less than 50 per cent chance of union 
tt e realize that the problem ts not altogether one 
of methods, however The average age of these 
patients and the deficient blood supply at the 
fracture site will probably always insure a fairiy 
high percentage of failures The authors have 
come to the conclusion that the chances of getting 
union with a useful hip may be greatly enhanced 
by open reduction, derotation of the femora! head 
where rotation exists and internal fixation if 
surgerv can be employed with no greater immedi 
ate mortality than this senes shows, that is r4 
per cent If these results can be improved upon 
or only equaled by a method which secures com 
picte reduction and tixation and shortens the hos- 
pital stay from izr days to 30 or 40 davs at ihe 
outside, with corresponding reduction m expense 
to patient and hospital such a method is bound 
to be adopted 

The end results obtained in this senes of pa 
tients are such that open reduction and ntecral 
fixation should insure greater chance of bonv 
union It can scarcely result in less However, 
until we can report a amiiar senes, treated bv 
open reduction and internal fixation and followed 
for i similar period of time with known end 
results m at lea-t 95 pet cent of the patients, 
expresMons of opinion about improved results are 
merely idle surmise 



ASEPTIC URETERO-INTESTINAL ANASTOMOSIS 

JAMES I FARRELL, M D , F A.C S , and YALE LYMAN, B S , Evanston, Illinois 


I T HAS been definitely established that 
uretero-mtestinal anastomosis is dimcally 
applicable in the human Many advances 
have been made in recent j’ears, and success- 
ful results have been obtained Most of the pres- 
ent methods, however, are technically difficult, 
and require the use of catheters, cauterjq and 
special preparation of the bowel 

Coffey (r) in 1930 introduced a rather simple 
technique of uretero-intestmal anastomosis By 
this method a suture was placed through the 
ureter and bowel, tied secureh', and allowed to 
slough through into the bowel. The resultant 
opemng made by the slough of ureteral waU and 
bowel wall is the ureteral stoma into the bowel 
In 1932, Coffey (2) modified this procedure by 
placing in the rectum a metal ring to which the 
transfixion suture was anchored This assures a 
penetration of the intestinal lumen and makes for 
more certain and rapid cutting through of the 
suture by means of traction on a string tied to the 
ring leading down to the anus 
Higgins in 1933 presented a similar method in 
nhich simultaneous transplantation of both ure- 
ters into the bowel was done at one sitting. Brief- 


in these structures until the\' are firmly united. 
The opemng is later made by means of a cutting 
loop of strong silk thread. The patencj' of the new 
opening is mamtained by forcing all the blood 
through the new opening. The maintenance of 
the opening is verj' necessaiy, as these artificial 
openings tend to close spontaneous!}’. 

PROCEDURE 

A portion of the sigmoid is grasped between 
two Allis clamps and an incision is made longi- 
tudinally in the serosa. The longitudinal muscle 
of the bowel is separated until the circular muscle 
is exposed The circular muscle is not cut, but is 
separated from the submucosa (Fig. i, A) at the 
lowermost portion of the incision The submucosa 
is then grasped with a small mosquito forceps 
and brought out through the opening made in the 
circular muscle (Fig i. A). The ureter is approxi- 
mated to the submucosa by a continuous suture 
of No. 00 chromic catgut. A small vein clamp is 
placed on the ureter above the site of anastomosis 
(Fig. I, B). A curved needle with black silk 
thread pierces the ureteral lumen and emerges 
about I centimeter distaUy this same curved 


ly, the principle of the sloughing suture was used 
The ureters remained attached to the bladder 
after the first operation. At a later date the ure- 
ters were to be divided and ligated between the 
ureteral implantation and the bladder. 

Hinman in 1933 proposed an e.xtraperitoneal 
ureterostomy for drainage of unne until such time 
as the suture cut through to establish a new orifice 
Ferguson and Path used a cauter}- to make the 
opening between the ureter and bowel 
Wodhaus and Carobba m 1935 obtained an 
apparently successful opening in one dog by coag- 
ulation of ureteral and intestinal surfaces in 
apposition Following the coagulation the ureter 
nas placed in apposition with 3 ie coagulated sur- 
face of the bowel, the ureter being transplanted 
in the bowel musculature 
The author, having performed an operation 
known as the Eck fistula operation (3), decided to 
apply the principle of this operation to the implan- 
tation of the ureter into the bowel An Eck fistula 
is an anastomosis of the portal vein and the 
inferior \ena ca\a, in which no opening is made 

Trom the Departments of Surperj and Urologj of North- 
^e>tem irni\er5it\ 


needle enters the lumen of the bowel and emerges 
from the bowel opposite its insertion into the 
ureter (Fig. i, C). .A second suture of catgut is 
used to appro.ximate the ureter to the bowel (Fig. 
1, D) The silk thread is now used to make the 
opening between the ureter and bowel This is 
done by a sawing motion with the thread. When 
the thread is removed, a second suture line is 
placed along the point of the ureterosigmoidal 
junction (Fig. r, E), 

A clamp is now placed on the ureter between 
the site of anastomosis and the bladder, if any 
point of leakage occum it can be seen and closed 
The ureter is ligated and cut The cut end of the 
ureter is then buried in the bowel wall between 
the submucosa and the circular muscle (Fig. i, F). 
No attempt is made to close the circular muscle 
since it forms a sphincter at entrance of ureter 
into the bowel. The longitudinal muscle is 
approximated with sutures over the ureter 
(Fig. I, E). 

The resulting anastomosis is completed in one 
operation Urine appears in the bowel almost im- 
mediately. The ureter is securely anchored to the 
submucosa thereby preventing it from becoming 
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detached Side lo-side anastomosis allows for a 
large longitudinal opening in the ur«er, which 
pre\ ents a contraction of its orifice The circular 
muscle of the bowel surrounds the intramural 
portion of the ureter therebj forming a closure 
mechanism which pre^c^ts regurgitation of intes- 
tinal contents into the ureter Because of the ea« 
of doing a side to-side anastomosis a water tight 
anastomosis is made This is most imporUnt 
because a leak from the bowel usualh causes a 
fatal pentonitis It is much safer to do ^is tj^ 
of anastomosis than to insert the end of the ureter 
through an opening m the bowel 
likel> to occur when the ureter is inserted into 
the bowel 


EXPERIilENTAL DXTA 

Seven dogs had an anastomosis of both ureters 
and the sigmoid These dogs were allow ed to sur 
vive for 6 months then 4 of the animals were 
sacrificed to sludj the end results One dog 
at end of 4 months and autopsj was perforin 

TwodogsarcaliveandwellafteranSmonthpen 

Gross findings Figure 2 autopsv 

ofthekidnejs ureter and bowel of the saenfiert 

dogs Figure 2a shows the specimen of the oog 

which died wilhanascendingunnar) infectio 

attribute the cause of infection to implanlii^ 
ureter tooclose to the kidney In our esj^nmenl 
It IS best to transplant the lower third of the urc 
rather than the higher third 
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Fig 2 Autopsy specunens of Udnej 3, ureters and bo« el of dogs 

Figure 2bsliot\sanautopsyspecimenofureteral dog was sacrificed later, the stoma between the 
transplantation b\' the Higgins method. The ureter and the bowel was completely closed. Fig- 
ureters still open into the bladder This dog ure 3b shows the bladder distended with sodium 
passed urine per rectum for about 6 weeks; the iodide; the ureters and kidney pelves are also 
stool then became firmer in consistency, and the filled with sodium iodide But no iodide is found 
dog began to \ Old through the urethra \\Tien the in the bowel This serv'es to illustrate the danger 
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detached Side to side anastomosis allows for a 
large longitudinal opening m the ureter which 
prevents a contraction of its oritice The circular 
muscle of the bowel surrounds the intramural 
portion of the ureter thereb> forming a closure 
mechanism which prevents regurgitation of inles- 
Unal contents into the ureter Because of the ea« 
of dome a side to-side anastomosis a water tight 
anastomosis is made This is most important 
because a leak from the bowel usuallj. ® 

faul pentomtis It ts much safer to do ihs 
of anastomosis than to insert the end of the uretw 
through an opening in the bowel Leakage is more 
likely to ocaif when the ureter is inserted into 
the bo \el 


EXFEKlilESTAL D ITA 

Seven dogs had an anastomosis of both uretere 
and the sigmoid These dogs were 
vive for 6 months, then 4 of ‘he anima 
saenfit^ to 5tud> the end results ‘I”®-) 
at end of 4 months and autopss was 

TnodogsarealiveandweliafteranSmontl^ri^ 

Gross Endings Figure ? autopsv sjwimens 
ofthekidne>s ureter and bowel of the sacn 

dogs higure a shows the specimen of the "s 

which died with an ascendingunnar) )},' 

nitnbute the cause of infection to ^ 

ureter tooeJose to the kidney I« 

It is best to transplant the lower third 0/ me urc 
rather than the higher third 



FARRELL, LATVIAN: ASEPTIC URETERO-INTESTINAL .AXASTOAIOSIS 




I-ig 4 a, kidne> 6 months after implantation, b. specimen shons ureteral opening, 
c, loner poner photomicrograph of ureter after implantation, d, microscopic section of 
kidne3 6 months after uretero-intestinal anastomosis. 
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Fis 3 RoentRcnogTam* »iJb bladier distended with sodium iodide 


of closure when the ureterosigmoidal opening is 
made bv the sloughing suture Unless the ureter 
IS di\ ided between the ureter an«l bowel the unne 
lends to follow its normal course And likewise 
an incision into the unoccluded ureter lends lo 
close In ureterolithotomy the ureter closes with 
out the use of suture matenal 

Figures jc and d show the autopsy speamens 
of i dogs 6 months after implantation of the 


jreters by our method Both kidne\s appear 
iicalthi and the roentgenograms Figures 3c an< 
I show a normal ureter and renal pebis 
Fiffure 4a shows one of the kidneys 6 months 
ifler implantation There is no ei idence 01 
aon, or dilatation from the long transplantatio 
Figure 4b was taken to show the ureteral oj^ning 
n the bowel The rectal mucosa is clean and pmk 
mlh no endence of irritation or infection alter 0 


FARRELL. LYjNIAN 


ASEPTIC URETERO-INTESTINAL AXASTOIMOSIS 




Fig 4 a, kidne\ 6 months after implantation, b, specimen shows ureteral opening, 
c, lower power photormcrograph of ureter after implantation, d microscopic section of 
kidney 6 months after uretero-mtestinal anastomosis 
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months constant contact with urine Figure4cis 
a low power microscopic \ lew of the ureter after 
implantation m the bowel Figure 4d is a micro 
scopic section of a ljdne> 6 months after urefero- 
inlestinal anastomosis 

Microscopic exanttnahon Examination of the 
ureter as it passes through the bowel was made 
There was no evidence of infection at the site 
of anastomosis the ureter was in no wax nar 
rowed, and the musculature of the Irawel closely 
surrounded the ureter (Fig 4) 

ADVANTAGES GT TEafMQtE 
The transplantation of the ureters into the 
bowel is a physiological problem m which one 
must adhere to fundamental principles First if 
an anastomosis is to be done between the ureter 
and sigmoid, it must be an airtight and wafer 
tight anastomosis The escape of unne fecal 
material or gas into the peritoneum after the 
completion of the operation is certain to cause 
pentonitis The method of transplantation, de 
scribed as the side lo-side tj-pe makes it possible 
to test the anastomosis after its completion 
Second, the maintenance of the original sue of 
the ureteral opening into the bowel is important 
Stricture of the ureter following transplantation is 
often due to the large number of sutures taken in 
the Circumference of the ureter This isobxiated 
in our operation In the suture of the side of (he 
ureter to the side, of the bowel instead of implant 
mg the cut end of the ureter In the Higgins 
technique the ureterosigmoidal opening closes 
spontaneous]), if the ureter remains connecter! 
with the bladder ox era period of 6 to 8 necks 
In attempting to construct a \alxe like action 
at the site 0/ anastomosis we have cut no muscle 
m the bowel wall The ureter i> transplanted so 
that It traverses (he jon;,i(udin3l and circular 
muscle lajers of the bowel and ends just beneath 
the mucosa of the bowel lumen The ureter does 
not project into the lumen of the bowel %\e feel 
that this IS a factor in preventing postoperative 
blocking of the ureter during the healing process 
Anastomosis of the ureter and s/gmoid without 
opening either structure in the peritoneal cavHv 
certaihl) lends to prevent peritonitis wbitli is a 
danger m other procedures The use of the sawing 
ligature m blood vessel surgeo has long been 
known We feel that its use in uretcrosigmoidal 
anastomosis is worthwhile 

SUMMARY AND CQSCLLSIOS 
An improved technique is presented for untero- 
mlestinal anastomosis ITus method has several 
advantages over previous procedures No cathe 


(ers, cautery or bowel preparationisnece^sarv m 
the technique The ureter and the bowel mucosa 
are firml} united before the opening is made 
Neither the ureter nor bowel is opened direcij} into 
the peritoneal cavit> The bowel musculature is 
not cut but IS separated from the submucosa b\ 
blunt dissection we believe that this preserves 
and maintains the musculature Implantation of 
the ureter between bands of circular muscle helps 
(0 form a competent sphincter like mechanism 
A long longitudinal opening about i to a centi 
meters ismadehetneen the ureter and the bowel 
This size opening is more than adequate and 
allows for a reasonable amount of contraction 
The ureter between the anastomosis and the 
bladder is divided at the time the anastomosis is 
made This forces the urine to flow through the 
new anastomosis immediatel} Ue believe that 
this IS an important factor in maintaining the 
caliber of the anastomosis A stud) of ureteral 
ph)Siolog} and surger) impresses one that an 
opening made in the unoccluded ureter tends to 
close rapid)) In ureteral lithotomj there may be 
no drainage of urine from the ureteral opening 
after the second or third day Wc have demon 
slraied that the anastomosis made b> the Higgins 
method will close complete!) in 6 to 8 iveeks In 
all likelihood the contraction and closure of this 
opening is a rather rapid process 

\ group 0} old principles of blood vessel anaslo- 
mosis are applied to uretero-mtestinal ana«lo- 
mosis Seven dogshad survived 6 months follow mb 
this procedure and dulops) studies were made 
Roentgenograms of the autopsy specimens were 
made to show the results 
The closure of the anastomosis made bv the 
sloughing suture is emphasized 

Microscopic studies show the implanted ureter 
in (be lion el wall 


ItlRtltiCKMilV 

C >eEtv R C C>siectoBi>’ «ith bitaleral iransplanU 
Uan of the ureters in one operation ^orth»tslem 
Med iqjo ig 441 4jo ... 

I Idem TransplatitMion of uitltrs into latg' mlestine 
etc brol &Cut Rev rpu j6 6 s 7 iU 
F/x N V LiRature of the portal vein \o>fnno 
Med J S leierb 1877 no J sect r 

Fe«cisOv C JiperunenUl transpIanUlion ol tne 
urcier in the bowel by two stage operation Mii- 
Sviigeow lojt 69 181 187 

Hwrws C C Aseptic uretero intestinal anastomo i» 

Sucg Gynec S. Obst Ss „ 

. Hcvstivt t Bdaleral uretero iniestinal unpUnlali n 
Surg Gjnec A Obst 6t 801 815 

PwH F f \o aseptic uretertxnterosiomy suig 

Cjnec A Obst 1935 ^ *75 ®f* ri . 

WoMKLS R r and Caiobbv ' 1 

•s^tic intestinal anastomosis ‘■ur?/ W 
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SPURS OF THE OS CALCIS 

ARTHUR STEINDLER, M D , F A C.S , and ALBERT R. SMITH, M.D., Iowa City, Iowa 


T he association of painful heels with 
calcaneal spurs is comparatively recent. 
Plettner, in igoo, first discovered the 
spurs — quite by accident ‘ Increasingly 
widespread use of the X-rat' has shown that 
remarkably few such spurs give rise to symp- 
toms " In those individuals who do have pain in 
the heel associated with a spur of the tuber of the 
os calcis, avoidance of weight hearing afiords 
rehef from the painful symptoms. The following 
study was undertaken with the view of ascertain- 
ing the permanencj^ of relief obtained by such 
simple measures in comparison ivith the results 
of operative therapy. 

In this investigation only those cases of painful 
heel in which the existence of a calcaneal spur 
is demonstrable roentgenographically have been 
used In all cases, both those treated conserva- 
tively and those treated operatively, the spur 
was on the plantar surface of the bone. 

THE CONSERVATIX’E TREATMENT 

The number of patients treated conservatively 
was 49,^ of which 27 had unilateral and 22 bilater- 
al defects Thus there is a total of 71 painful 
heels associated WTth calcaneal spur in the series. 
The age of these patients wras 1 8 to 7 5 years at the 

^Quoted itom Sack 

•Sack (3) reports that 43 per cent of the spurs of the os calcis gl^e rtc 
to no s>'niptonis 

Mn addition to these there are 47 patients wnth painful heel associated 
with spur of the os calcis which are not included either because of 
msufScient observation period or because the results of therapj are 
unknown 


time treatment was instituted, the average was 
41 8 years Trauma other than walking was of 
possible etiological significance in 9 heels in the 
series Gonorrheal urethritis was known to ante- 
date the onset of symptoms in only 2 instances 
In all cases the conseiwative treatment con- 
sisted of an insole, either felt or solid leather, 
with a hole cut out over the point of the spur. 
Occasionally a soft rubber sponge was apphed 
over this area. In addition to these measures in 
28 feet a posterior wedge in the heel of the shoe 
was used in order further to relieve the tuber of 
the os calcis from weight bearing stress. The 
results are shown in Table I. 

In compilmg the data given in Table I it was 
noticed also that in the bilateral cases with 
treatment by insoles alone patients were required 
to wear their shoe corrections for more than i 
year in all but 2 cases In the unilateral cases, 
on the other hand, patients were able to discard 
all appliances in an average of 8 months The 
longest time that corrections were worn by a 
patient with a unilateral defect was 19 months 
Thus we see that the painful symptoms were 
controlled by conservative measures in 46 4 per 
cent of the feet involved 

THE OPER-ATTVE TRE.ATMENT 

In this group there are 10 paUents with a 
calcaneal spur and sjTnptoms unilaterally and 6 
patients with both feet affected, making a total 


TABLE I— ItEStJLTS OF THE COXSERVATI\fE TRE.ATMENT OF SPURS OF THE OS C.ALCIS— 71 FEET 


Group 

Total 

j No of feet 
m group 

Tune shoe 
corrections 
were worn 

1, 1 of feet ulumatelj requvnng 

penodaver- operation 

1 ace m yrs j ^ 

I 

Insole 

onl> 

1 36 { 2 vv ks to ^ 1 16 or 4 per cent complete * and permanent ' 

j >TS .average ' rehet | 58 , 

1 1 to 4 mos 1 20 or 55 5 per cent slight o*- no relief ♦ i 0 S3 1 

11 ' 1 

None 

13 after an average of p mos conserv- 
ativ*e therapy 

H 1 35 j i mo to 2 

Insole j ! >rs average 

and 1 ! 7 3 rnos 

Sleindler , 1 

hed 1 j 

1 17 or 4S 5 per cent complete and permanent! ) 

relief ) 2 o^» 

lb or 51 4 per cent slight or no relief ♦ , 1 

1 ’ 

1 
( 

None 

g after an average of > mos con- 
serv ativ c therapv 

Total 

71 

average 8 S 
mos 

33 or 4O 4 per cent complete and permanent 2 i for 

relief entire 

38 or 53 5 per cent slight or no relief senes 

22 or 30 g per cent 


’Two of these feet were operated upon pre^^ouiIJ el'^ewhere without relief and with recurrence of both «>*Tnpioms and calcaneal spur Corrections 
were wo'ti for 4 jears Now observed for 6J3 \ears Ha\e had complete relief during these jears 
♦Two of {he<c were compleielv and permane’ntlj relie\ed after 2 weeks in plaster casts 

tTwo of the^e '•ul«ided «poniancou*-Iv and have been p3tnle<« for 5 r^ears The corrections were worn for 6 months without apparent beceaL 
bv’nptom'- -ub^ided i vear later 
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months constant contact with urine I7gure4Cis 
a low power microscopic Mew of the ureter after 
implanlalion in the bowel Figure 46 is a micro 
scopic section of a kidne> 6 months after uretero- 
intestinal anastomosis 

Microscopic eraiiiinalioii Lxamination of the 
ureter as it passes through the bowel was made 
There was no evidence of infection at the site 
of anastomosis the ureter was in no wa> nar 
rowed and the musculature 0/ the bowel c)ose]> 
surrounded the ureter (Fig 4) 

ADVANTAGES Oi TtCHVIQUE 
The transplantation of the ureters into the 
bowel IS a physiological problem, in which one 
must adhere to fundamental principles First, if 
an anastomosis is to be done between the ureter 
and sigmoid it must be an airtight and water 
tight anastomosis The escape of tinne fecal 
matena) or gas into the peritoneamy after the 
completion of the operation, is certain to cause 
peritonitis The method of transplantation, de 
scribed as the side to-side type makes it possible 
to test the snastoRiosts after «< completion 
Second, the maintenance of the original size of 
the ureteral opening into the bowel is important 
Slnctuie of the ureter follow mg transplantation is 
often due to (he large number of sutures taken in 
the circumference of the ureter This is obviated 
in our operation bv the suture of the side of the 
ureter to the side of the bowel instead of implant 
mg the cut end of the ureter fn the ffiggms 
technique the ureterosigmoidal opening closes 
spontaneous!) if the ureter remains connected 
with the bladder over a period of 6 to 0 weeks 
In attempting to construct a valve like action 
at the site of anastomosis we have cut no muscle 
in the bowel wall The ureter is transplanted so 
that It traverses the longitudinal and arculir 
muick lajers of the bowel and ends just beneath 
the mucosa of the bowel lumen The order does 
not project into the lumen of the bowel We feel 
that this IS a factor in preventing postvqierAmc 
blocking of the ureter during the healing process 
An3Stomo«is of the ureter and sigmoid without 
opening either structure in the peritoneal cavjt) 
certain!) tends to prevent peritonitis which is a 
danger in other procedures The use of the sawing 
ligature in blo^ vessel surj,er) has long been 
known Ue feel that its use in ureterosigmoidal 
anastomosis is worthwhile 

SUMVtVRV AND COVCtlSION 
An improved technique is presented for uretero- 
intestmal anastomosis This method has several 
adv antages ov er prev lous procedures No cathe 


tens C 3 uterv,or bowel prepirationis necessary in 
the technique The ureter and the bowel mucosa 
are lirnilv umted before the opening is made 
Neither the ureter nor bowel isopened directI) into 
the pentoneal cavit) The bowel musculature is 
not cut but IS separated from the submucosa hv 
blunt dissection we believe tbit this pre«erves 
and maintains the musculature Implantation of 
the ureter between bands of circular muscle helps 
to form a competent sphincter like mechanism 
A long longitudinal opening about 1 to 2 ccnti 
meters, is made between the ureter and the bone) 
This size opening is more than adequate and 
allowsfor a reasonable amount of contraction 
The ureter between the anastomosis and the 
bladder is dnided at the time the anastomosis is 
made This forces the urine to flowf through the 
new anastomosis immediate!) We believe that 
this is an important factor m maintaining the 
caliber of the anastomosis A studv of ureteral 
phjsiolog) and surgerj impresses one that an 
opening made in the unoccloded ureter lends to 
close rapid!) In ureteral Jithotom) there may he 
no dramage of untie from the ureteral opening 
after the second or third dav We have demon 
strated that the anastomosis made bv the Higgins 
method will close complete!) in 6 to S veetks In 
alf likelihood the contraction and closure of this 
opening is a rather rapid process 

A group of old jirincipjes of blood vessel anasto 
mosis are applied to uretero-intestinal anasto- 
mosis Seven dogs had surviv ed 6 months following 
this procedure and autops) studies were made 
Roentgenograms of the autops) sjiecimcns were 
made to show the results 
The closure of the anastomo'is rntde bv the 
sloughing suture is cmjihasized 
Microscopic studies show the imphnied ureter 
in the liowel wall 
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by rotating the posterior portion of the os calcis 
in such a manner that the spur comes to lie in 
the horizontal plane and not in a vertical or 
oblique plane The operation is performed as 
follows 

A curved incision, starting on the lateral aspect 
of the foot one inch above the insertion of the 
tendo achilhs, is made The incision follows the 
tendo achillis and then cun-es anteriorly and 
infenorly, ending at the lateral margin of the 
sole, anterior to the tuber of the os calcis The 
calcaneus is then exposed, the periosteum stripped 
away, thus exposing the entire postenor and 
infenor portion of the os calcis ^^^len this is 
done, a cuiwed osteotomy through the os calcis 
is performed The line of the osteotomy passes 
from a point antenor to the insertion of the 
tendo achillis to a point just anterior to the 
insertion of the plantar fascia at the tuber The 
plane of the osteotomy is at right angles to the 
lateral surface of the os calcis (Fig r). 

A wedge is then removed from the inferior sur- 
face of the anterior portion of the os calcis 
(Fig 2). 
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The tendo achillis is then lengthened, following 
which the posterior portion of the os calcis, canw'- 
ing the spur with it, is rotated anteriorly and 
superiorly into its new position The two por- 
tions of the os calcis are fixed in their new relation 
with an ivory^ bone peg or steel pin This brings 
the spur into the horizontal plane (Fig. 3). 

CONCLUSIONS 

1 .-Approximately half of the cases of painful 
heel with spur of the os calcis may be controlled 
symptomatically by conservative measures 

2 If conservative measures fail, then operative 
removal of the spur is indicated. 

3 If simple excision of the spur is followed by 
recurrence of both the spur and the symptoms, 
the rotation osteotomy is indicated This, how- 
ever, is a radical procedure and not without 
danger 
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I ilt J \ vi ciJj.* IS removed from the inferior surface of 
the antfHor portion of the oj mJos 


of 33 feet Eighteen of these feet are among tho e 
in nhich consenatise measures faifed to control 
the svTnptoms One of the tno tfpesof consent 
ti\e treatment «as u‘ed for i neek to 2 jcars 
before operation tn these tS fn arfrfttion a brace 
was nom by 3 of these patients without ameliorat 
ing their st mptoms before operation Four feel 
were operated upon without the previous use of 
contervatne measures In all but one palicnl (a 
unilateral ca^e) onA of the i«o tj-pes of con 
«ervatne therap) was instituted for 1 varying 
length of lime after operation Two tvpes o' 
operation were performed A simple rtnsion of 
the «pur through a medial mu ion <iuch as 
U'ed for a Steindler stripping was earned out in 



I IS J ''rw relation of two portions ot os cakis mIhcIi 
IS oiaaiumo^ with ivory bone pej, or steel pm 

16 instances On 8’ occasions a bteindler rota 
tiojv osteotomy of the os calus was used * (See 
diagram and description 0/ technique ; In none 
of the ca<ft> was the goblet innsion adv ocated t> 
MiJtncr, used The results arc shown in Table ]I 
Comparinon of the tables shows that approvi 
maiely the same proportion of the patients bad 
thcif symptoms controlled b\ conservative mea 
sure* as by simple excision alone In compart on 
of the totals of the operative and conservative 
groups we find an insignificant difference m the 
^rcentjge relieved from distress As stated all 
those operated upon were (with 4 exceptions) 
given a (nal on the conservative regimen le 
failure of the consenofite Irtalmtiil Jormed the byWt 
for Ike operoli t vidicoUon The roWion osleot 
omv IS too radical a procedure to be used in anv 
but the most recalcitrant tvpe of ca»e 

WE srfifvotES AOT/VTtov as7£OTbajy 
OF THt OV CVLCIS 

This Operation is designed to take all weight 
bearing off the point of the spur It achieves th« 



TVBLE n— RESULTS (IF TftE OltKtTlVF TRE\T>1ENT OF SIIRS OF THE OS CVLCIS— 22 FELT 




MAY- PEPTIC ULCERS AND GASTRODUODENITIS IN DIF]''I';RIs NT COUN'I'RI I’-S (K.? 



I Specimen Xo 22,1937 Chronic erosne antrum 
pstntis Pronounced round cell infiltration into the 
ypertro{^c stomach w all Hj-perplasia of the 1 jmphoid 
oiiicles Superfidal erosions, i; marked edema between 
niusaUans mucosas and muscularis propria X iS 

Puhi interested in pathological anatomy, and 
mowing how- to prepare tissues obtained by gas- 
c r^ection, were the first to e-qilore the histo- 
ogical genesis of gastritis Gastroscopic studies 
a lanced by Schindler (21, 22); Henning, 
‘ outier, Swalm, Jackson, Mornson, and others, 
n an improved x-ray technique, helped to 
clarify tks disease m . 1 

appears in two forms — the 
call j .*^®'^^conic Acute gastritis is either a so 
Unn gastritis with round cell infiltra- 

-f ° stomach wall and profuse discharge 
of hemorrhagic, as an attendant 

pitho'^ n '^‘®^^^ous diseases Chronic gastritis is 
trnm'’ usually limited to the an- 

isafr^ t ^'-“^Panied erosions and ulcers or 
It ha°^if''’ involving the entire stomach 

j’etznv however, (Faber, 9, Kon- 

jjjj.. ■ i mat the hypertrophic antru m gaslntis 
Sastnu^^ y change into an atrophic antnim 

ciated^,,!i^u hypertrophic gastntis, asso- 

nsual r " ccosions and acute ulcers that is the 
Enrone Pcptic ulcers in Central 

tie Unit^a c is uncommon in 

cc-jntrv b understood in this 

doc ha\- conservative methods of opera- 

C'C bpin^ abandoned in Central Europe as 
i'-TcpF-ff ®^^'‘’i^actor\' the stoma made at py 
ofgastro-enterostomv in gastritis casts 



Hg 2 Specimen Xo 22, 1937 broMve bt moi-rh igic 
antrum gastritis Deep erosion (left), miifos.i surrourifling 
the erosion is intiUratetl vuth rountl etlls, innariirnaft»ry 
e-oidate and red cells, protiise hemorrhage ht iwetn rmieo, 1 
and mu'cularis murosv (right) X if! 

must be placed directly in the involved rtgion ot 
the stomach Since hj-pertrophic erosive gastritis 
usually IS limited to the antnim, subtotal gastric 
resectfon, as surgical treatment for peptic ulcer, 
offers more chances of permanent cure fn this 
connection, it is of interest to know that in this 
country, Balfour (^, 7) ot the Mayo elime, where 
Walters and his collaborators found a low inci- 
dence of gastntis associated with peptic ulcer •>, 
reports good results following conservative meth- 
ods of operation, ho%vever, a number ol surgeons 
in New York, where Aschner and Grossman o'" 
A A Berg's service, found an ulcerative gastro- 
duodenitis in 64 per cent of 124 resected stomach 
specimens, report unfavorable results with the 
same kind of treatment (Lewisohn, and Hinton 
and Church) 

From these reports, it is reasonable to assume 
that so far as peptic ulcers and gasirodiiodcnit is 
are concerned, so called geomerlical regions exist 
also in this country, but only in a few- parfs have 
examinations betn marie upon this iniporlant 
subject For ibe purpose of enmuraging furlhei 
c-xaminalioiis, the r(-.iill of a Ibormigh macro 
scopic and mir ros('o|>ir r>aminfilKin of Iwo 
rrsrctifl stomarli sprrimens might b'- rccrirrh'l 
In orrirr to ovetrome ,'nilorli,gC'.lion ol the (ir- 
siie, f [>ul lb'- rc'frlirl sprnmcie immrrliatrly 
alter ibr rcsrclion, anrl while (hr y va re -.fill bri'ly 
warm, into a 'r.luhon of 4 p ' 1 r'nl forrliahn 
\fti r 2 or i rlay • Ihr mlirou' m'inbranr v-as 
maci o‘‘er jjiir a 1) r-amtnrd vilh tie icilrrl rvr 
anrl with 111 ' Iraipr Ti 1 1 aiii plar< v(rrrvri"'d 



THE EXTENT AND CHARACTER OF PEPTIC ULCERS AND 
GASTRODUODENITIS IN DIFFERENT COUNTRIES 


H MA^ , M I) , Phitadelphi j Pennsyiv ania 


W inilN the last decade, attention I had the opportunitj to practice surgerj both 
has been called bv numerous writers m regions where peptic ulcers are % er) rare and in 
to the difference in the beha\ior of places, which in medical circles are called ‘ ulcer 
peptic ulcers and gastroduodenitis regions ' and I can confirm the statement that 
in xaiious countries \\ alters, after returning there is a difference in the behavior of peptR 
from a Malt ID European clinics made a special aicers m yarious couatnss Wlule m Freiburg in 
stud> of this subject His investigations brought Baden the nurobcc of patients treated at the 
hirn to the conclusion that there was a Ion mci Unuersitj Hospital for peptic ulcers was com 
deuce of gastritis a«sociated with peptic ulcers in paratively low jet the number of such patients 
patients operated upon at the Majo Clime, com admitted to the Universitj Hospital at Munich 
pared with the high degree of gastritis associated («oo miles away from Freiburg) was stnkmgh 
with peptic ulcer cases in Central Europe fol high nearly ten times higher than m Freiburg 
lowing his publications others in this country Particularly high was the incidence of ulcer pvr 
made similar statements generally however foratiou (DuerUe Dels Camp) Smcelha\ebad 
without research prooi fhepnvilcgeo/ doing surgical wori in this coua 

IquoteUaltcrs(J7) In 1910, after Snell and try I have observed that in Thiladelphia with 
I had visited various surgical clinics abroad par the exception of perforations (between 7 6 and 
tieularly those in Central Europe, we published a 11 per cent according to Eliason and Ebelicg) 
series of papers (sj a6 39 jo>, describing and the incidence of peptic ulcers i« about as high as 
illustrating the difference between the lesions of in ^funlch 

duodenal ulcer, for which we saw operations per The difference 10 the prevalence of peptic 
formed in German}, and those for which it has ulcers in different localities has been varioush 
been mv privilege to opente at the Mayo Chmc attributed to racial characteristics different 
This difference fay laigcfv m the high degree 0/ environment, and dietary habits 0/ the popuJa 
gastntisassociatedwithduodenalulcerofGerman tion No explanation however canbegivtnat 
patients operated upon at German surgical clinic^ thepr«ent time, why duodenal ulcers compami 
as compared with the low incidence of associated with gastric ulcers, in some parts of the world 
gastritis in a scries of patients operated upon at are more common than in other parts, and whv 
the Mayo clinic Accuraev of these observations in this country and Central Furopc males are 
was confirmed by Sebemnj, ('•3, 38), of Schmie more subject to the disease than females, while 


according to Alvarez in some other pails of the 
world men and women are equally affected 
A short time ago, the fact that peptic ulcers 
responded diflerenllv to surgical ireatmenX vw 
vanous countries was a mysierv Now more 
light has been throwm upon this subject since 


den s clinic (Frankfort am hlain) who spent sc\ 
eral months in studv at the hlayo clinic 
TTvere is no doubt as to the truth of the findings 
of Walters They arc, however only valid for 
those regions of the country in which the obscrva 

tions were made That there are certain diseases — , 

goiters etc (H May 16) which show j so called the relation between peptic ulcere and gastro- 
Lcomedical variation is an acknowledged fact duodenitis has been investigated 
bince It has been proved in furopc tbii the le The disease entitv gastritis has been known 0 
sions of peptic ulcers and gastritis also differ m more Ihxn one hundred years Iwit only 
vanous localities, and sometimes within the short has the medical profession begun l 

distance of 100 to 200 mifes it seemed reasonable importance Investigations were deiaved oy 
to assume that such conditions could also exist in seeming di/Bcultv of preventing u”.- 

this country, with its vast extent of territory its sueauiolysisof the di?«tivr organs whicn 
racial and climatic dilTercnCM ° SiSdclildf 

r„„ iSr s.rr,=.l »,»«. B at I»r Il.»i»ul n.u otetaefc by injecting a 4 IJt 

. sniiilinn into the stomach imineaiaicj> 


^''^^ot^dWoreiherhn.driphiAWcn.yolSurpnyOM.l.er surgeons such as Nonjetrnv i 
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were found within, either the antenor or pos- 
terior w'alls of the stomach. All of them, however, 
were situated nearer to the pylorus than to the 
proximal part of the stomach In addition to 
these defects, several dark brown spots were 
discernible, either with the naked eye or the 
loupe It was assumed that they were blood 
e.xtravasations 

By microscopic examination, the mucous mem- 
brane of both specimens exhibited definite signs 
of inflammation, such as cell infiltrations into the 
stomach wall, chiefly into the mucosa, consisting 
of poh’morphonuclear leucocytes and plasma 
cells (Fig i) The process was accompanied by 
hj'perplasia of the hunphoid folhcles (foUicular 
gastritis — Johnston) A marked edema sepa- 
rated the muscularis mucosie from the muscularis 
propria In numerous places the epithelium of 
the ape.x of the papillae and in the depths of the 
crx-pts was breaking down, causing loss of super- 
ficial tissue, erosions (erosive gastritis), an exu- 
date escaped from these erosions rauchschwa- 
denartig " — like a smoke screen — (Fig rand Fig 6) 
Besides these superficial erosions, other defects 
could be found which penetrated to the deepest 
layer of the mucous membrane, so that the mus- 
cularis mucosae formed the floor of the defect 
(Fig 2 and following). At several places the 
musculans mucosa: was found perforated Such 
a picture resembles that of acute ulcer — ulcera- 
tive gastntis (Fig 5) The mucous membrane 
surrounding these ulcers was heavily infiltrated 
with round cells and inflammatory exudate. 
Some of these ulcers, however, had a wall nch in 
connective tissue which spoke for chronicitv 
(Fig 6) 

Besides these ulcers, numerous hemorrhages 
into the subepitheal tissue or between mucosa 
and muscularis mucosa: were seen — hemorrhagic 
gastritis (Fig 2 and following) .At some places 
the hemorrhages w ere very extensive, and resem- 
bled the blood extravasations which are commonly 
found in acute infectious diseases (Figs 2 and 4) 
These hemorrhages also formed the base of many 
of the ulcers, and it is probable that they had 
been the origin of these ulcers (Fig 2 and fol- 
lowing) 

WTiile erosions, ulcers, and hemorrhages were 
confined to the pylonc region, } et the round cell 
infiltration was also found in the pro.xiraal parts of 
the resected stomach specimens, defimtely less, 
howe\ er, than in the distal part. It is unfortunate 
that nothing can be said as to how far the inflam- 
mation reached down below the pjlorus, since 
the duodenum had not been removed but had 
been left in place 


COXCLUSIOX 

The two specimens represented the resected 
antrum and a part of the fundus of the stomach in 
cases of inoperable duodenal ulcers They ex- 
hibited severe pictures of chrome follicular gas- 
tritis with numerous erosions, ulcers, and hemor- 
rhages The 3 last named were confined to the 
antrum European writers believe that the ulcers 
are the consequence of erosions and that the latter 
are due to the round ceU inx'asion However m 
these 2 cases, as described here, it must be 
assumed that most of the ulcers originated inde- 
pendently of the erosions and are due to hemor- 
rhages As a matter of fact, hemorrhages are un- 
common findings in the European chronic hx-per- 
trophic gastntis cases 

These findings, obtained from two consecutive 
resections for treatment of duodenal ulcers, urge 
further examination That erosive chrome gas- 
tritis is a frequent compamon of peptic ulcers 
treated in New York City has been shown by the 
thorough examinations of Aschner and Grossman 
The same report comes from Bloch in Chicago. 
Gastroscopic studies made in Philadelphia by 
Swalm, Jackson and Iilomson, revealed chronic 
gastritis xvith or without erosions in 9 of 10 chronic 
peptic ulcer cases. 

So it must be assumed that in some parts of this 
countrx', chronic erosive gastritis is more frequent 
than has been prexdously assumed. YTiich parts 
of the countrx' these are, or whether, since the 
absence of prohibition, gastntis in general has 
become more frequent, wall remain questions until 
further investigations give answers of great im- 
portance to both internist and surgeon. 
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ADVANCED EXTRA-UTERINE PREGNANCY 

M ALEXANDER NOVEY, M D., F A.C S., Baltimore, Man'land 


T he lodging and imbedding of a fertilized 
otTjm in any situation outside the lumen 
of the uterus is spoken of as extra- 
uterine pregnancy, ectopic pregnancy or 
eccyesis The development of this fecundated 
ovum so abnormally located may continue for a 
\ ariable period of time, depending upon its situa- 
tion and many other factors involving the re- 
action of the tissues of the host 

Space does not permit a detailed discussion of 
the interesting historj- of extra-uterine pregnancy, 
beginning with the first recorded case in the mid- 
dle of the nth centurj- by Albucasis, an Arabian 
phi'sician residing in Spain, and extending to the 
modern conception of its recognition and treat- 
ment The famous lithopedion of Sens reported 
in the early part of the i6th centuiy, Cornax’s 
case a little later, and the operation bi- Christo- 
pher Bain about the same time for a long retained 
fetus, all afford a charmmg picture of some of 
the earlier reported cases From this time on 
instances of the operative removal of a petrified 
fetus were sporadically reported, first b}- Prime- 
rose in 1594, and later followed by others E\n- 
dentb’ in all of these early cases pregnancy was 
well advanced, and probably all of the cases fell 
into the group of secondaiy abdominal preg- 
nancies 

Maunceau's descnption of a case of ruptured 
ectopic pregnancy in 1669 is delightful and well 
known Pierre Dionis in 171S contributed enor- 
mously to the known knowledge on this subject 
m his works The literature from this time on 
began to contain more and more on this interest- 
ing phenomenon, a \eiw- important treatise being 
wntten in 1837 by Dezeimens, revising the older 
classifications and carefully stud}nng the pathol- 
ogj' involved Many important con tnbu tors to 
the literature on this subject are of necessity 
omitted The very slow recognition of the im- 
portance of operative interference in extra-utenne 
pregnancy is in itself an interesting bit of the 
histoiy of medicine, extending even up to our 
own dai- and time 

Extra-uterine pregnancies may be divided into 
primary and secondary types They are called 
primaiy w hen de\ elopment of the fertilized o\Tim 
occurs at a point where it is first imbedded, and 
secondary when the de\ elopment occurs at a new 

From the Department of Obstetnes, Unitersitj of Maralaml 
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site because of rupture or of extrusion from the 
original location. If there is no treatment, one 
of several things may happen The oxnim may 
die and be resorbed, a tubal mole may be formed, 
a hematocele may develop or, if fetal develop- 
ment continues for a longer time, lithopedion 
formation, mummification, adipocere formation, 
skeletonization, or suppuration may occur. 

The following tables taken from Schumann's 
monograph on extra-uterine pregnancy gix e clearly 
the primarx' and secondaiy terminations of this 
condition: 

TUBAL PREGXAX'CY 
Primary terminations 

I. Early death of the oxiim with complete re- 
sorption and a restoration of the tube to its pre- 
pregnant condition 

2 Death of the embrj’o with the formation of 
a tubal mole. 

3 Tubal abortion 

4 Rupture of the pregnant tube, either into 
the peritoneal caxitx' or between the folds of the 
broad ligament. 

5. The growth and development of the embrx'o 
may proceed to term when either the fetus dies 
as a result of nutritional failure or is delivered 
by abdominal section. 

6 If the pregnancy be interstitial, the fetus 
may gradually be extruded into the uterine cav- 
itj-, the placenta remaining attached to the cor- 
nual wall, and the pregnancy may terminate by 
spontaneous vaginal deliveiy, as in normal intra- 
uterine gestation, the placenta being also spon- 
taneously expelled 

Secondary terminations 

Tubal rupture or abortion, but far more com- 
monly the former, maj- be succeeded by: 

1 Tubo-abdominal pregnancy, with the pla- 
centa remaining attached to the tube wall, either 
wholly or in part, and the fetus expelled through 
a rupture of the tube on its free surface, and King 
free in the abdominal caxdty, surrounded bx* the 
amniotic sac or in rare cases entirely devoid of 
cox'ering This txpe of termination is rare al- 
though a fairly large number of cases has been 
reported. 

2 Secondary- abdominal pregnancies. — that 
condition found when, following tubal rupture or 
abortion, more commonly the latter, the entire 
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T he lodging and imbedding of a fertilized 
o\'um in any' situation outside the lumen 
of the uterus is spoken of as extra- 
uterine pregnancy, ectopic pregnancy or 
eccyesis The development of this fecundated 
oiTim so abnormally located may continue for a 
vanable penod of time, depending upon its situa- 
tion and many other factors involving the re- 
action of the tissues of the host 
Space does not permit a detailed discussion of 
the interesting history of extra-uterine pregnancy, 
beginning i\ith the first recorded case in the mid- 
dle of the nth century by Albucasis, an Arabian 
phy sician residing in Spain, and extending to the 
modern conception of its recognition and treat- 
ment The famous lithopedion of Sens reported 
m the early part of the i6th century, Cornax’s 
case a little later, and the operation by Christo- 
pher Bain about the same time for a long retained 
fetus, all afford a charming picture of some of 
the earlier reported cases From this time on 
instances of the operative removal of a petrified 
fetus were sporadically reported, first by Prime- 
rose in 1594, and later followed by others Em- 
dently' in all of these early cases pregnancy was 
well adianced, and probably all of the cases fell 
into the group of secondary abdominal preg- 
nancies 

Maunceau’s description of a case of ruptured 
ectopic pregnancy in 1669 is dehghtful and well 
known Pierre Dioms in 1718 contnbuted enor- 
mously to the known knowdedge on this subject 
in his works The literature from this time on 
began to contain more and more on this interest- 
ing phenomenon, a very' important treatise being 
wntten m 1S37 l^y Dezeimens, re\nsing the older 
classifications and carefully studying the pathol- 
ogy involved Many important contributors to 
the literature on this subject are of necessity 
omitted The very' slow recognition of the im- 
portance of operative interference in extra-uterine 
pregnancy is m itself an interesting bit of the 
history' of medicine, extending even up to our 
ow'n day' and time 

Extra-uterine pregnancies may be divided into 
primary and secondary types They' are called 
primary' when development of the fertilized ox'um 
occurs at a point where it is first imbedded, and 
secondary when the development occurs at a new 
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site because of rupture or of extrusion from the 
original location If there is no treatment, one 
of several things may happen The ox'um may 
die and be resorbed, a tubal mole may be formed, 
a hematocele may develop or, if fetal develop- 
ment conUnues for a longer time, lithopedion 
formation, mummification, adipocere formation, 
skeletonization, or suppuration may occur. 

The following tables taken from Schumann’s 
monograph on extra-uterine pregnancy give clearly 
the primary and secondary terminations of this 
condition: 

TUEA.I. PREGXXXCY 

Primary tenninalioiis 

1 Early death of the o\-um with complete re- 
sorption and a restoration of the tube to its pre- 
pregnant condition 

2 Death of the embryo with the formation of 
a tubal mole 

3 Tubal abortion. 

4. Rupture of the pregnant tube, either into 
the peritoneal camty or between the folds of the 
broad ligament. 

3 The grovrth and development of the embry-o 
may proceed to term when either the fetus dies 
as a result of nutritional failure or is delivered 
by abdominal section. 

6 If the pregnancy be interstitial, the fetus 
may gradually' be extruded into the uterine cav- 
ity, the placenta remaining attached to the cor- 
nual wall, and the pregnancy' may terminate by' 
spontaneous vaginal delivery, as in normal intra- 
utenne gestation, the placenta being also spon- 
taneously expelled. 

Secondary terminations 

Tubal rupture or abortion, but far more com- 
monly the former, may be succeeded by: 

1 Tubo-abdominal pregnancy, with the pla- 
centa remaining attached to the tube wall, either 
wholly or in part, and the fetus e.xpeUed through 
a rupture of the tube on its free surface, and lying 
free in the abdominal cavity, surrounded by the 
amniotic sac or in rare cases entirely devoid of 
covering. This type of termination is rare al- 
though a fairly large number of cases has been 
reported. 

2 Secondary abdominal pregnancies, — that 
condition found when, following tubal rupture or 
abortion, more commonly' the latter, the entire 
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ovum IS eTpelled into the general pentoneal 
caittj and the embrjo continuing to h\e, the 
placenta attaches itself to whatever tissue it maj 
and rc imbedding takes place in an entirdv new 
location 

3 Tubo-o\anan pregnancj, occurring when 
the fetal sac is composed partly of tubal and 
partij of ovarian tissues Ifere the pregnanc} 
mav ongmafe m a tubo-ovarian cjsl or more 
commonh in a tube the fimbriated eTtremilj 
of which was previouslj adherent to theovarv 

4 Intraligamentous pregnancy resulting when 
the tube ruptures between the folds of the broad 
ligament and the placenta remaining attached 
to Its tube the fetus develops within the broad 
ligament the entire gestation remaining extra 
peritoneal 

7'rr»iiHtf/ioH of ovarian pregnancx 

1 Rupture into the pentoneal cavitv with 
hemorrhage and death of the fetus 

2 Rupture of the sac with secondary ovano- 
abdommal pregnant) , the placenta remaining at 
tached to the ovarian parenchvma and to con 
tiguous structures 

3 Rupture vvnth secondar) attachment of the 
ovum or secondar) abdominal pregnanev 

A brief rtsumt of several cases which have come 
to our attention mav serve to bring out some of 
the points of importance in the diagnosis and 
treatment of well advanced extra utenne preg 
nanc) The errors committed in some of the cases 
cited should be of value m ^ studv of this condi 
tion 


Ca'i « H t cijloc<*cI 3(5* 24 years numrd muldp 
ari This patient Has admitted to (he Lnivrisily bos 
pita! October so igjo Her previous prej^ancy oc 
curced 6 years ago and presented no abnormabtirs 
November 2j igtq she menstruated nonnali/ Her pre 
vious menstrual penod was normal Bn,)nmni. with 
Oecember amenorrhea had persisted Itecember i-. the 
patient had an acute pain over the left lubo oranan leition 
which lasted for several days and ftradually sub tiled Her 
pain entirely disappeared after about j or j weeks fetal 
movements were first noticed in Vpnl of tbe (oIIohiiir 
year On \utru«t lo (he Mtient had »hal appeared lobe 
labor pirns (or » days, which gradually subsided and tbe 
('■tal movements which heretofore had been ijuUe pro 
nounced became vaimcand indefinite There wasa marked 
decrease in the size of the abdomen and rrlrosrre»si\e 
changes were noliceii in tbe breasts I!e>,innmKoiitictober 
t the patient had sIirHI vaginil blecdinj, uhicb la led lor 
5 davs (>a October 17 Ike bleedifis rmirred and eon 
tinued until ihedateofadmi i<in to the hospiul ThrouRb 
out all this time the bleeding was only slight in amomt 
except (or owe occasion when the patient passed what 
appeared to be a raiher Urge clot There bad been l»o 
abtlominal pains since Xugust On admission the pal^t 
complained of a slight frontal headache and occasional 


Abdominal palpation showed an ovoid mas about 
m sue o! a thinj- 1« o « eeks pregnancy the con latency 
01 tbe tumor being somewhat more resistant and less 
elastic than normal No fetal outlines were palpated The 
mass was not fired and was freely movable from side to 
side There was a second mass about the size of a grape 
frtit m the right lower quadrant which was somewhat 
Hattened anteriorly and contracted and relared upon 
palpation There Vvas marled tendeme s over the entire 
abdomen particularly in the low er left quadrant No fetal 
heart coufd be beard On vaginal examination the fetal 
head could be easily felt hi„h m the pclvi> pu King down 
into tbe cul de sac Interiorly a soft patulous partially 
dilated cervix could be made out very high m the va ina 
which seemed to be continuous with the smaller contract 
•ng tumor occupying the right low er quadrant The patient 
bled moderately but continuou !y from the cervix 

X diagno IS of secondary abdominal pregnancy was 
made and the pentoneal cavity was opened \ dark 
grayi h dull sac was exposed which was adherent lo the 
abdominal peritoneum Many adhesions to the large and 
small intestine were encountered some of which required 
(■''atioa The tumor extended deep into the pouch of 
Douglas and at ity lowest point could not he entirely 
separated The tube and ovary on the right side were 
inuet aitbough they were adherent to tbe uc wall Wi 
tbr left side the tube wa» evident at the uierine ui-^rtion 
ortty hr about s centimeters and from fiat pomi was lost 
■n the sac wall The left ovary was not seen probable 
being concealed by adhesions Incision into the sac wall 
immediately exposed placental tissue X eonsiderablv 
quamnyr <4 meconium stained amniotie fluid evceped The 
child was lym; m the left occiput anterior position with 
ihehexdbelow Ihepclvicbnm Tbesacwallwascovered 
with penioneum throughout V full lerm weUdevehped 
dead fcmile child much macerated was delivered Mler 
many more adhesions were separated and iiid olT and the 
left bmad ligament was tied off the entire sac wall con 
ivtiflg of amnion chorion placenta and adhe ions was 
removed— a proerdure which resulltd in tonsiJerabU 
hemorrhage that was finally controlled Three ciCTrrtle 
drains were inserted back of the uterus and ihe abdomen 
wav closed with silkworm gut sutures The uterus it«cll 
corresponded to tbe size of about a ib weeks pregnancy 
Tbe patient wxs considerably shocked by the operation 
and remained so for about a hours She soon rallied and 
from (hi> time on made a totally uneventful recovery— Hr 
temperature never going above loo degrees On November 
H he was dijchargrt from Ihe ho pilat her incision having 
healed per /rinram On vaginal examination iVeulerv 
was found in normal position freely movable and not 
sensitive fler general condition on discharge was excel ent 
Case if) colortxl age 35 years marred maltip 
ara Miout tgio this patient had a 7 months preiia 
ture lalior cau e unknown On hebiuary 14 tO’/ 

IS admitted to the linivcr iiy hosp lal with a diienosis 

• - aluniy 

irg the jnem 

ui«iivs sill los iwj.u-ii.s w-j - membranes 

could be felt It was thought that they had ruptured ^n 
taoeousiy Lastor oil and quinine were gisen wiinoui 
effect On February ib a \ovrhees bag was 
and after about i hours came away The paiient did no 
gointoUbnr On Jelruary ai ^ fv. 

aneslbetued TTe cervix was ddr led manua ly 
lime It was found that the uterus was small 
tbe size of an orange and trrp'y I'lai^^i n 
made ol » secondary abdominal pre^ao^ fnm ihe 
were made for laivarolomv upon her recovery In m me 
ptevioas tnanipulation* 
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On rebruar^- 22 K-ny examination had re\ealed the 
presence of a pregnancj', near term, occiput presenting, the 
position of the fetus unusual with the occiput on a plane 
about 2 inches beloic the umbilicus The extremities 
extended further laterally than is usually seen All of 
these conditions would fit in with an abdominal preg- 
nancy, although from the x-ray examination, it w as impos- 
sible to tell whether or not the fetus was in the uterus 
Before the laparotomy was performed, howexer, the 
patient de\ eloped a lobar pneumoma, at the height of 
wluch she suffered an acute shock earl3' on the mommg of 
Tebruarj- 26 This was accompanied by xerj' marked 
abdominal distention which did not improxe under treat- 
ment After medical consultation, it was thought best to 
open the abdomen wath a xerj- small button-hole incision 
This w as done late that night There escaped considerable 
gas under pressure, and sexeral quarts of bloody flmd 
The patient died before morning 

Autopsy rexealed a secondary abdominal pregnancy 
with sac loose in the abdominal cax-ity There was an 
openmg in the lower left comer of the sac, and it was 
through this that the fluid had escaped into the abdominal 
caxatx’ 

CxSE 3 H T , colored, age 25 >ears, married, multip- 
ara This patient was admitted May 18 1930 at 7 00 
p m According to her menstrual history, she w as about 
40 to 42 w eeks’ pregnant She had labor pains from April 
iQ to April 24, which graduallj ceased They did not 
begin again until Max 13, at which time she xomited some 
blood These pains lasted for 2 daj'S ceased, and began 
again on the afternoon of May 17 No fetal mox’ements had 
been fell since Maj- 13 During the w eek pnor to admission 
she had been seen by tw o colored doctors and one midw ife, 
and at least four xagmal examinations had been made 
under non-stenie technique 

On admission, her temperature was roi 2 degrees pulse 
140, blood pressure 110/60 The abdomen was markedlj' 
distended, rather firm, and somewhat tender on palpation 
Laparotomj was done the following day and an extra- 
uterme pregnancj found The placenta was attached to 
the peritoneal surface of the fundus of the uterus and the 
membranes formed a large sac adherent to the intestines 
and abdominal wall A large macerated child weighing 
8 pounds, 6 ounces, was contained in the sac, which was 
extensixelx’ infected xxith colon bacilli 

The patient died on the operating table from shock, 
infection, and hemorrhage 

CxSE 4 A B , colored age 31 jears, mamed, pnraip- 
ara This patient was admitted at 7 00 p m on Julj 5 
for prolonged labor, her pains haxnng started at i 00 a m 
of the same day Examination under anesthetic rexealed 
the head low in pelxas coxered with a thick portion of 
lower uterine segment The cemcal canal was displaced 
upward and to the left, and the external os would not 
admit the tip of the finger The head, which could not be 
palpated through the cemx, xxas pushed up and out of the 
pelxas and the cerxT-x w as drawn down into position w ith 
the aid of xmlsellum forceps 

On Julx 8 the patient had not delixered, although the 
uterus continued to undergo regular contractions The 
possibility of abdommal pregnancj was considered and 
exploratorj' laparotomj' was decided upon The abdomen 
xxas opened, and a mass containing the babj* presented 
directlj under the incision The mass was xcrv thick 
walled, x-ascular, and coxered xxath numerous adhesions 
It xxas opened and a Imng female child weighing s pound= 
8 ounces XX as extracted 

The cj St xxas found to be composed of the right broad 
ligament and xxithin it xxere the placenta and the fetal 
membranes It was adherent to the right tube and affixed 


to numerous coils of the small intestines The uterus was 
slightlj' enlarged and adherent to the left portion of the 

CJ'St 

An attempt xxas made to free the adhesions and delixer 
the cj'st, but this xx'as found to be impossible The bleeding 
xessels were hgated and the eax-itj- of the cj'St was packed 
with gauze. The umbiheal cord was ligated and cut just 
long enough to reach out ox er the abdomen 

The patient s condition at this time xx as extremelj' poor. 
The abdomen xxas closed in the usual manner, but before 
the skin closure could be completed, the patient ceased to 
breathe 

The child, which had a marked congenital deformitj- of 
both feet, contracted impetigo dunng its staj' in the hospi- 
tal, but when this had cleared up it was transferred to the 
Keman Hospital for Crippled Children for treatment of 
the deformitj' Its course from this time on was unex entful 
Cases EJ. colored age 25 j-ears, married, multipara 
This patient had delix-ered normallj' of a full term, 
lixmg child 6 j'ears prex'iouslj' Her familj historj', past 
history, and menstrual history were essentiallj' normal 
throughout She xx as adimtted to the Cniversitj' hospital 
.August 2t, IP32, hax-ing been sent in bj- her familj' phj- 
sician xxath a historj' of haxang been in labor for 36 hours 
Upon careful questiomng, she gax e a histoiy of sharp pain 
in the lower part of her abdomen followed by an illness 
lasting sexeral dajs m the earlj- part of her pregnancj. 
Following this she was up and about and her pregnancj 
followed an essentiallj normal course until about 2 xxeeks 
before admission Beginning wath this time she had a 
considerable amount of abdominal discomfort and fetal 
moxements were qmte painful. 

Examination upon admission to the hospital rexealed 
that the patient bad a normal temperature pulse, and 
respiration, and a blood pressure of 130/60 Upon ab- 
dormnal exammation, the fetus was found to be extremelj 
palpable and there was some tenderness of the abdomen. 
The fetal heart was heard beating at a normal rate Rectal 
examination rex'ealed the head to be low down in the pelx is 
but It xxas impossible to feel the cerx-nx On x-aginal e.xami- 
nation it xxas found that the head xx as pushing doxx-n into the 
pelxas through the posterior cul-de-sac, and that the cerx-tx 
xxas draxx-n high up behind the sj-mphj'sis, the ceiwical 
canal bemg onlx' large enough to admit a thin applicator 
The abdominal exammation. combined with the pelx re 
exammation and the historj , serx-ed to make a diagnosis of 
secondarj abdominal pregnancy the most likelj proba- 
bilitx' and the abdominal operation xxas decided upon. The 
abdomen was opened the same afternoon under ether 
anesthesia and the first thmg seen xxas the babj’s hand 
XX hich protruded through the peritoneal incision The child 
xxas Ijmg loose in the abdominal caxatj', and was remoxed 
xxathout difficultj' It was noxx possible to see the sac in 
whicdi the child had been Ij'mg, it was apparentlj made up 
of broad ligament and xxas extremelj' xascular being in 
effect a large xancocele sac the walls of which v ere thin 
and friable There had occurred at some time prexnous a 
rupture in the nght lower border, and through this rupture 
the child had escaped into the abdominal caxatj 

The placenta, which was apparentlj- attached to the 
left side of the sac and probablj cox'ered a rather large area, 
xxas at this time seen to be partiallj- protruchng through the 
rupture the fetal surface being seen The cord could be 
traced down to its placental attachment 

In the manipulation of the sac it began to bleed at what 
would be the fundus of the uterus, had it been a uterus 
near the left side This bleeding began v ithout anj' instru- 
mentation whatexer, and xxas rather profuse A damp 
xxas placed on the bleeding area and hemorrhage was con- 
trolled m this waj but after two attempts to'whip oxer 
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the bleeilijig point «ilh a needle and after an attempt 
was made to tie it off with a free hand tie it was ro nV hi d wt 
that the tissues were too friable for •ucressfut stitanna 
Each suture caused a little more bleeding than the last, 
and /mafjy it was decided to allow the clamp to remain m 
position 

The sac at this time was about the sire of & recratl> 
delivered uterus There was no hemorrhage where it had 
ruptured and there was no Wood lo the abdominal canty 
The patients condition was ertrejnely good and it was 
feared that if any attempt was made to remove the sac 
profuse and possibly uncontrollable hemorrhage would be 
encountered Therefore the cord was tied cW to its 
placental in ertion and severed allowing the ligature to 
remain outside of the abdomen Two cigarette drains were 
introduced near the site of the ruptor* aud the ahdon^a 
was closed 

The paiitnt left tit Uhie tery little sioched and wa> 
returned to her bed in good condition 

Following operation the patient ran a sutpnsmgly 
smooth course For the first to days there was a slightly 
septic type of temperature never going above toodegrees 
and for the nertweekor so the temperature was esseniially 
normal Following this it again began lo assume a some 
what septic type never completely returning to oomu) 
On October r6 lojr she was discharged in apparently 
good condiCion after having remained in the hospital for 
about 3 weeks 

It IS interesting to note that the sac containing the 
pUcenta whchwasnot removed at (he tune of operation 
gradually deereased >a sue so that at the time of discharge 
one was stilt able to palpate through the abdonunal wall a 
mass about the sue of a small grapefruit wbKb was not 
tendir and easily movable The patient was instrutted to 
return to the dime for postpartum follow up 


iid very nicely and upon discharge weighed 7 pounds 
9'i ounces 

The patient was examined at periodic intervals after her 
discharge from the hospital and after abmit 18 months 
peUnc eTaminaiion was negative except for a very small 
firm mass in the broad ligament w bich was freely movable 
not tender, and about the sue of a walnut kecentty 
about 5 years after operation (he itattent deliver^ 
s^ntaneously if a normal full term cnild aflcr a veiy 

Casi. 6 CC colored age 31 years married mullip 
ara This patient was admitted to the 1 rovident bos 
piial Octolir ay complaining ol abUomina) p»n since 
O-lobcr 17 Her first pregnancy was normal the child is 
living and well at present The last menstrua) penod was 
June 15 On July ay she fainted twice but had never 
remained m bed 

On etaminadon a mass was found occuprnrg the left 
portion of the abdomen TTie tumor seemed to be dmded 

into two parts and over the upper portion tbefetat heart 
could be heard Pelvic examination was exirrmriy painful 
and quite unsatisfactory Upon tbc basis d a po sible 
diagnosis of abdominal pregnancy a laparotomy was dore 
on 'Sovember ai Among other factors the aneoiia and 
general y poor eor'dUion a( the patient coupled with the 
great amount of abdominal pain played a great part in the 

decision tooperatewnhoui delay 

When the abdomen wav opened there was foaiM a s« 
occv/pying the left upper abdominal region which coouioed 
a fttui A Uving child weighing y pounds 4 ounces *»s 
removed but the icifaut died of prematurity a few hours 
later The sac was closed and the abdominal watt was 
repaired without the use of drainage The placeoU was 
kit IK Ilia 


„ ^ sfor™)' convalevceme but 

fin^y left the hospital on April 15 a small drammg sii 
still present in the abdominal wound There was a defir 


, - - — .-v.v a definite 

In the Jelt lower abdominal Quadrant Tie general 
condition of the patient was only fair on discharge 
Follow up examiDation of the patient j months later 
rcvnled a gam in weight of about 40 pounds associated 
with complete healing of thcmcijion and a state of comfort 
and weff oeiog 


In lummarv , there are reported 6 cases of extra 
uterine pregnincy with a maternal mortalitv of 
3 and an infant mortabty of 4 In addition to 
these cases, there have occurred several others 
4// of which seemed to demonstrate the serious 
oess of advanced extra uterine pregnancy, and 
the ease with which errors in recognition and 
treatment may be made 


The diagnosis of abdominal pregnanc) m the 
later months whether primary or secondary , is 
u>ually a question of determining if the fetus is 
really extra uterine Aj 3 rule there is little ne 
cessiu fur the confirmation of the existence of a 
pregnancy, and the confusing differentia] diag 
nosis and sympiomaiojogy 0/ the earJv ectcpic 
gcsution does not confront the attendant 
If the pregnancy is well advanced there are 
certain points of aid in diagnosing an abdominal 
gestation The history of an acute attack of ill 
ness at a time corresponding to the third or fourth 
month of pregnancy is of great value This cor 
resjvonds to the rupture of an ccioptc ptegciincj, 
and (he patient states that at this limt she saf 
fered an auule sharp pain in one or the other 
lower abdomtnai quadrants following which she 
was quite famt and ill for a week or more There 
mav or may not have been a slight amount of 
bloody vaginal discharge at this time The ab- 
dominal discomfort and general malaise mav wear 
off vn due tune and the patient feel well again, 
often with little or no medical attention fre 
quently however there is a continued semi 
invalidism and s> mptoms of pentoneal irritation, 
svH-h as abdottuoal pain nausea and vomiimg 
alternating consUpiiion and diarrhea, and pam 
ful urination Painful, vigorous and casilv de 
itww'fraWe feta? movements are freQuentlj en 
countered On palpation of the abdomen one « 
impre^cd by the unusual palpability of the fetus, 
It being possible at times almost to pick up the 
small parts through the abdominal nah If iff 
child vs alive the fetal heart tones mi) be hearti 


very louuiy xiic - 

asymmclncal and the position of the fetus of 
oblique as regards the midplane of the 
In some instances the enlarged empty uterus 
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which is drawn up out of the pehds, by the grow- 
ing fetal mass, may be felt just above the symphy- 
sis to the right or left or in the midline. The sac 
contaming the fetus does not contract, and often 
in a case of suspected abdominal pregnancy, a 
firm, strong contraction of the abdominal mass 
makes a positive diagnosis of an intra-uterine 
gestation. In general, the abdominal e.vamina- 
tion is painful and unsatisfactorj' 

If the fetus has gone to term, there usually 
occurs what is known as false labor, often asso- 
ciated with some vagjnal bleeding. This con- 
tinues for a short time, when fetal death occurs, 
and movements and utenne contractions cease. 

On rectal e.samination, one may be misled by 
the degree to which the head of the fetus has de- 
scended into the birth canal, at times even to the 
level of the ischial spines On careful palpation 
one is, hovever, unable to make out the cends:, 
the low level of the head occurring as the pre- 
senting part descends covered b}' one of the cul- 
de-sacs The writer knows of several attempts 
to rupture the membranes in such cases because 
a diagnosis of abdominal pregnancy had not been 
made 

Vaginal examination reveals the soft cervix of 
pregnancy but in our e.xpenence in almost ever}' 
instance the cervix is so pulled upward by the 
displaced uterus that it is found with great dif- 
ficulty, and then only as a tiny opening well up 
under the sj'mphysis, the lips of the cervnx often 
not being palpable at all There is present no 
ev'idence of Hegar’s sign. The body of the uterus 
is often palpable, var}ing in size from a com- 
paratively small organ to that of a 20 w'eeks’ 
pregnancy Its consistency varies but as a rule 
It is much less firm than the uterus in the non- 
pregnant condition It is most often displaced 
by, and usually can be outlined as, a separate 
and distinct structure from the sac containing 
the fetus 

The x-ray as an aid in the diagnosis may be of 
value, in determining the oblique and atypical 
position of the fetus as regards the midplane of 
the pelvis The use of the utenne sound or skiag- 
raphy may be of value in establishing a diagnosis 
if properly employed 

TRE-VTilENT 

In any consideration of the treatment of ad- 
vanced extra-uterine pregnancy, it is essential to 
consider not only the life of the mother but also 
the possible infant life, if the fetus is still alive. 
Here, as in many other situations throughout 
the practice of medicine, no set rule can be estab- 
lished for treatment, but each case must be in- 


dividualized and treated as that particular case 
demands 

Immediate operation as contrasted to waiting 
until the fetus reaches the period of viability is 
recommended by some very good authorities. On 
the other hand, there are many who favor close 
observ'ation of the patient to be followed by 
laparotomy at a time when the c h i l d is thought 
to be v'iable. It is true that in a certain number 
of instances malformations of the fetus are en- 
countered, but the presence of normal, healthy 
children is sufficiency frequent to discount this 
point as a reason for immediate interference If 
the patient is at term, some recommend waiting 
for false labor to occur and the subsequent death 
of the fetus, and then about one to three weeks 
later to operate, hoping that the decrease in blood 
supply at this time will render the operation 
more safe. This has not been found advdsable 
by many, and, in the writer’s opinion, far better 
results can be obtained by operating i or 2 weeks 
before term, a procedure, in the hands of many, 
fairly frequently resulting in a living mother and 
bab}' In the event that the fetus is known to be 
dead, the delay of several weeks may be advisable 
until thrombosis of the placental vessels has 
occurred, rendering operation less formidable. 

If possible, the sac should be incised extra- 
peritoneally, but this is not always feasible The 
fetus should be removed and the placenta should 
be treated in diflierent manner, depending on its 
site of attachment VTiere the placenta is at- 
tached to the omentum, intestines, peritoneal 
wall, and the surface of the uterus, an}' attempt 
to separate it is extremely dangerous. It should 
be left alone, drains should be inserted, and the 
placenta should be allowed to slough out. If, on 
the other hand, the placenta lies between the 
folds of the broad ligament and there is no infec- 
tion present, the placenta should be left in situ, 
the sac tightly closed, and the abdominal cav'ity 
closed without drainage. Attempts at removal 
of the placenta in most instances is attended by 
uncontrollable hemorrhage In rare instances, the 
entire blood supply of the sac can be ligated, and 
the sac and placenta within removed; but unless 
this is e.xtremely easy to do it is best not to at- 
tempt it. In a definitely infected case, marsu- 
pialization, stitching the edge of the sac to the 
abdominal wound, and packing the sac with 
gauze, often gives the best results Each case, 
ffierefore, must be handled as it demands and 
it is highly important to decide the procedure to 
be followed as early as possible and to avoid un- 
necessaiy manipulation with e.xposure of the pa- 
tient to serious hemorrhage and infection. 
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the blewling point «ith a needle and after ao aKetapt 
was made to tie U off with a free hand tie it vascooclndcd 
that the tissues were loo [etsble (or soccessfuf sutortne 
Lach suture caused a little mote bleeding than the l»st 
and finally it was decided to allow the tlamp lt> Ttmatik tn 
position 

The sac at this lime was about the size ol a recently 
deluered uterus There was no hemorrhage where it had 
ruptured and there was no blood in the aMommal cast ty 
The patients condition was ettrttnefy good and rt mas 
feared that if any attempt was made to remove the sac 
profuse and possibly unconlrolliWe hemonhage would be 
encountered Therefore the co^ was tied close to its 
placental insertion and severed allowing the hgature to 
remaiQ outside of the abdomen Two cigarette drams vvere 
tntroduced near the site of the rupture and the abdotneo 
■was closed 

The patient left the table very little shocked and ^as 
returned to her bed m good condiPon 

Following operation the patirnt ran a aiupriain^ly 
smooth course For the first lO days there was a slightl} 
septic type of temperature nev er going abov e too degrees 
and for the next week or so tht temperature wasessentt^lly 
normal following this it again began to assume a some 
what septic type never completely reluming to nonriid 
On October 16 igji she was discharged in appsreatiy 
good condition after having remained in the h<^>ta) hr 
about 8 weeks 

U vs interesting t« note that the sac containing (be 
placenta which was not removed at the time of operation 
gradually decreased ui sue so that at the time of dischaege 
one was sliU able to palpate through the abdonnnxlwalla 
mass about the sue of a small grapefruit whKb was not 
(coder and eaiily mo^abk The patient h at instrveie^ to 
return to the clinic for postpartum follow up 

The baby which weighed s pounds tg ounces at birth 
did very nicely and upon dMharge weighed 7 pounds 
Q'i ounces 

The patient was examined at periodic intervals after her 
dischat^ from the hospital aad after about 18 months 
petite ecaminaimn was aegaliw except hr a tery saiaff 
brm mass in the broad littament which w as freely movable 
not tender and about the site of a walnut Recently 
about 5 years after operation the patient delivet^ 
spontaneously of a normal full term emW after a very 
short labor 

Cwst 6 CC colored age ji years marnca nulttp 
am This patient was adiiucted to the Vrovident bos 
pital October 15 complaining 0/ abdominal pom since 
October 17 Her first pregnancy was normal the cbJd u 
living and well at piescnt The last menstcual penod was 
June 15 On July rj she faimed twice but bad never 
remained in bed 

On examination a mass was found occuj^ing the Itit 
portion of the abifotnen The tumor seemed to hr drraded 
into t'wo parts and over the upper portion the fetal heart 
could be Wrd Tclvic examination was extremely painfnJ 
and guite unsatufacloiy Upon the basis of a possiMe 
diagnosis of abdominal pregnancy a lapawtomy was done 
on ^ovembe^ zt Among other factors the anenua and 
generally poor condition of the paueni couplevi wvth the 
great amount of abdominaf pam played a great pari in ^ 
decision to operate without delay 

^\hen the abdomen was opened there was found * sac 
offupyifl^ theleft uwer abdominal region which conUined 
a fetus A living child weighing 3 pounds 4 ounces was 
remov ed but the infant died of prematuniy a few bourn 
later The sac was closed and the abdominal wail was 
repaired wnfhout the use ol dminage Tht pJacenia was 
left »" sit« 


j: ^5* stormy convalescence but 

luttfly left the bo pitnl on 4pril tj a small draining sinu 
stiu present m the abdommai wound There was a, definite 
tnas4 w tbe left lower abdomiaat quadrant The general 
condition of tht patient was only fair on discharge 

FoBow up etaiamaliOD of (be patient 3 months later 
revealed a gam m weight ol about 40 pounds associated 
with complete healing of the incision and a state of comfort 
and weft being 


In summar), there ate reported 6 cases of extra 
iilennc pregnancj with a maternal mortality of 
3 and an infant mortality of 4 In addition to 
these cases there have occurred several others 
all of which seemed to demonstrate the semus 
ness of advanced extra uterine pregnancj, and 
the ease with which errors m recognition and 
ireatruml may be made 


DIVCNOVIS 

The diagnosis of abdominal pregnancj in the 
later months whether pnmarj or sccondarj is 
usuallv a question of determining if the fetus is 
ready extra ulenne As a rule there is little ne 
cessil) for the confimation of the existence of a 
pregnancy and the confusing diSerential diag 
nosis and sjmptomatologj of the earlj ectopic 
gestation does not confront the attendant 

If the pregnancj is well advanced there are 
certain points of aid in diagnosing an abdominal 
gestation The historj of an acute attach of 1I) 
nessal a time corresponding to the third w/ourfh 
month of pregnancy is of great value This cor 
responds to the rupture of an ectopic pregnanev 
and (he patient states tliat at this time she suf 
feted an acute sharp pam in one or the other 
lower abdominal quadrants, following which she 
was quite faint and ill for a w eck or moie There 
mav 01 maj not have been a slight amount of 
bloodv vaginal discharge ai this time The ab- 
dommal discomfort and general malaise maj wear 
oH in due lime and the patient feel well again, 
often with little or no medical attention fre 
quenlly however there is a continued scmi 
invalidism and sjmptoms of peritoneal irritation 
such as abdominal pam, nausea and vomiting 
alternating constipation and diarrhea and p;un 
ful unoation Painful vigorous and easily dc 
monstralAe fetal movements are frequently en 
countered On palpation of the abdomen one is 
impressed b> the unusual palpabilitv of iheletus 
It being possible at times almost to pick up 
small parts through the abdominal wall If the 
diild IS ahve the fetal heart tones maj « Ji«rQ 
very loudly TTie abdominal tumor is itseJf o/ eu 
asynunctneat and the position of the fetus ol en 
obbque as regards the midplane of the pcJvi 
In some instances the enlarged emptj uttnti 



ANAEROBIC INFECTIONS FOLLOWING OPERATIONS 
ON THE URINARY TRACT 

W. H. MENCHER, M D., and H. E. LEITER, M D., New York, New York 


T he occurrence of an anaerobic infection 
complicating surgical procedures on the 
urinar}’ tract seems to be infrequent, as 
eiidenced by the paucity of case reports. 
Yet, the development of this tjqie of infection is 
of such serious moment as to warrant calling 
attention to the importance of early recognition 
and treatment. The reader is referred to an 
article by Goldstein and Abeshouse in which the 
hterature on Bacillus welchii infections is re- 
viewed in extenso. Since then, Turner added 2 
other cases of Bacillus welchii infection: one fol- 
lowed a nephrotomy for stone and ended fatalfy, 
while the second followed a nephrectomy for renal 
calculus with cortical abscesses, and ended with 
recovery. In addition to these, we have been able 
to find references to 3 cases of tetanus. Two of 
these cases were reported by Wainwright and 
followed prostatectomy, the third, reported by 
Miller and Rogers, occurred after a nephrectomy. 

Of the 27 cases of gas bacillus infection after 
operations on the urinary tract which were found 
in the literature, the outcome was mentioned in 
22 The calculated mortality for this series is 
45 per cent. All 3 instances of tetanus ended 
fatally. 

Following are the abstracts of 14 cases of post- 
operative anaerobic infection of the urinar}' tract 
that were encountered at Mount Sinai Hospital 
during the past 11 years Eleven were due to 
Bacillus welchii, and 3 showed the tj^iical sjunp- 
toms of tetanus 

rNTECnON DUE TO G.VS BACILLUS 

CvSE I .A R , aged 61 yean, had had three series of 
v-ray treatments for an enlarged prostate May 2t, t93i, a 
suprapubic cystostomy and hthotomy were done One 
aeek later, two large, adherent prostatic adenomas were 
enucleated and the prostatic bed was packed with throm- 
bopl^tm soaked gauze The same afternoon, the patient 
bled from the prostatic bed and had to be repacked. This 
followed by the administration of a transfusion of 500 
cubic centimeters of blood .At midmght of the same day, 
another^hemorrhage necessitated a second repacking and 
Uansfusion Thirty'-sia hours following this, the patient's 
high temperature forced the removal of one packing. Sev- 
eral hours later, a serous and urinous discharge containing 
^is bubbles was noted alongside the remauung packing 
omears from this fluid showed the presence of gram 

From the Surgical Service of Dr Edwm Beer, Mt. Sinai Hos- 


positive thick rods and on culture the o^nlsm was found 
to be Bacillus welchii. In view of this finding and the 
temperature of 104 degrees, the remaining packing was re- 
moved; the wound was opened widely; polj-valent anaer- 
obic serum was administered intramuscularly and con- 
tinuous irrigation with hydrogen peroiide was instituted. 
The patient’s condition improved and i week later the 
suprapubic tube was removed. This was followed by a 
third hemorrhage, which was controlled by packing the 
prostatic bed. .A week later the packing was removed, and 
a fourth, and fatal hemorrhage followed. 

In this case the anaerobic infection was con- 
trolled, as evidenced by the subsequent negative 
cultures and smears. Death occurred 2 weeks 
after the infection was first noted, and was due 
to hemorrhage. Possibly the frequent packing 
of the prostatic bed may have been accompanied 
by contamination with BadUus welchii. 

CvsE 2. L. B , aged 60 years, male, had a nephrectomy 
for left renal carcinoma September i, 1931. The following 
day, crepitation was noted about the wound. The latter 
was opened widely after smears suggested the presence of 
a gas bacillus infection Culture subsequently v enfied the 
presence of this organism. The patient was given pol}- 
valent serum and the wound was irrigated through cathe- 
ters in the depths with hydrogen peroiide. Recovery was 
uneventful, though the wound healed slowly, and he was 
discharged October 25, 1931. 

This is the only case of anaerobic infection fol- 
lowing nephrectomy in over 150 casfes of renal neo- 
plasm. As far as we know, the operative tech- 
nique was identical in aU these cases. The tumor 
was infected and broken down. WTiether the 
organism was already present in the tumor 
(which ruptured during dehvery), or was intro- 
duced in other wav’s, cannot be stated. 

Case 3. A. E. R , aged 60 years male, was operated 
upon Februarv- 25, 1932; a right pyelotomy and nephrot- 
omy were done under x-ray control for renal calculi, as 
described by Beer and Benjamin. Three days after 
operation his temperature was ro2 degrees, but he showed 
no signs of toiiaty When the wound was dressed the 
surrounding area was found to have a purplish discolora- 
tion with distinct crepitation. The superficial and deep 
sutures were then removed, reveahng the presence of 
necrotic tissues, pus, and air bubbles. Smears and cultures 
were positive for BaciUus welchii Serum was administered 
and rnigaUons of the wound with hydrogen peroiide w ere 
instituted. His temperature suosided and the wound grad- 
ually cleared and granulated. He was discharged 6 weeks 
after operation. 

In addition to all the factors which may have 
been responsible in the previous case, there were 
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SCiaiASY ANT> CONCLUSlOl S 

From tie preceding discussion, it can be seen 
that ne are dialing here with a formidable con 
dition, which necessitates a great amount of diag 
nostic skill, seasoned judgment, and proper ban 
dling if one is toas oid a tremendous mort^ityrate 
In general, U u safe to say that indecision and 
faulty treatment of the placenta a^ fetal sac 
will add more than anything else to a tragic 
result In spite of the fact that each case must 
be hiadled indnidually, certain points will be 
found of value in the diagnosis and treatment of 
a well advanced extra utenne pregnancy 

As to diagnosis, the following points are im 
portant 

t History of rupture in the early months nilh 
tts accompanying signs and symptoms 

2 Painful fetal movements 

3 jicttemely easily palpable fetus 

4 Tender abdomen on palpation. 

5 Palpation and demonstration of a small 


empty uterus separate and distinct from the sac 
containing the fetus 

6 Markedly retracted cervw, high up under 
the symphysis 

7 Failure of the fetal sac to contract 

S Asymmetry of the mass on palpation ahd 
bvxray 

As to treatment, the following should be men 
tioned 

1 The patient may be safely earned urder 
close observation to a period ’?ben the fetus is 
\ table 

2 Attempt should be made to open tie sac 
extrapen toneally 

3 Each case should be stutLed mdivadually 
but wherever possible the placenta should be left 
i« sttu and the sac and the abdominal cavitv 
closed without drainage 

4 Unnecessary manipulationshouldbcavoided 
for u will almost invariably result la death of 
lie patient from shock, hemorrhage or infection 



MENCHER, LEITER: INFECTIONS AFTER URINARY TRACT OPERATIONS 679 


lus welchii in one flask Smears and cultures were taken 
(rom the sinus tract and were found to contain gas baalli. 
Serum and pero-ade imgations were administered By 
the third day following this therapy, the temperature had 
fallen from 103 6 to 100 degrees The cultures from the 
wound showed Bacillus welchii for 4 weeks Her con- 
valescence thereafter w as une\ entful 

This case is of interest because (i) there were 
no local manifestations of anaerobic infection; 
(2) the complication it as first suggested bj’- the 
positive blood culture; (3) the possibility arose 
that a localized Bacillus welchii phlebitis of the 
inferior vena cava existed at the point of applica- 
tion of the clamps This patient, as well as 2 
patients mentioned by R R. Ghormley are the 
exception to the statement of Rhodes that 
“when gas bacillus infection invades the blood 
stream, the outcome is fatal ” 

Case 7 A L , aged 50 years, mate, w as admitted to 
Mount Smai Hospital April ii, ig36, for a left upper ab- 
dominal mass, which w as ballo table from the lumbar region 
and felt cj’stic In addition, he had a considerably enlarged 
prostate gland Ten days later, Apnl 21, 1936, exploration 
under spmal anesthesia rex ealed a c>'st the size of a grape- 
fruit in the low er pole of the left kidney and a smaller one 
in the upper pole Both cysts were evacuated and the cyst 
walls were remoted. At the same sitting, a suprapubic 
cjstostomy was done The postoperative course was un- 
e\ entful, except for a daily rise m temperature to 101 8 
degrees On the seventh day, some pus w as e% acuated from 
the posterior portion of the lumbar wound, which on 
smear and culture show ed the presence of Bacillus w elchii. 
Blood culture was negaUt e Poljw alent serum and peroxide 
irrigations were given, as well as oxj'gen introduced 
through a tube in the depths of the wound, which was 
opened widely Except for a slowly granulating wound, 
the subsequent course and recoverj- were uneventful, and 
2 months later a second stage prostatectomy was per- 
formed 

Case 8 LB, aged 50 years, male Operation, Septem- 
ber 3, 1930, consisted of right nephrectomy for tuberculosis 
On the second day after operation, patient developed an 
acute dilatation of the stomach which contained over 50 
ounces of retained fluid On the third day, the temperature 
was 104 degrees, there was marked abdominal distention 
and the patient hiccoughed occasionally Flatness and 
dimmished breathing at the nght base were noted The 
wound was inspected and definite crepitation was found in 
the anterior tw o thirds of the hne of mcision Immediate 
smears were made and w ere found to be positiv e for gram 
positiv e baalh Cultures w ere reported positiv e for Bacillus 
welchii The wound was laid open widely, and irrigated 
With oxygen and Dakm solution Polyvalent anaerobic 
serum was admmistered intramuscularly The patient’s 
general condition at this time was only fair X-ray exam- 
mation of the chest revealed marked elevation of the nght 
leaf of the diaphragm In vrew of the possibiUty of a sub- 
phrenic abscess, the wound was explored in the upper 
angle The erplonng finger found a cavrty going up tow ard 
the diaphragm and tummg mw ard There w as a discharge 
of about an ounce of old blood, following this procedure, 
and m addition a shght puff of air was noted The patient 
was 03x100110 dunng this time and reqmred oxygen admm- 
istered m a tent Despite Vigorous measures to support 
the patient and at the same tune to combat the anaerobic 
infection, patient died on eighth day after operation 


It is possible that the anaerobic infection was 
overlooked or did not become manifest until the 
third day after operation Earlier diagnosis 
might have made a difference in this case. 

Case 9 EAR, aged 24 years, male, was operated 
upon December 17, 1936, at which time a pelvic uretero- 
lithotomy was performed The incision in the ureter was 
closed With three interrupted adv entitial sutures The night 
after operation the temperature rose to 103 degrees In- 
spection of the wound was negative The patient ran some 
temperature for 6 days During this period a small amount 
of pus was evacuated from the superficial part of the 
wound On the sixth day after operation, the temperature 
rose sharply to 105 degrees There was shght unnary 
leakage from the w ound Definite gas bubbles could be ex- 
pressed from the depths of the wound Immediate smear 
was made of the pus and reported positive for gram 
positive bacdh Later cniltures grew Bacillus welchii The 
wound was laid widely open under anesthesia Several 
Dakin tubes and catheters were inserted for continuous 
irrigation with hydrogen peroxide, and Dakin solution 
altematelj' In addition, Lederle pobwalent anti-gas serum 
was admiiustered intramuscularlj and also placed in the 
wound. Following this regimen, the wound became clean 
quickly, and the patient was discharged with the w ounds 
well healed i month after operation 

Case 10 G W. K , aged 50 years, male Patient had 
the first stage of a proposed two stage suprapubic prostatec- 
tomy Following the first operation, he dev eloped a nse 
in temperature, which was at first thought to be due to an 
acute exacerbation of a chronic pulmonarj’ process Exam- 
mation of the w ound rev ealed crepitus m the upper angle, 
and a suture was removed A small amount of Uun pus 
and gas was expressed Smears and culture were positiv e for 
anaerobic bacilli of the Bacillus welchii tj-pe The patient’s 
temperature was not particularly high, and his general 
condition was good Adequate drainage of the super- 
fiaally infected vv ound w as obtamed Infection cleared up 
quickly without resort to drastic wound cleansmg meas- 
ures Subsequent smears and cultures were negative. 
Patient was later subjected to second stage of operation 

This case is an example of mild anaerobic infec- 
tion, which cleared up after simple drainage 
measures. 

Case ii F M , aged 44 years, female, was a case of 
calculus m the pelvic portion of the nght ureter .A tooth 
in a dermoid ov anan cv st on this side w as at first mistaken 
for the calculus .At operation, the store was found m the 
ureter just below the shadow cast bj' the tooth On re- 
examination of the x-raj plates, the smaller calculus shadow 
was identified .After removal of the calculus the ureter 
was sutured with plain catgut, and rubber dam was em- 
ployed for dramage Immediatelj- after operation, the 
temperature rose to the 102-103 degrees level and re- 
mained there Copious unnary leakage occurred through 
the wound, but despite the copious dramage the tempera- 
ture remained elev ated One w eek after operation, massiv e 
edema of the postenor-v agmal w all w as noted A diagnosis 
of retropentoneal cellulitis due to urmary extravasation 
w as made Blood culture was positiv e for the Streptococcus 
heraolj-ticus .A catheter was passed up into the nght 
renal pelvis and left indnelhng The patient’s condition 
became steaddy w orse and she ceased At the postmortem 
examination, a gas bacillus mfection of the wound was 
found and Bacillus welchii cultured from the liver and 
lungs In addition, there were found an acute pentonitis. 
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tiiree additional possible sources of conlamma 
tion (i) urine (?) calculi, (3) x ra) cootmi 
The ne^t case is presented m greater 
because of the various unusual features attnb 
utable directly and indirectly to the gas mtection 


CvsE 4 H S H aged 36 years male was sdiDitled to 
the hospiial June 3 ipjj wiifc a diagnow of right renal 
tuberculosis and left tuberculous epididymitis For $ years 
he had had pams m both lumbar regions and m the pen 

ntum There «asa definite history bf the passageof gravel 

Xray examinalion revealed calcifications in the nght 
kidney and in the repona of the upper and lower ureter 
on the right side Physical examination revealed a typical 
tuberculous left epididymis and some bilateral lumbar 
tenderness There were a few nodules at the base of iht 
right lobe of the prostate atrophy of the left lobe and a 
thickened left seminal vesicle Cystoscopy was earned 
out the bladder urine was found to be cloudy ibe left 
Ureteral onfiee was normal and when eatheteiued yielded 
a clear urine w ithout pus strong mdigocarmine was present 
and no tubercle bacilh were found The right ureter was 
obsiruciedlrmpoTarjlyaH ctniimelrrsand r» teniiroeJera 
but the catheter was finalfy passed to the ngbt tenafpefvjs 
From this side there wasnoeecreUociof mdtgocannine and 
theurineshowedmanypusceliswith tubercle baeilliin the 
centrifuged amean 

June so spy: an aseptic nephra ureterectomy <Beee 
technique 3} was performed and in addition through a 
separate ingumaS manon a left orebidectomy was ^ne 
Due to (he marked pennephritis the fcidney was removed 
subcapsularly The specimen showed a small right kidney 
adherent in the thickened pennephne fat The ureter was 
dilated thickened and nuikedly adherent tn the region of 
the ureterovesical junction where several small impacted 
calculi were ooced In tower pole of kidney was a partially 
calcified abscess while the other catices s^wed caleulosu 

The day following operation the patient t temperature 
rose (0 t«5 degrees and was attributed to a sore throat 
The temperature and throat infection began to subside but 
on the fifth day after operation atwus 3 ounces of sero ms 
was evacuated from the antenar angle of (be lumbar 
wound The following day when three chromic sutures 
wercremoved there was an escape of pus fat globules and 
air bubbles from the depths of (he wound Cultures and 
smears were postrite for CaciUua welcbu Folyvafenr 
serum was administered and through two catheters m the 
bottom of the wound thelatttr was irrigated with hydrogen 
peroatde By the eighth day Che liuobar wound seemed 
cleaner but crepitation and tenderness were noted 10 the 
anterior ureterectomy wound The temperature rose to 
roy 4 degrees The ureterectomy wound was tberelore 
Split open arid a tube was introduced into the pelvis for 
oxygen and peroxide insldlations Cultures from this 
wound also ahowtd Bacillus wclchii but the blood culture 
was negative Thiswas followed bya subsidence of Ibe fever 
to almost normal Serum was still adminotered On the 
twelfth day the temperature again rose to loadegtw The 
right lumbar and antenoc wounds were clean but there 
was tenderness in the left iliac fossa Rectal examination 
was negative 

hightecnth day after operation temperature was 
101-104 degrees respirations rapid rectal taarainalien 
negative blood pressure 70/30 hemoglobto ^percent 

while blood t “■ 

phonuclears 


3 With 82 per c 


t polymor 


^"Twenty first day signs of consobdation over lpw« 
lobe Given a transfusion of 300 ««bu: cen t imeters of blood. 


TJivilielhday temperature still loj-ioa degrees rtles 
present at both bases 

T^y second day irrigation of the anterior wound 
yielded B considerable amount of pus and necrotic tissue 
ttuqierature lower 

Forty second day an indurated tender mass appeared 
over the left pubic bone Flat * ray showed the catheter 
to enter the right side of the pelvis and to extend to the 
Kft ptibic tegwn It was felt that this abscess accounted 
Mr fhe /ever diarrhea and persistent discharge The fol 
•owing day incision with dramage of the left inguinal ab- 
sceaa was perfonned 

forty seventh day patient voided for the first tune a 
milky unne with some blood The fourth voiding was 
again clear It was thought therefore that this was due to 
a rupture of an estrapentoneal abscess into the bladder 
A few daw after this he began to improve and he was dis- 
charged from the hospital 70 days after operation 

During the patient a stay in the hospital opaque mate 
rial tci|ected into the right smus tract appeared to cun 
behind the tectum and sigmoid in the hollow of the sacrum 
The wounds continued to dram for some time after dis- 
charge from the hospital He was re admitted hfarch 17 
tq33 and a retrorectal abscess of the pelvis was drained 
after the coccyx was removed FofJowing this proerdure 
all wounds rapidly dosed 

In this case at one Unie the diagnosis of jtniiary 
tuberculosis B-as entertained The rttensive dis 
section of the retroperitoneal infection from the 
right to the left stcie behind the rectum ma} have 
b^ due to the anaerobic organtsen or to the 
measures used to combat the gas bacillus It is 
questionable whether this patient would have 
recovered without careful watching and earlj 
recognition of complications 


Cases J (. aged >2 tears male had a right nrphnt 
comyloriuDcrculosiainMay 1933 Ontheseconddayafier 
operalxm his lemptraiute rose to 104 *0 that tt "as 
deemed advisable to inspect his wound Definile errpita 
lion was found and when the sutures wttt lemov^ 
smeara from the depths showed large gram poalive tMS, 

wbteh On culture were lubscquently found W be Bacillus 
wektu Tbe wound was immediately opened wddy and 
continuous imgaiima wilb fcydregeu ^roxide were in 
stnuted Polyvalentaerumwnalwgivcn Culturesfrom 
the woimd viete positive for gas bacilli for jH weeks His 
subsequent courae was uneventful 

Casafi R W aged 41 >eara female wassubjected to 
a tight nephrectomy Vlarch 6 ipte for a calculous pyone 
pbrosis The kidney was enbrgeo and very adherent W atj 
the aanound ng tissue After Cijralion of toe pedicle ano 
KRKiiraf of (he tidncr pntuse bfeedmg enawd *hJc» "** 
(ouod income from an openinR in the vena cava Bleeding 
was controlled by the application of clamps to the opening 
w the vena cwva Due to the friability of »h« 

■all of the vessel Ibe opening was not sutured hut tne 
cUmps were left in j^act For one week after operation 
the patients condition was salisfactory the temperature 
eaogedbetwceniooandtoi On the ninth day theclMps 
were removed and the wooncf ap^ated efran except Jor 
some aetosanpiineous discharge along the drsin*^ tract 
D^te her apparently good general condiimo the tern 
perature between the tenth and fourteenlh «}s 
operalionvaned between 100 and VH 

BO bcal evidences of wound infrttion A bwod cuilore wss 

Ukenaiid locursurpRse u showed the presence of Ban' 
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POSSIBLE SOURCES OF INFECTIOK 

The occurrence of postoperative anaerobic in- 
fections has alwaj's given rise to theoretical dis- 
cussions as to the portals of entry. The following 
sources of contamination are to be considered: 
(i) skin, (2) rectum, (3) operative materials, and 
(4) urine, pus and urinary calculi 

1. Sktu Park and Williams and Gilles com- 
ment on the presence of the BaciHus tetani in 
the dirt about the feet, hair, street clothes, and 
dust in the house and hospital, ileyer and Spec- 
tor in culturing the skin of the inguinal region 
found 5 positive cultures of BaciUus welchii before 
and 2 positive cultures after surgical prepara- 
tion of the skin. These facts are self evident and 
emphasize the importance of meticulous care in 
the cleansing and sterilization of the skin before 
operation, as the first step in the control of post- 
operative anaerobic infections. 

2. Rectum It is well knoim that both Bacillus 
tetani and Bacillus welchu ma}' be harbored 
normally in the lower intestinal tract This in- 
cidence has been variously estimated from i to 
2 per cent m urban districts to 40 per cent in the 
rural population (6, ii, 27) The reasons for this 
difierence are self evident. Several cases of post- 
operative tetanus have been reported in which 
positive cultures of tetanus bacilli were obtained 
from the stool of the same patient. In one of 
TuUoch’s cases, following appendectomy, the 
organism was isolated from the wound, from the 
stump of the appendis, and from the descending 
colon Speed recovered the orgamsm from the 
exudate around a deep stitch which passed 
through the sigmoid during a hernioplasty These 
reports indicate a possible association between 
postoperative tetanus and the lower intestinal 
tract It IS of mterest to note that our 3 cases of 
tetanus followed a second stage prostatectomy. 
In the usual techmque of suprapubic prostatec- 
tomy, the enucleation of the adenoma is facil- 
itated by the introduction of a finger into the rec- 
tum Anaerobic organisms from the latter may 
then find their way into the wound or prostatic 
bed by migration through the bruised laj’er of 
tissue separating the prostate from the rectum or 
by faulty techmque in the care of the contami- 
nated rectal glove or hand 

3. Operatne materials Numerous substantial 
reports are to be found m the literature (19) of 
anaerobic infections due to contaminated catgut 
In investigating a few other sources, cultural 
studies were made of a hemostatic agent used in 
packing the prostatic bed (7). hluch to our sur- 
prise, this hemostatic agent was found to be con- 
tammated with various types of organisms Al- 


though tetanus bacilli were not isolated from this 
preparation, orgam'sms resembling Bacillus wel- 
chii were found. It is obmous that the use of such 
contaminated materials may be another means of 
introducing anaerobic organisms into the wound. 

4. Urine, pus, and urinary calculi. Weiser 
reported the case of a 60 year old man with hema- 
turia and pneumaturia. Culture from the urethra 
and bladder jdelded Badllus welchii, staphylococci, 
and streptococci. Beimett noted the abundant 
presence of Bacillus welchii in the urine of a 
patient whose kidney had been traumatized by a 
projectile without the development of an anaero- 
bic infection. Doering cultured anaerobic organ- 
isms from a patient with a perinephric abscess 
secondar}’’ to a pyonephrosis. AJbarran and 
Cottet stated that in rare cases, cystitis may be 
induced by anaerobic bacteria alone or in com- 
bination with aerobic organisms. Duvoir et al. 
mention a case of tetanus with cystitis that 
followed the introduction of a sound into the blad- 
der in an attempted abortion with recover}' from 
the tetanus and continuation of the pregnancy. 
Runeberg isolated anaerobic bacteria 6 times from 
the urines of 47 patients with urinary calculi 

In the past 3 years, over 1,000 cultures from 
the gemto-urinary' tract were made at Mount 
Smai Hospital In two Instances, Bacillus welchii 
was recovered from the urine The first patient 
was a man who was admitted with symptoms of a 
right pyelonephritis and periprostatitis, 6 weeks 
after a transurethral resection at another hospital. 
This man recovered. The second patient was a 
colored male of 27 years, who was e.xplored for 
acute upper abdominal symptoms Laparotomy 
showed edema of the pentoneum and gastrocolic 
omentum and an incidental appendectomy was 
performed After operation he had a moderate 
fever and marked oliguria with a rise in his blood 
urea to 120 milligrams per cent. Gross hematuria 
appeared on the fourth day, and emdences of a gas 
bacillus infection developed on the eleventh day- 
after operation, at which time his urine culture 
iras also positive for Baallus welchii, but his 
blood culture was negative Postmortem exam- 
ination revealed a bronchopneumonia, peripan- 
creatic and perirenal fat necrosis, a necrotizing 
cy-sUtis, and hemorrhages into the renal pehris. 
This case clearly showed that anaerobic organisms 
may find their way into the urinary- tract from 
other tissues which may- harbor these bacteria. 
It has been shown by Franck in about 20 per cent 
of the cases he studied that the lymph channels 
of the right kidney capsule are intimately- related 
to the appendLx and cecum. He believes that this 
lymphatic arrangement is at times responsible 
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nght trauinabc (optrative) urtttntis acute pUetHtu of 
Ite Wt ovanan vein IbroiBbosis of the nght lenal vcui 
embolism of the Jtft lo’aer pulmonary artery and detsaid 
cyst of tie nght ovary 

INTECTION DUE TO TETANUS BACILLUS, AU. ATTEt 
A SECOND STAGE PROSTATECTQJiY 
Case r L H agedbjjeais ma5e n as admitted to the 
hospital aod a suprapubic cystostomy was done January 
i6 lo^i under local anesthesia Convalescence was tin 
eventful so that on lanuary *3 jpji the second stage 
pcostatectomy tras done under gavoxygen anesthesia 
Tno veiy Urge lateral lobes and a median hdic »ert 
enucleated and the proauuc bed packed tuth three 
IhrombopUstin soaked paelunjrs These packings were re 
moled as usual on the £ftJj day after operatioa and the 
patient was allowed out of bed the follcming day Cleven 
days after the second stage (February 4) thepatient began 
to complain ai Ai^cuhy in opening his rnoutb widely 
rhysical examination at thus time was entiicly negative 
There was no apparent spasm of the nasseters and the 
mouth could be opened tne full distance That evening 
he developed typical tnsmus which became tnore intense 
and was accompanied by rigidity of the abdominal muscln 
and exaggeration of all ibe deep reflexes The tbnicaJ joc 
ture resembled typical tetanus. lie nas given tetanus 
antitoxic tntramUKuUrly and large doses of sedatives Ilis 
tempenture was only too degrees at this tine The foflow 
tng day althougH he felt better subjectively there vras 
still some didicuity m swallomng The temperatuie then 
rose to to<t degrees and the general condition became 
progTtsssveiy worte February 9 he developed signs of 
pBeumomaattKe tight base and be died February so ipji 
I oslmortem examination was not obtained 
Cass S Q K aged 6S years male bad a suprapubic 
^tostoiqy under local anestbesis November ly ipys (or 
enlargeiBent of hia prostate Except for the development 
of a left Krotal abscess which was incised and drained 
his pcstopenuve course was uneventful Accordingly 
December 8 the second stage prostatectooiy was 

performed parasacral and epidural block anesthesia being 
used After the large prastale »as removed m several 
pieces the bed »as paeVed with two packmn soaked in 
thrombopUfCin gauae and ibe bladder was drained with 
a large tube Immediate poslopeialiye course appeared 
normal and the packings were removed on ibe fouiib day 
Ten days after the second stage the patient developed 
epigaslnc discrec* ejanosrs and an irregular pulse attrib- 
uted to extra systoles of the heart His temperature rose 
to J03 degrees examination revealed a rigidity of the 
abdominal muscles some involuntary spasms of the left 
thigh muscles and slight difficulty in opeiung the mouth 
There was a bilateral Kernig sign present with byper 
irritability and some micbal ngidify Tctinits anttbricn 
was adminiitered iniramasculaily intravenously and 
intraspinallj so that in the first 34 hours he recctved 
ijj oooumtso/antitown Hisgeneralcondicion however 
became worse and mth the development ol signs of pneo 
monia he died j6 hours after the first symptom of teUnus 
appeared The specimen was reported as a fibtw adenoma 
of the prostate uiih areas of squamous cell metaplasia 
The pasunortem examination showed that the proatatK 
bed was hemorrhagic and black and that n coolained a 
small amount of purulent materuL The penprostatJc 
tissues were indurated The ejicuUtory ducts as sr^ as 
the senunal vesicles were fitted with pus Cuitwes from 
the bed show ed the f ollow-vng orgamsms (1 ) bia^lococcw 
aureus (j) Streptococcushtemolytieus 0 (3) diphtheroid 
bacidt atid(4)B»oll«*P«““» 


Case 5 R, C aged 60 years male iras subjected w a 
bdateral vasectomy and suprapubic cystostoniy January 
04 1934 far hypertrophy of the pwsute February 4, 
»M4 a second stage prostatectomy was performed under 
spsaal anesthewa The entire prosute was removed tn one 
pcce and one thrombopksUa soaked oaicking was inserted 
tftW the proscatic bed Three chromic sutures were used 
to spprosnute the separated fascia On the first day 
af«r operation the temperature rose to tat 8 degrees and 
came down to po degrees the following day Five davs 
•htro^ntion the pecking was ccmoi cd from the prosit tic 
bed Tl« next moniittg h« general condition appeared to 
be excellent and he had had * normal temperature for j 
days On the afternoon of (be sixth day he comptiined 
that bis tonne felt thick There was no dysphagia no 
tnsmus and a careful neurological examination revealed 
00 abnomialities. However on the suspicion that tins 
thick sensation of hii tongue might be an early symp- 
tom of iciwius he was ^en tcao units of tetanus anti 
toxin intramnseutarty The fbllomng toortiing distmet 
triomus was present He was unioediateiy given 40000 
units of tetanus anUtoun intraspinally 40000 units 
indavenously and so 000 units intramusmfarly The 
postetioT urethra was irrigated with peroxide and” he was 
gsvtn sedatives Ubetally Despite this therapy be dtvtl 
oped generalued twitchings a few hours later ^an»s (he 
first >4 hours be was given ijoooo Units of tetanus anti 
toxin by (be routes mentioned His general condition 
rapidly grew worse his blood pressure feU to SS/fio and 
bis urinary output dropped He died 36 hours after the 
onset of tMmus witb Signs of broncbopnninDnia In all 
sajooa units ot tetanus antitoxin had bem given The 
specimen showed t/pical Cbro adenoma of the prostate 
with areas of acute inflammation 
The postoortem cTamination ibowad a btonehopneu 
irwnia of both lower lobes The luer myocardium a(4 
kidneys showed severe degeneration The right and left 
ventricles were dilated The sinus tract which surrounded 
the drainage tube roing into the ladder was free irotn 
edma and hemorAage and ohowed no exudate The 
smeon from the sinus tract showed no organisms The 
kidneys and ureters were not abnormal The bladder 
shonM evide/ices of traoina is the region oi cheprostalic 

urethra Ingooe and adjacent hladderwallwithrongcshon 

and denodalKin of the mucosa Smears from the exudate 
in the fVDstatiC' bed abowed a single spore bearing bacillus 
after prolosged search Culture of this exudate yielded 
Bacdlus aelAu but no tetanus bacilli and the guinea pigs 
rnocuiited did not develop tetanus 

This case is an example of fulauaating clmicxl 
tetanus At postmortem examination, BacilJut 
tseldut was isolated from the prostatic bed 
while tetanus bactUi was not The riiflicuUie« tif 
finding the latter organisms m wounds of patients 
xntfi tetanus are (veil known In retrospect 
naj conjecture as to the possible recovery of this 
patient were he given large doses of antitoxin 
immediateiv on the complaint of tfiicknws 01 
bis tongue He was given 1500 units merely a* a 
compromise because tbepossiWity of tetanus^ 
entertained IIis genera! condition was so goM 
at the lime that one could hardly have foresrtn 
a. fatality in less than 4S hours This case also 
emphasizes the didicuUy of recognizing tetanus 
More the more dasaicai symptoms develop 
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air bubbles Smears and cultures are immediately 
made, and a positive spread is followed by the 
early institution of active therapy to combat the 
infection The wound is split wide open, tubes 
and catheters are placed into the depths for con- 
tinuous irrigation with peroxide and oxj-gen, 
large quantities of pohwalent perfringens serum 
are administered intramuscularly, locally, and 
even lntravenousl^^ The patient is isolated and 
given individual nursing care Daily smears and 
cultures are made from wound Blood cultures 
are taken, if the temperature is high Intraven- 
ous fluids and blood transfusions are used as neces- 
sary. 

When the infection subsides, Dakin solution 
may be alternated with the peroxide imgations 
to hasten the separation of necrotic tissue and to 
stimulate granulation of the wound The earh* 
recognition and intensive treatment, as outlined, 
will be followed by a rapid subsidence of the 
infection and its concomitant sjTnptoms We 
have not had a fatalit}' that has been due 
directly to the BaciUus welchu infection in our 
last 9 cases 

X-ray therapy (18) has recently been advocated 
for gas bacillus infections, but we ourselves have 
had no experience with it. This Diie of therapy 
may be of value, especiallj' with the measures 
mentioned 

The early recognition of tetanus is a more dif- 
ficult matter General sjmptoms signify late 
manifestations of the disease. The appearance 
of the wound is of no aid in the diagnosis It 
might be of help to suggest that any unexplain- 
able neurological sjmptoms must take into con- 
sideration the possibilit}' of tetanus Our first 
case was recognized only after tnsmus appeared 
The second (G K ) developed abdominal rigidity 
and spasms of the muscles of the left thigh In 
the third case (R. C ), the diagnosis of tetanus 
w'as suggested, and treatment begun, on the 
mere complaint of “thickness” of the patient’s 
tongue The mortality in tetanus is appalling 
.^ny hope of combating the complication is de- 
pendent upon early diagnosis and the admims- 
tration of large doses of tetanus antitoxin by all 
routes It might be well to use a very large dose 
such as IS given in the treatment of diphtheria 
and then to follow its administration with re- 
peated smaller doses The wound should be ex- 
posed and irrigations rvith peroxide should be 
earned out In addition to this, adequate seda- 
tion and supportive therapy should be carried 
out as required 
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for the migration of organisms from the right 
colon to the right kjdne> Scahr by microscopic 
<ind injection studies demonstrated the connei. 
tion between the lymphatics of the capsule of the 
kidnev, with the renal parenchjma and pelvis 
Hutchison feels that bacteria ma> pass from the 
bowel to the kidney bj way of the lymphatics 
Hien fes/ons of the boneJ are present He cues 
a case m which an appendLt was adherent to the 
kidne) and the Bacillus coli was foundm the unne 
From tfus discusMon it is readilj conceivable 
that anaerobic infections may follow operations 
on the unnarj tract due to the incidental pres 
ence of these orgarusma in the unnar) organs It 
is also of interest to note, in view of the dis 
cussed relationship of the right colon to the ri^bt 
kidn^v , that 7 oui of our g vases of anaerobic m 
fection of the supravesical region occurred on the 
right side “nie question arises as to whether 
during the mobilization of the kidnej and ureter 
owe mav ant open Ivmohatics from the bowel w 
the stripping away of the peritoneum and thus 
allow organisms to enter the traumatized retro 
pe itoneai area From this standpoint cultural 
studies of the urine before and alter operation 
m uninfected kidnej and ureter cases ma> be of 

'^^merand Bliss were the first to isolate Baal 
lus w elchu from the center of a renal calculus m a 
patient who de eloped gas gangrene of the op- 
erative wound With this possibihtj in mmd id 
urinary calculi have thus far been studied at Mt 


Sinai Hospital The outside of the stone was first 
thoroughly named and the calculus was then 
crushed with a sterile instrument and cultured 
This was Controlled by enshPR fragmeots of 
sterile sand In calculi from 3 different pstienti 
the Bacillus welchii was isolated Fortunately 
these patients did not develop wound infections 
It 1$ pessibie that should these orgaaisms be pres 
eni m a calculus, the crushing ol the stone during 
Its delivery might plav a part m psstoperative 
anaerobic infections 

nUGNOStS AND TREATUEVT 
The pr<^o>is in this type of infection is directJv 
dependent upon early recognition and adequate 
treatment Any patient who has had an mot 
dinate nse m temperature, mlh or without svmp- 
toms of toxemia should receive a carelul inspec 
tionof the wound in addition to ageneral physical 
exanunation E'peciallv is this important within 
48 hours after operation, during which time 
many suigeons are apt to iook for other souicw 
of trouble than wound infection and attribute the 
elevated temperature to a few riles in the lungs 
or to posloperatwe reaction Discoloration 
edema, or crepitation m the region of the wound 
caffe lor further imestigation of the depths 
Crackling may be heard by applyung firm 
sure wiA the sletboscope against the mvnbto 
area m which gas is present Under these circum 
stances, ne do not hesitate to remove super' c'^* 
and dc^ sutures watching for serum, pus ard 
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air bubbles Smears and cultures are immediate^ 
made, and a positive spread is followed by the 
early institution of active therapy to combat the 
infection The wound is spht udde open, tubes 
and catheters are placed into the depths for con- 
tinuous irrigation with peroxide and oxj'gen, 
large quantities of pohwalent perfringens serum 
are administered intramuscularly, locally, and 
even intravenously The patient is isolated and 
given individual nursing care. Dailj' smears and 
cultures are made from wound Blood cultures 
are taken, if the temperature is high Intraven- 
ous fluids and blood transfusions are used as neces- 
sarj'. 

When the infection subsides, Dakm solution 
maj' be alternated ■with the peroxide irrigations 
to hasten the separation of necrotic tissue and to 
stimulate granulation of the uound The early 
recognition and intensive treatment, as outlined, 
will be followed bj' a rapid subsidence of the 
infection and its concomitant sjTnptoms We 
have not had a fatalit>' that has been due 
directly to the Bacillus uelchii infection in our 
last 9 cases 

X-ray therapy (18) has recently been advocated 
for gas bacillus infections, but we ourselves have 
had no e.xperience unth it This tjqie of therapy 
may be of value, especially uith the measures 
mentioned 

The early recognition of tetanus is a more dif- 
ficult matter General sjnnptoms signify late 
manifestations of the disease The appearance 
of the wound is of no aid in the diagnosis It 
might be of help to suggest that any unexplain- 
able neurological sjTnptoms must take into con- 
sideration the possibility of tetanus Our first 
case was recognized only after trismus appeared 
The second (G K ) developed abdominal ngidity 
and spasms of the muscles of the left thigh In 
the third case (R C), the diagnosis of tetanus 
was suggested, and treatment begun, on the 
mere complamt of “thickness” of the patient’s 
tongue The mortahty in tetanus is appalhng 
Any hope of combating the complication is de- 
pendent upon early diagnosis and the adminis- 
tration of large doses of tetanus antito.xm by all 
routes It might be well to use a very' large dose 
such as is given in the treatment of diphtheria 
and then to follow its admimstration with re- 
peated smaller doses. The wound should be ex- 
posed and irrigations -with pero'vide should be 
carried out In addition to this, adequate seda- 
tion and supportive therapy should be earned 
out as required 
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TOE value or DETERMINA- 
TIONS OP PROTEIN PRIOR 
TO OPERATIONS ON THE 
GASTRO-INTESTINAL 
TRACT 

ALTERATIONS 10 tie protein 0/ the 
/\ blood serum have heretofore been of 
^ greater interest to the internist than 
the surgeon Recent obsTvations, however, 
indicate that estimations of the scram pro 
terns and of the colloid osmotic prewure which 
thej crertma^ he 0/ equal value in thesurgi 
cal management 0/ gastro intestinal lesions 
It is well known that the serum proteins 


Jner is ireli Jenonn, and here again the low 
level of 'serum protein often 15 )nt)!r)ale)y re 
lated to the formation of edema and asales 
From this one can assume that edematous 
Aianges can and do occur in the tissue of 
individuals with hj-poproteinemia All m 
vestigalors are agreed on the importance of 
the puli of the plasma colloids on the control 
of the fluid balance between blood and tissue 
The force exerted the plasma proteins 
lends to absorb fluid from the tissue "Jpaces, 
while capijlarj pressure, on the contraij, 
lends to force Quid from the blood stre^ia into 
lie tissue spaces Thus, IheoretJcallv, fie 
rehtiveconslanci of blood volume and tissue 
fluid volume should depend pnmanJ^ upon a 
balance between these two forces 
It has been repeatedly demonstrated that 
generalised edema develops in ammab fed 
dietadefiaent ID protem>uIcersin the stomach 
and duodenum mav also appear (Hoelcel and 
Pa Cosfa, tg$j) In addition it has been 
shown cxpenmenially that hj'popfotemenua 
m normal dogs is accompamed by a decreased 
gastnc emptving fune, and that dogs which 
have undergone pvlonc reaectioa, with res 
toraiion of gastro intestinal contmuitv b> 
\ari<jas standard methods, «how the same 

dda> in gastnc emptying umewhenthesenm 

proteins arc decreased by a diet deficient in 


usually are lowered in cases of edema result protein and by plasmapheresis Fluoroscopic 
ing from an inadequate intake of protein, from examination of the stomachs of these aniroals 
inadequate absorption from the gastro intesU presents a picture difficult to distinguish from 
naltract of ingested protein, or frorn excessive that ob^rved during anatomical obstruction 
loss of protem m the unne “'War edema, ' (Mecray, Barden, and Ravdin, 1937) 
“prison dropsy," and the anasarca that so necropsy, these animals show defirite edema 
oftea occurs in «prue, certain diarrheas and of the gastro intestinal tract Thi& watei 
nephrosis, are examples of foregoing processes logged type of mucosa haa also been observed 
Hypoproteinemia 10 certain diseases of the in the mtesimaJ traul of man 
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Moreover, it has been observ'^ed that an in- 
adequate intake of food may produce defects 
in the gastro-intestinal tract of man (Jones 
and Eaton, 1933), and recently it has been 
reported that a reduction in the plasma pro- 
teins after a gastro-intestinal operation is 
accompanied by a deformity of the stoma 
which resembles in every wa}' a real anatomi- 
cal defect as seen roentgenologicaily Such 
defects, according to Barden, Ravdin, and 
Frazier (1937), are said to disappear when 
the serum proteins are raised to a normal level 
These authors suggest that the presence of 
edema in the mucosa reduces the size of the 
stoma and so interferes with emptying of the 
viscus The observ’ed retention might con- 
ceivably result from decreased gastric activity 
or defective muscular contraction, but these 
investigators favor the \aew that local edema 
is responsible. 

The desirability of determining the serum 
proteins in cases in which gastric emptying is 
delayed, either before or after operation, is 
obvious. It is well to remember, however, 
that estimation of total protein is not always 
an accurate indication of the effective osmotic 
pressure. Even wnth pure protein solutions 
the colloid osmotic pressure is not linearly re- 
lated to the concentration of protein but tends 
to increase per gram of protein as the total 
protein concentration is increased The con- 
verse of this is also true A satisfactory 
theoretical explanation of this relation be- 
tween concentration of protein and the colloid 
osmotic pressure is not known However, this 
fact should be dearly understood and always 
considered when studying pathological serums 
In such cases a better but stiff imperfect re- 
lation can be obtained by analysis of the 
proteins as albumins and globulins (Butt and 
Keys, 1937). 

Certainly, in view of these recent contribu- 
tions, the possibiht>' of hypoproteinemia and 


edema of the gastric mucosa must be con- 
sidered in cases in which there is clinical and 
roentgenological evidence of pyloric or stomal 
obstruction It is, of course, weU known that 
non-functioning stomas begin normal function 
without any tjpe of treatment other than 
gastric aspiration. Often the administration 
of saline or glucose solutions to the patients 
will be followed by a decrease in the observed 
gastric retention. The explanation for this 
phenomenon is not entirely clear, but cer- 
tainly it is not the result of increasing the 
colloid osmotic pressure. If the protein values 
are low, however, an attempt ought to be 
made to increase them by transfusion and a 
high protein diet if standard methods prove 
ineffective Hugh R. Butt 

THE ANTISEPTIC ERA 

T he antiseptic era has been marked by 
an interesting paradox. Pasteur was 
responsible perhaps for the fact that 
surgeons have been overapprehensive re- 
garding germ infection. Lister, on the other 
hand, may be charged with having inspired in 
the hearts of most surgeons a greatly e.xag- 
gerated overconfidence in the value of chemi- 
cal antiseptics Careful reading of the works of 
both Pasteur and Lister wiU indicate, how- 
ever, that they appreciated, as few of their 
followers have done, the importance of inherent 
immunity and bodily resistance against inva- 
sion by micro-organisms 

On more than one occasion Lister called 
attention to the fact that much of the success- 
ful surgery done before his time was due to 
the ability of the body to overcome infection. 
Lister’s original proposal was not to combat 
infection by means of carbolic acid but to 
employ carbolic dressings for the purpose of 
excluding micro-organisms from wounds. That 
Lister has been generaff}' misunderstood on 
this point is indicated in much of the litera- 
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lure of tiound treatment and antisepsis In 
his recent autobiographj’ Dr Robert T 
Jlorris says 

It was some twenty jears Jaler that Lister intro 
doced his thtor> of air infection and with the bacL 
mg of Pasteur developed his antiseptic method of 
wound treatment Non Bcrgmann m iRga went a 
step farther and introduced asepsis This theory 
developed bv Schimmelbuscb showed that it was 
more important to prevent the entranceof microbes 
into the operative held than it was to destroy them 
after ihej had gained entrance The \on Bergmann 
principle of holding microbes at a distance quicUs 
succeeded iheLisicrianideathoughfoundtdupowu (y 

The thousands of attempts that have since 
been made both upon patients and in the 
laboratorj to discover a chemical speafic for 
infected nounds have Jed to much confusion 
m surgical practice These attempts, also 
have caused many surgeons to lose sight of 
the importance of supporting the patient in 
every poaSiWe "ay and of building up fus 
bodily resistance to infection Likewise too 
little has been done in the direction of protect 
ing the patient from outside influeoves and of 
helping him to defend himself against invasion 
bv septic micro organisms Thi> in spue of 
Lister's specific injunction on this point Some 
of the most recent successes m the field of 
surgerj bav e resulted from a better perception 
of this important truth Urologists, by their 
recent worl m prtfstatic surgerj have, for 
example, called our attention again to the 
importance of building up the patient with 
fluids, of prov idmg drainage for infected Wad 
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decs and kidneys, and of balancing intake and 
output in bodj metabolism before resorting 
to suigical procedures They have thereby 
\erv grcatlj improved their surgical rej,uU« 
The influence of physiological rest in the 
treatment of all kinds of acute and chronic 
infections may now be employed similarly to 
conserve the resources of the patient In 
fractures and other injuries v ilh infeuion it 
IS of paramount importance to protect hin 
against improper movemen t and musJe spasm 
and to tontnhute to his own ability to resist 
infection Immobilized in correct position and 
at rest, with nerves and circulation able to 
function e/ficientJy, he can employ his own 
healing powers in co-operation with the sue 
geon to bring about a cure 
Very httle is still known about tbe actual 
chemistry either of infectious processes m 
wounds or in the body or of the underlying 
processes of immunity or resistance Those 
physiological prowesses that we do know more 
about should be employed in everyway until 
chemical specific treatment may be b»ttet 
understood and others added to the very 
short list of really useful antiseptics now a rail 
able So many laboratory e-ovenirents have 
been unintelhgcntly applied to human beings 
without any reasonable prospect o! success, 
and so many have been exploited even when 
their (iduce was foredoomed ihst an adber 
ence to nrsl principles would seem to be 
demanded if we are to give our patients the 
benefit of best surgical practice 

H WevvErrOsR 



THE SURGEON’S LIBRARY 

REVIEWS OF NEW BOOKS 


T he fifth edition of the popular English T extbook 
of Ihe Practice of Medicinef a compilation of 
several well known English physicians, contains 
many additions and revisions since the last edition 
4 years ago. Among these are, a discussion of such 
topics as total thj roidectomy in congestive heart 
failure, oxygen therapy in anoxemia, the use of man- 
delic acid in pyelitis, and a good up-to-date discussion 
of the treatment of amebic dysentery. 

The te,xt contains nearly 1900 pages exclusive of 
the index The latter is complete There are irz 
illustrations, many of which are of electrocardio- 
grams Additions have been made to the section on 
pst chological medicine, and the section devoted to 
diseases of the nervous system has been largely 
revised No bibhography is included 
This book contains an enormous amount of mate- 
rial, and IS as complete as a text covering so many 
phases of medicine can be Its popularity attests to 
the fact that the editor has been successful in com- 
pihng a uork which is of semce to the student, 
teacher, and practitioner of medicine 

' J Roscoe Miller 

G ray presents in a most readable, enjoyable, and 
instructive diary’ form the daily life of a medi- 
cal student in London two hundred years ago The 
crowded wards, emergency operations, puerperal 
fevers, anatomy classes with body snatching, treat- 
ment of criminals, and street brawls pass most in- 
terestingly through the pages The last half of the 
book portrays the picture of hfe on shipboard with 
Its scuryj-, harsh discipline, and eraergenc}' treat- 
ment of battle injured seamen YTiile the book 
should not be regarded as an authentic diarj’ it can 
be warmlj' recommended for the doctor’s leisure hour. 

I 'HE fact that the bodily balance in accord with 
-k the principles of mechanics is a means for con- 
servation of nervous energj- is discussed and dex'el- 
oped from an anatomical, physiological and mech- 
Mical point of view by Todd in her recent work. 
The Thinking Body^ A full chapter is devoted to 
breathing and another to locomotion. Emphasis is 
placed upon the conception that the emotional as- 
pect of behavior finds an e.xpression in the body 
posture 


Practice or Medictve Bj ^ anoos autfaoi 
“1 Predenct U Price, M D , C M . F R C P , F R S , (Edin 
Oxford Unuersitj Press, 1937 

tnr, 1751-1752 B> JohoKnj^ 

D trans^bed bj Ernest Graj Xew Yorl and Londo 

Appl^-Centun Co , 1957 

Bod\, a Stud> of the Balanang Fo’xes of Z^Tiam 
\vi \ \ Elsworth Todd Foreword bj E G Braclett, MJ 
•^cw\ork and London Paul B. Hoeber, Inc.. 1937. 


As is stated in the foreword, “New xnews, even 
though correct, find their place in the community but 
slowh'; the author of this book, honever, has a large 
amount of material to substantiate her claims for her 
methods, and she has given this to the public only 
after long and practical experience, the results of 
which demonstrate the soundness of her vnews ” 

Eihl Hauser. 


N O BOOK that I have thus far read so adequately 
covers the field of abdominal surgery in children 
as that by Sir Lancelot Barrington- Ward, the new 
second edition^ of which is now being published by 
the Oxford University Press of London. 

FoUovnng a discussion of the general principles of 
surgerj', the author takes up in order: the congenital 
defects of the abdominal wall; hernia and unde- 
scended testis, hydrocele; hematogenous peritonitis; 
abdominal peritoneal tuberculosis, congenital hy- 
pertrophic pyloric stenosis; appendicitis and its com- 
plications, diseases of the gaU bladder, pancreas and 
spleen, intestinal obstruction of vanous t3T}e3 with 
special emphasis on intussusception, errors in the 
development of the intestinal tract (especiallj' 
Meckel’s diverticulum), Hirschsprung’s disease; me- 
senteric cv'sts, and, finally, a brief discussion of 
anesthesia in children and intravenous therapy. 

Each topic is thoroughly and complete!}' discussed 
in a manner most pleasing to read, and evidencing a 
broad knowledge of general surgery by the autbor. 
The book is ver}- well illustrated with e.xcellent 
photographs, accurate drawings, clear x-ray films, 
and a few beautiful color plates For any one in- 
terested in obtaining the latest and most complete 
book m the field of abdominal surgerv’ in children I 
cannot too strongly recommend this volume. 

Edwin M. Miller 

I N The Management of the Pneumonias^ by Dr. 

Bullowa, an enthusiastic author well knoivn m 
American medical literature on the subject of oxv'gen 
therapy and pneumonia treatment, 0 .xford Univer- 
sity Press presents a monograph of 50S pages, char- 
acteristically well printed on good paper. Many of 
the illustrations are not up to the standard of the 
rest of the volume The first 75 pages are given to a 
discussion of classification, course, diagnosis, s>'mp- 
toms and physical findings of pneumonia. The sec- 
tion on the laboratory examination is well illustrated 


< The Abooukai. Svegeei of CraiBRES By S j Lanalat Bi-nns- 
toa-W ar^ K C V O . Cb M F R C.S (Edin ), F R C.S fEay ) :d ed 
Lonaoa Oxford Utu%er5ity Press, 1937 
F The JUsacemevt of the Pvecuovtfs; for Phv-siaias lad Med’ca! 
Students B} Jesse G M Bullowa BA , IIJ) Ne- Vo-t Oxford 
Uniwersitj Press, 1937. 


687 



686 


SURGERY, GYNECX)LOGY AND OBSTETPICS 


ture of wound treatment and antisepsis In 
his recent autobiograph> ' Dr Robert T 
Jlorns says 

It «as some tuentj jears later that Lister intro 
duced his theofy of avr infection and with the hack 
ing of PasteuT developed his antiseptic method of 
wound treatment too Bergmann in iSoa went a 
step farther and introduced asep is This theorj 
developed by Schimrnelbusch shooed that it was 
more important to prevent the entrance ol microbes 
into the operative held than it was to destroy them 
after the} had gamed entrance The von Bergmann 
principle of holding rnicrobes at a distance quicUy 
succeeded the Listenan idea thoughfoundeduponit (1) 

The thousanda of attempts that have since 
been made both upon patients and in the 
laboratorj to dtscoter a chemicd! speafic for 
infected wounds have led to much confusion 
in surgical practice These attempts, also, 
have caused manj sui^eons to lose srght of 
the importance of supporting the patient in 
every possible v,aj and of building up his 
bodil> resistance to infection Ltkenise too 
little has been done in the direction of protect 
tng the patient from out-ide influences and of 
helping him to defend himself against invasion 
by septic micro-organisms This, in spite of 
Lister s specific injunction on this point Some 
of the most recent successes m the field of 
surgerj have resulted from a better perception 
of this important truth Urologists, by their 
recent work in prostatic surgery have for 
example called our attention again to tb'' 
importance of budding up the patient with 
fluids, of providing drainage for infected Had 

Ijlof J5 R bert T I ftr 1 mu » Suf*Nii P b? E P 


ders and kidnev s, and of balancing intake and 
output m body metabolism before resorting 
to surgical procedures They have thereby 
very greatly improved their surgical results 
The influence of physiological rest in the 
treatment of all kinds of acute and chronic 
infections may now be employed similarly to 
ooti<erve the resources of the patient In 
fractures and other injuries with infection it 
IS of paramount importance to protect him 
against improper mox ement and miisch spasm 
and to contribute to his own ability to resist 
infection Immobilized m correct position and 
at rest with nerves and circulation able to 
function efliciently, he can employ his own 
healing powers m co operation with the sur 
geon to bring about a cure 
\ ery httJe is stiU known about the actual 
chemistry either of infectious processes in 
wounds or in the body or of the underlying 
processes of immunity or resistance Those 
physiological processes that we do know more 
about should be employed in every way until 
chemical specific treatment may be better 
understood and others added to the very 
short list of really useful antiseptics now avail 
able So many laboratory experiments have 
been uamtelligently applied to human bongs 
without any reasonable prospect of success, 
and so man> have been exploited even when 
their failure was foredoomed that an adber 
ence to first pnnapies would seem to be 
demanded if wc arc to give our patients the 
benefit of best surgical practice 

H ttjSVETTOBB 
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ever, where we are still far from standardization of 
opinion concerning many questions The technique 
of treatment for each condition is outlined in great 
detail, so as to give the radiotherapist a schedule of 
treatment for each lesion mentioned. 

The discussion is executed from the point of view 
of a climaan, in so far as chmcal considerations have 
entered the field very extensively. A small but pre- 
cise summary as to diagnosis, the surgical indications, 
the patholog>' as far as this is necessary for chnical 
understanding and for radiologic indications always 
precedes the discussion of the radiation therapy. In 
this way the book pro\ndes a convenient guide for 
the general practitioner and for the student as to the 
possibihties and indications of radiation therapy. At 
the same time, it gives to the radiologist a schematic 
outline of the technical procedure recommended 
n hich will be useful for those who know ho w to adapt 
this scheme carefuU}' to the individual case to which 
they wish to apply it. Max Cutleb 


PRACTICAL NEUROANATOMY} by J. H 
-t Globus, IS the outgrowth of an earh'er laboratory 
guide-book for “study of the form and internal struc- 
ture of the brain and spinal cord” n hich went through 
SIX editions. The original form and contents have 
not been changed greatly but much material has 
been added. There are non 256 pages of text as 
compared with 121 pages m the previous book The 
increase results prmcipally from the addition of two 
new sections devoted to resumes of the author’s 
lectures to his students and to neurological technical 
methods. The mam portion of the text is arranged 
in 25 “assignments” contammg directions for the 
day by day study of the nervous system, questions 
intended to stimulate students’ thought and brief 
descriptions of the structures encountered in the 
laboratory material Following an embri'ological in- 
troduction, the reader is led to consider the external 
and internal anatomy of the cerebrum, corpus stri- 
atum, spinal cord and brainstem but is not intro- 
duced to the cellular elements of the nervous system 
untd the last few pages. 

Although the book has been vastly improved in 
Its present form, it stdl seems to the reriewer that it 
possesses some unfortunate features Can the stu- 
dent profit by studyng the mtemal anatomy of the 
brain before examining nerve cells and fibers’ Can 
he be expected to discuss intelhgently and profitably 
"nuclei, their morphologj' and functional ti-pes and 
tracts, their make-up and varieties” m the first as- 
signment when he is unacquainted with the funda- 
mentals of nervous tissue’ 

The illustrations of the text have been improved 
and made usable by the addition of labels with guide 
hn^ Their number has been increased from 36 to 
92 m this edition. Some could be improved still 
more by judicious addition of a few more labels and 


‘PiAcncAi X^OA-VATom. a Textbook and Gmde for the Sind 
of the Fonn and Siructiire of the Ncrvocs Si-stem Bv T H 
E S . M D Baltimore WUham Wood Co . ^ 


by increasing the magnification especially in the case 
of the higher brainstem photographs. A verv' com- 
mendable feature is found in the use of diagrams of 
truncated brainstems accompanmng the photographs 
of sections to give the student a three-dimensional 
conception of the intrinsic structures. The diagrams 
are adequate throughout the lower part of the 
medulla oblongata but, unfortunately, the illustrator 
seems to have been somewhat confused in his rep- 
resentabon of the levels at the junction of the 
meduUa oblongata and pons, Figure 52, in particular, 
is very misleading 

There are several good textbooks of neuroanatomy 
available but any new one with real improvement 
in the methods of teaching the subject or with suc- 
cessful digestion of the many new facts which are 
accumulating so rapidly will be most welcome. This 
book does offer a fresh method of study and probably 
fills a real need for the author’s course It does not 
contain much new information and will consequently 
prove to be less useful to advanced students and 
dimcal readers than could be hoped for. 

VimiAsi F WcrDLE 


D iseases of veins are less well understood than 
are those of other sj-stems. That this is so is 
perhaps due to the neglect of the venous system by 
the phiTiologists. Franklin’s verj- scholarly Mm,o~ 
graph on Vetn:r attempts to overcome this lack Ac- 
cording to the author, it is the first treatise of its 
kind in Enghsh, and has only two predecessors in 
other languages This volume, whidi encompasses 
the author’s own investigations as well as an ex- 
haustive compilation of the literature, is concerned 
essentially with the physiologj- of veins, although 
embo’ologj' and anatomy are also discussed. The 
veins assume an important role in the arculatorj" 
mechamsm. They do not function merely as passive 
channels for the return of the blood to the heart, but 
actively regulate the volume of circulatmg blood and 
the cardiac output Propulsion of blood within the 
veins is effected by means of their intrinsic neuro- 
muscular mechanism and by x-irtue of external forces 
acting upon them. The author points out that the 
data concerning vanous phases of vein physiology 
are sometimes conflicting and often incomplete. 

It IS to be regretted that pathological physiology 
and Its effects upon the other tissues of the body 
have not been included in this monograph, and that 
the chnical phases of the subject are compressed 
into a single chapter where, for the most part, thev 
receive rather superfidal treatment While this book 
will not be of immediate practical assistance to the 
cbniaan confronted with diseases of the v-eins, it wiU 
be invaluable to the student of the venous sVstem 
The digest of the hterature and the verv- extensive 
bibhography should provide the starting point'for 
future work, and will, perhaps, engender the clinical 
monograph on veins, for which the phvxidan ha* 
been waiting. Leo if. ZamEEiLAx. 


> A XlovocxAPB o\ Veixs Bj- Kemeth J Fraatim n vr M P r P 
Spnnjfidd, lit, acd Bxltunore, lid Cfcxrls C. ^ ^ 
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and dearly wntten The authors experience with 
the tjping and adramistration of serum with its 
advantages and di advantages is well brought out 
Ojv gen therapy which is the second gfeat advance 
in the modern management of pneumonia is very 
well presented An aggressive attitude is assumed 
IB lie adequate adm/aistration of jooo to j^oo cubic 
centimeters of fluid and as many calories ol food 
Unfortunately, no adequate rule is presented for the 
administration of sodium chloride, nor is the over 
dosage of sodium chloride with formation of edema 
in the lunj, warned against Uisely 'codeine in 
adequate doses is given and morphine is rarel> 
given’ since it ' greatly depresses all receptors and 
the respiralorj center, slowing respiration and di 
minishing the cough reflex It does not gKatI> de 
press cerebral activity and it should never be used 
as a nervous sedative in pneumonia though it may 
be u'ed for very severe pain in a dose ol gr t/6 ‘ 
Digitalis IS not used by the author since heart failure 
as such rarely exists 

In the mam the hook is very well done and the 
author is entitled to bi3 particuhr opinions How 
ever, such a comment as naml catheters ’ are not 
advised wiU not be well received by that number 
o! taea who are well acquainted with tbeir use m 
everyday practice where other me(hod> are not 
suited or not available It occurs to me that the 
volutite might have been called ‘ The Treatment of 
Pneumonia at Harlem Hospital rather than the 
broad title The Treatment of the Pneumonias 
Af IIexoert Bvaui 

T he merit of the monomph entitled ArUria 
Krovs Aneurytm,^ by Holman is attested to bv 
the fact that it was awarded the iqjo quinquennial 
Samuel D Gross Prite b> the Philadelphia Academy 
ul Surgery 

The context is presented in a rather atitque mau 
tier The first chapter is devoted to eiperiraental 
work which gives the reader a very dear conception 
of the pathologic physiology of arteriovenous fistulas 
The author then discusses at length acquired arterio 
venous communications of the extremities intra 
thoracic fistulas mycotic arteriovenous aneurisms 
and the various cocigemtal arteriovenous commuoi 
cations The last too pages of the book are devoted 
to case reports and protocol of espenments A 
liberal bibliography is appended 

The treatise wnlJ prove interesting to those men 
who have been faced by the difficulties which arc 
met with in the surgical management of these lesions 
It will be very useful to teachers because it a«scm 
bles most of the {~cts relative to this unusual 
lesion The author makes an interesting survey of 
the early literature dealing with arte love-'o^s com 
munications and supplements this b> frequent rtf 
erenccs to the work of his contemporariits The book 
IS a scholarly effort and should be read by a great 


may who might be dissuaded from doing so because 
of «s rather stiff pedagogic style As a reference 
book It will prove valuable to internist and surgeon 
but its value as a technical guide m the surreal 
maaagement of these lesions is Jiiaifed The volume 
iflay properly sen e as a source book for future work 
in ffcis fiefd R y; jfcNEAty 

T here has long been a need for a textbook on 
radiation therapy The reason for this gap is 
obviously because of the enormous difficulty m for 
mulatmg staudardixed conclusions such as those 
required of a textbook la a held still in a stage of 
rapid development Uecan therefore be grateful 
to Dr Raplan that he has undertaken the tasx of 
giving la a precise and comprehensive manner a con 
venicnt survey of the possibilities, the indications 
and the limitations of radiation therapy in all phases 
of ctinici] medicine including benign and malignant 
conditions * 

After a brief historical introduction and a discus 
Sion of radiation biology the physics of radiatioa 
and of etectiosurpcal cuereats are drscussed The 
chapter on x ray physics is written by C B Brae 
strup In thesechapters tfaeauthorsgiveacoQven 
lent survey of the diStrent t^es of apparatos tro ( 
commonly used today in modern radiation institutes 
PollowiDg tbe basic chapters of about see pans 
the appbcatioD of radiation therapy lo all its differ 
enc forms is discussed for the field» of deimatn'ogy, 
ophthalmology ear nose and throat conditions 
tboraac lesions breast lesions gastio-iste tinal 
gynecologic genito urinary, and neurologic cocdi 
tKus as well as endocrtnolo^ In all these chapters 
tbe benign as well as the malignant lesions are con 
sidered Following the discussion of radiation in tbe 
different specialties, there are some chapters dealing 
with irradiation of special pathologic condition such 
as different forms of tuberculosis osteomyelitis and 
gonoaheal arthritis, speafic diseases of the reiicv’o 
endothelial system blood dvscrasias soli tissue ssr 
comas and bone conditions The later chapters ac 
devoted to the compl cations and injutics following 
irradutioQ to traumatic cancer and to the rursvrg 
care of patients with maligna’it conditions In the 
final chapter a model organiaatiun for a rad ation 
therapy department is outlined 

lu covering this enormous held in a texti^k of 
this kind the discussion naturally has to be Jiniifed 
to the most outstanding features of each tv^ of 
lesion and the discussion covers the different prases 
with differing degrees of thorovgHae Reparding 
the type of treatment recommeniled the discu sion 
IS based entirely on the author s own extensive et 
penence ard the methods u«ed ehenhere 
casually mentiooed ObviousJv this g ves the book 
all the advantages and tbe disadvantages of a sut- 
jet^ive and arbitrary discus-.ion by an author who 
has worked many years in this field in a field now 
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BOOKS received 


Hooks rfceived are atluiouledged in this depanmcnt 
and such atkrioviledgmenl must be regarded as a sufSoent 
return ior the courtesy ol the sender ^teettoas utO be 
made for review m the interests of our readers and as 
•pace permits 

St*cic4i Diseases of the Mouth a.nu Ja»s B> Eari 
Calvin Padiett BS MD T^CS and 

London \\ B Saunders Co 1938 

\PP*0 \ED LaBORATOSV TECHVIC ClIVICAl Patiio- 
LOorCAt BACrEWOtOGICAl AflCOLOCICAt Pasastto 
L ooicAi, SeaoifXiicAE Biochewcal avl HtstoiocicM 
By John A KolmM MD DrPlI SeD li.D 
LHD F^CP and Fred Boerner ^ M d *ded New 
^ ork and London D Appleton Century Co Inc 1918 
Tevibook or Experihevtal Surgery By / Yfarko 
«itz MB (Tor) Ph D M S in Cep Surg (Minn ) Bald 
more MiUiam Uood & Co 1917 
TiussACTtDNS OT THE FirTT EioHTn Meetim. o» toe 
A iiERicAN SuscitAi \ssotr*tiQV \ol 35 Edited by 
Uafter EsteH Lee MD Pfii/ade/phu / B lippinroil 
Co 1037 

The PRACrmoNiRS Library or Medicive and Sta 
GE?\ Supplement— Index New York and London I> 
Appleton Century Co , loc r938 
MACtEOpsiHYsiotoovts \rorB«v MtpicfVE Edited 
^ Philip Bard et at 8(h ed St Louis liie C V M<^y 
Cfo , spjS 

SpsscaTtAiyit/ofoiCiszsorCurTr^tAn PyM 
C OldGeld ht Ch (Oun ) F R.C S Lindoo fi K Lewis 
& Co Ltd >ojS 

NATtONAPMEOrCAtMONOCRArHS DrScASCSOFMoslEN 
yoR THZ Cenerae pRACrtnovER By Paul Titus M D 
Edit^ by Morris fishbein MO New ^ork National 
Nfedical Booa Co Ire ipj; 

Tbe Pbvsiccak a Bgscecss raAcncAt and Ecovourc 
Aspects Of AIedicive By George D Wolf MD Fore 
won! by Harold Rypins ;CB MD I aCP Plub 
deipbia and London J B LippmcotcCo 1938 
\fiixsro>6S rv Jlirrcm Latty Lectubes or the 
New Aore Acadeuy or MEdicwe Intioduclion by 
James Mexander MiCler MD New lortanifLondin D 
Appleton Century Co Inc 1938 


Theorctical PRiNCirtcs or Roeitceh THERiirv 
Edited by Linst A Pohle Af D PhD FACR fore 
word by H Edward Cfiamber/am BS MD FACR 
Ptubdelphia Lea 4 Febiger 1938 
Oferauve CyxEc-oioov By Harry Sturgeon Cros=en 
MD andRobert James Ctosseti, Xt D ethed St Lou^ 
The C V XJoiby Co ipjS 
Text Book, ot OpernAmotnev Bv Sir W Siewart 
Duke Elder XfA D Sc (St And) PhDd/md) MD 
Ch B FRCS lol j— Clinical Methods of Examina 
r««7 Coogeaital and Development} Anomalies reffeml 
Pathological and Therapeutic Coibideraiions Diseases of 
the Outer Eye St Looi» The C ' Mosby Co igtS 
CoEtECKD Payers on Tuuercuiosis By Sir Robert 
tt Philip M A MD LLD FRCP (I/tm) FRCbE 
F R S E lemdon OTfotd Ifniversify Press 1957 
A PiucncE or Oribopaewc Surcesy By T P Me 
Murray MB MCH FR.CS(Edin) Bihimort 
Uiniam Tfood 4 Co toj; 

Fractures ANT) DisiocATTONS roRpR.Acmio>.EU By 
EdwinO Geckeler MD Baltimore W illiam M ood 4 Co 
tojT 

(llmss ns Story asp Sent Couhoy Svuptovx X 
Guise fOR ntE LtruAv ByS HenmogBeirrage ifD 
(Lond) London Oxford Viuversity Pre«i 1938 
The CoMPtEAT PEwmiCLtv PiAcrrcAt PtACNOsne 
THER«recrnc an-s pREvENTtvE Peputrics Foe the 
tfac of i/£p;ctt SriPAvrs Istemej CeneruPRac 
miovERS ASP PEDtArRioc.'S ByMilburC Davison 
MA DSC MD ad rev ed Durham NC Duke 
Daiversily Press 1938 

AIllSTORYOf WOlfEVtN XfEDiaNE fROSl THE EvRtfESr 

Ttifts to THE Brets VINO or rss NrvErfiENTH Cevtvrt 
D r Rate CampbeU Hurd Mead MD Ifaddam Conn 
The Haddam I rest 193S , 

UlCERACASTRO-DrODEvAUfERroRAPV ByDt MaiCtto 
J Vettiengo Buenos \ire$ Liberia > Editorial 
\teneo 1937 

TMe PAtitsT AVD THE \\ eaToer ByWilUamF Peter 

sen MD Uith the assistance of Margaret E MiUiVcn 

S#f lolume fV Part 3 -Organic Disease 5 u;g«|' 
Pn^eins Non Arbor Mich Edwards Bro' Ire IJ5’ 


CORRESPONDENCE 

THIRD INIERNATIOKAL CANCER CONGRESS 

T UE Third fr'ietciattonal Cancer Congress un The proposed sections are as lolh»s 
def the auspices pf the InterJMBonaU I fljon search biophysics genetics 
aeaitist Cancer will be held in tbc Uuted cancer surgery of cancer radiological Qiagno i 
matM September it to 16 i039 at tbe Haddoti cancer radiotherapy of cancer statistics 
tioiilln^l A^anlic City New Jet e catioa Further details concerning section cha i 

The president of the congress ts Professor Fiancrv ittea commitim and other data w!l be annount 
Carter wood director of tbe Institute of Cancer later . ^ , „ v. * lu ,«miirie« 

Research of Columbia Lniversity, New kork City The membership fee will be S15 r^neress 



SURGERY 

GYNECOLOGY AND OBSTETRICS 

An International Magazine^ fuhlished Monthly 


VOLUME 66 


April, 1938 


NUMBER 4 


intubation studies of the human small intestine 

X. A Non-Surgical Method of Treating, Localizing and Diagnosing the 

Nature of Obstructive Lesions 


W. OSLER ABBOTT, M.D , Philadelphia, Pennsvlvania, CHARLES G JOHNSTON, M D., 

FACS, Detroit, Michigan 


S INCE the decline in the incidence of 
tj'phoid fever, intestinal obstruction 
has become the most lethal affection of 
thesmall bowel. Its local treatment con- 
sists of (i) reducing the distention of the gut 
pro.ximal to the lesion, (2) locating and reliev- 
•ng the obstruction, and (3) e.\cising any 
gangrenous tissue deUtalized by a disturbance 
<11 Its blood supply. Until recently operation 
^as relied upon to accomplish these three 
finds, but the mortalit)’^ in cases so handled 
as always been high The studies of Wangen- 
s een and Paine, however, have most clearly 
rought out the facts (a) that deflation of the 
s omach and, if possible, of the duodenum 
''a often decompress the proximal small intes- 
ine. With a reduction in the mortality incident 
t? ^nbsequent operation, and (b) that, when 
fi obstruction is due to kinking by adhesions 
^ Pfirpetuated by the distention itself, it 
a} be permanently relieved by decompres- 
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sion alone However, a fairL large group of 
patients with obstruction remains in which 
gastroduodenal suction is not enough to re- 
lieve the distention and a still larger group in 
which, though the distention be relieved the 
location, as well as the nature, of the obstruc- 
tive lesion is still unknown. It is for these 
cases that we now offer a method of manage- 
ment that wifl often decompress the abdomen 
b}- completely emptymg the entire small intes- 
tine proximal to the obstruction, and that has, 
in certain cases, enabled a restitution of nor- 
mal intestinal action to occur without the 
necessit}' of surgical intervention. Aloreover, 
haUng advanced the tube to the point of ob- 
struction, it often becomes possible by the 
stud}' of aspirated intestinal contents and by 
the injection of a minimal amount of an 
opaque medium through the tube to identify 
both the position and the nature of the ob- 
structing lesion Thus two of the three objec- 
tives of surger}^ may be met. but it can not 
be too strongly emphasized that the third 
indication remains and that whenever gan- 
grene of the gut is suspected operation must 
continue to be the treatment of immediate 
choice 
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Fig I Paralj tic ileus Case 3, F F. a, left, Small mtestiual distention 4 daj-s after oper- 
ation b, Decompression of the intestinal tract by the passage of a No 14 F tube for 
aspiration fastened to a No 3 F tube beaimg an air-fiUed balloon 


hour. A length of 6 to 8 feet of tubing is 
generally enough to reach from the pylorus to 
the cecum (8 to 10 feet beyond the teeth) In 
obstructed cases a rate of about i centimeter 
in 2 minutes (i foot in an hour) is nearer the 
average. It is important that the tubes be 
marked at 6 inch inters’-als so that the patient 
or the nurse may be given a schedule to insure 
correct speed of swahowung, as a coil in the 
stomach from too rapid passage -vsnll some- 
times check its advance 

RESULTS 

Intubation for the relief of intestinal ob- 
struction has been attempted on 16 indmduals 
with failure in only 3 MTiile the siTnptoms in 
one or two instances were mild, the patients 
as a rule, were desperately ill In g instances 
function returned spontaneoush^ following a 
variable penod of decompression Paralj-tic 
ileus and organic obstructions have responded 
in an essential^ similar fashion (Figs 1,2, and 
3) In the 4 cases in which the obstructing 
lesion was studied roentgenologicallj- after the 
injection of a barium sulphate suspension 
through the tube, the point of closure was 
identified and the end of the tube was found 
to be l3dng within a finger’s length of the ob- 
struction itself (Fig 4) 

-As the severity of intestinal obstruction can 
varj' so widel}', depending on the attendant 
circumstances, a bnef sketch of each case 


follows The data bearing upon the technique 
employed are presented separateh’ in a sum- 
maiy' table 

C^SE REPORTS 

Patients u'Jto lecamc obstructed while under 
observation 

C.4SE I J K , male, 73 >-ears of age, mth symp- 
toms of chrome prostatism, became slov.ly obstruct- 
ed bj’ a carcinoma of the cecum Intubation was 
earned out while he was in a state of shock from pain, 
distention, and vomiting He was so reheved that he 
pulled the tube out later that night .\t that time 
the abdomen was flat, peristalsis was normal, and 
his general condition was good Subsequently, how- 
ever, distention recurred and operation without 
intubation was attempted, but he died 

Case 2 \V S , male, 42 years of age suffered a 
spontaneous rupture of a duodenal ulcer, was oper- 
ated upon, and conralesced normally for 7 dajs 
Fever and great abdominal distention, accompanied 
by streptococcic septicemia, then developed rapidly 
with a disappearance of peristalsis The obstruction 
was of a paralytic tj^pe associated with infection 
Intubation carried him over the period of ileus and 
ultimately, when he was able to eat, the tube was 
withdrawn without a recurrence of the symptoms 
C.ASE 3 F F , male, aged 68 j ears had undergone 
an exploratori- laparotomi' because of sudden weight 
loss and constipation His abdominal cantj was 
practically normal but the patient v as in an agonv 
of fear, beheving that he was d\ing of cancer. His 
obstruction was of a paralytic t>-pe probabh psveho- 
genic in origin A tube was passed and left in place 
until intestinal actinty returned When he was 
once more able to eat normally, the tube was with- 
drawn and he continued in good health, free from 
digestiie complaint (Fig r>. 
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METHOD 

The proctdure j* based on the jnrtiod dc 
scribed b> Miller and Abbott for intubation 
of the small intestine For the relief of intes 
tinal obstruction Jt Js best carried oat as 
follows The patient is lifted to a litter and 
brought to a fluoroscopic room The litter 
mattress with the patient on it is slid upon the 
fluoroscopic table A No 14 or No 16 F 
duodenal tube with a No 3 F rubber lube 
IightJ> tied to it is passed in through tht pa 
tient’s nose and out at his mouth On the 
end of the larger tube is tied a duodenal 
bucket and on the end of the fine tube sliflened 
bj a centimeter length of small brass tubing is 
tied a thin rubber balloon which, when m 
flated, holds 50 cubif- centimeters of air The 
collapsed balloon is tied beside the tip of the 
larger tube and then the distal end of the 
apparatus is drawn back into the patient’s 
pharynx and swallowed When the duodenal 
bucket can be seen b> the fluoroscope to have 
reached the mid duodenum a volume of about 
30 cubic centimeters of air is injected into the 
balloon while constant suction is maintained 
on the larger tube As the gas and fluid are 
sucked out of the gut the intestinal walls 
contract and, regaining their normal propul 
sive movement the> force the balloon ahead 
■The suction likewise collapses the intestine 
loop bv loop, as the tip of the tube advances 
until the obstruction is reached, b> which lime 
relief of distention and with it relief of pain 
have occurred In ‘•ome instances no other 
treatment is nccessaf} 

\'ariations in the apparatus are occasionally 
desirable Our standard two lumen tube* 
has been used at times but has proved too 
large and stiff to be passed with ease through 
the nose of an average patient Tht ideal tube 
should have two Jumina one very large lor 
the aspiration of intestinal contents and one 
V erj small for the introduction of air into the 
balloon Such a tube has just been devised 
for us and is proving satisfactory * 

Variations in the method of passing the tube 
have been used In many individuals the nose 
will permit the passage of the tube vith the 
balloon and a Twiss duodtnal tip already 

U S C Ntwiraor 
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attached When fluoroscopic control seems 
rnadvisabfc, as is often the case, the tube may 
be started according to the usual routine for 
passing any duodenal tube, the balloon being 
inQatf^ nhen characteristic duodenal contents 
begin to flow If for any reason the patient 
can not be rolled on his right side to let the 
bucket “sink* to the pylorus, he may he 
rolled on his left side and sufficient air placed 
in the balloon to “float’ it to the pvlotus 
Uhen this JS attempted the stomach must hrst 
be emptied as air m the stomach will prevent 
the balloon from "floating,’’ otherwise suction 
should be deferred until the tube has entered 
the duodenum as the pylorus is often dilated 
together w ith the stomach and so may be more 
easily traversed before than after deflation 
has been accomplished 

fn the cases in which an organic obstruction 
IS suspected, diagnostic measures may now be 
undertaken The injection of a small amount 
of banum sulphate in dilute suspension will 
frequently indicate the point of constriction 
and the pattern of the intestinal mucosa The 
eTammation of the aspirated contents for 
blood further aids in distinguishing intrinsic 
lesions involving the mucosa from extrinsic 
lesions such as adhesions which have oh* 
structed the lumen by pressure from without 
Manomeinc determinanons of the pressure 
exerted by the intestinal w all upon the balloon 
give further indication of the element of 
^pasm involved 

Having deflated the gut and if possble 
identified the obstruction by barium injection 
and study of the intestinal contents one may 
leave the apparatus in place for days withcon 
stant or intermittent suvtion If function has 
been restored the tube may still be left m 
place without suction being apph d to meet 
further eroer^tncies should they arise Other 
wise the bafloon should be deflated and mth 
gentle irattion the tube may be pulled back 
ward through the small gut and stomach, even 
though the tip had reached theihocecal vahe 
Hie longest time required for the withdrawal 
of 10 feet of tubing m our experience has been 
r5 minutes ordinariJv 10 minutes suffice 
In a normal individual the apparatus will 
advance along the intestine at the rate of 
about I centimeter per nunute or 2 feet an 
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Fig I Paralytic ileus Cases, FF a, left Small intestinal distention 4 days after oper- 
ation b, Decompression of the intestinal tract by the passage of a Xo 14 F tube for 
aspiration fastened to a Xo 3 F tube bearing an air-filled balloon 


hour. A length of 6 to 8 feet of tubing is 
generally enough to reach from the pylorus to 
the cecum (8 to 10 feet bej'ond the teeth") In 
obstructed cases a rate of about i centimeter 
in 2 minutes (i foot in an hour) is nearer the 
average It is important that the tubes be 
marked at 6 inch intervals so that the patient 
or the nurse may be given a schedule to insure 
correct speed of swallowing, as a coil in the 
stomach from too rapid passage yvill some- 
times check its advance 

RESULTS 

Intubation for the relief of intestinal ob- 
struction has been attempted on 16 indmduals 
with failure in only 3 MTule the symptoms in 
one or two instances were mild, the patients 
as a rule, yvere desperately lU In 9 instances 
function returned spontaneous!}'- following a 
vanable period of decompression Paralytic 
ileus and organic obstructions have responded 
in an essentially similar fashion (Figs i, 2, and 
3) In the 4 cases in which the obstructing 
lesion yvas studied roentgenologically after the 
injection of a banum sulphate suspension 
through the tube, the point of closure was 
identified and the end of the tube was found 
to be l}dng within a finger’s length of the ob- 
struction Itself (Fig 4) 

As the severity of intestinal obstruction can 
vary so widely, depending on the attendant 
circumstances, a brief sketch of each case 


follows. The data bearing upon the technique 
employed are presented separately in a sum- 
mar}' table. 

C 4 SE REPORTS 

Patients who became obstructed while under 
observation 

Case i. J K , male, 73 y^ears of age, -mth symp- 
toms of chronic prostatism, became sloiily' obstruct- 
ed by a carcinoma of the cecum Intubation was 
carried out uhile he y\as in a state of shock from pain, 
distention, and vomiting He vas so relieved that he 
pulled the tube out later that night At that time 
the abdomen was flat, peristalsis was normal and 
his general condition was good Subsequently, how- 
e\er, distention recurred and operation wnthout 
intubation was attempted, but he died 

Case 2 W S , male, 42 years of age, suffered a 
spontaneous rupture of a duodenal ulcer, was oper- 
ated upon, and convalesced normally for 7 days 
Fever and great abdominal distention, accompanied 
by streptococcic septicemia, then developed rapidly’ 
with a disappearance of peristalsis The obstruction 
was of a paralytic type associated with infection. 
Intubation carried him over the period of ileus and 
ultimately, when he was able to eat, the tube was 
withdrawn without a recurrence of the symptoms 
Case 3 F F , male, aged 6S y ears had undergone 
an exploratory’ laparotomy’ because of sudden weight 
loss and constipation His abdominal cavity was 
practically normal but the patient was in an agonv 
of fear, believing that he was dying of cancer His 
obstruction was of a paralytic type probably psveho- 
genic in origin A tube was passed and left in place 
until intestinal actmty returned. IITien he was 
once more able to eat normally, the tube was with- 
drawn and he continued m good health, free from 
digestive complaint (Fig i). 
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1 2 Inflammatory intestinal ob tnictun 
Ca!.e4 KA a left \\iJelydilatedsmallmtestinal 
tilled the abdomen b Decompression of the 
abdomen after intubation At the time this film 
uas taken the patient had s« allow ed the tube too 
npidly with re ultant coilin'’ in the stomach 



Fi» a Alecbanical intestinal obstruction Ca e a 
\ B a left Markedsmallintestinaldistentionviaspre 
sent before intubation b Decompre'sion of the abdo- 
men the passage of a \o 14 T and a No 3 

r tube 


Case 4 K A male aged 40 >ears underwent a 
resection of gangrenous ileum ithich was found 
strangulated mat entral hernia Convalescence tvas 
interrupted b> the occurrence of intestinal ot«truc 
tion which came on with the development and drain 
age of a oeKic abscess and was probablj based on 
!nflammator> swcllingof the intestinal wall Fdlowr 
ing sustained decompression of the lower ileum he 
made an uneventful recoterv (Fiji j) 

Cases dp a soung adult male suffered slowlv 
increasing intestinal obstruction frorn the sixth to 
the tenth da> after an emergencs operation for a 
gunshot wound of the abdomen which had punctured 
his stomach The obstruction which was lung con 
tinned w as probabh at the start on an inflammator\ 
basis with the mechanical factor of adhesions de 
veloping later The point of obstruction was identi 
lied b> the fluoroscopic observation of an opaque 
mixture injected through the tube He was later 
operated on the adhesions were released and a 
satisfactorj recover> followed 

Case 6 JM male aged 15 >ears began to 
develop s\ mptoras of intestinal obstruction 16 days 
after the surgical repair of a gunshot naund of the 
small intestines The obstruction in this case was on 


an inflammator) basis After adequate decompres 
Sion of his loner small intestine operation was 
rendered unnecessary by the patient s recover> 
Case 7 GL a man of 62 >ears became progres 
siveK distended with paralvtic ileus during a 5 daj 
period following the performance of a suprapubic 
cvstotomj for the removal of a vesical calculus 
Intubation was easily accomplished with relief of his 
symptoms and restitution of normal intestine activ 
it> He remained free from digestive symptoms 
thereafter 

Palieiila admitted to '/ e hospital brcanse vi existing 
tuteshall ohsinictioil 

Case 8 RJ female of 27 years had suffered 
three ho pitalizations for intestinal obstruction fol 
lowing a cesarean section 4 vears before During one 
of these admissions she was operated on for lysis of 
adhesions She was finalJv admitted after 4 da\s of 
vomiting with svmptom probably due to edema 
developing in the intestinal wall at a point of partial 
obstruction present since her former operation The 
location of the obstruction was identified bv fluoro 
scopv of an injected opaque medium This attack 
was completch relieved bv intestinal intubation 
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Fig 4 The localization of a mechanical obstruction 
Case 12 AY S a, Small intestinal distention i\as marked 
pnor to intubation The colon is outlined b> the unec- 
pelled residue of a barium enema b The small intestine 
has been decompressed by the passage of a Xo 14 F and a 
Xo 3 F tube Barium has been injected domi the tube 
and has regurgitated up a dilated loop of ileum Its ad- 


\ ance is blocked bj a point of narroinng (arrow ) Just distal 
to the air-filled balloon and the tip of the tube c, .After 
film b was taken \ igorous massage w as successful in forang 
banum through the constncted area of intestine (arrow) 
beyond which the opaque medium passed in a normal 
manner Operation reiealed a band of omentum bmding 
this loop of ileum to the promontory of the sacrum 


Operation is contemplated as soon as she recovers 
from an acute pelvic inflammatory disease 

Case 9 V B , a young negress, had suffered since 
the delivery of her child 2 months before from at- 
tacks of abdominal colic and vomiting, coming on 
wnth increasing frequency Complete intestinal ob- 
struction had occurred 48 hours prior to admission 
and was probably on a mechanical basis secondary 
to antecedent inflammation The point of obstruc- 
tion was located by the fluoroscopic observation of a 
suspension of barium sulphate injected through an 
intestinal tube and was found to be wnthin 4 inches 
of the ileocecal vahe X'ormal intestinal actirity 
eventually returned and she was discharged free 
from symptoms (Fig 3) 

Case 10 AV P , negro, male, 6S years of age, was 
admitted after 3 days of abdominal colic with vomit- 
ing and failure to pass gas or feces by rectum 
Intestinal intubation relieved his symptoms The 
obstruction was of mechanical origin due to a 
malignancy at the ileocecal valve This lesion was 
likewise identined by the injection of a banum 
sulphate suspension .An ileocolostomy was per- 
formed and he has refused to have the mass resected 
C tSE 1 1 J F , male, 31 y ears of age, was admitted 
with intestinal obstruction beginning 2 months after 
the drainage of an appendiceal abscess Intubation 
brought complete relief Subsequently an appendec- 
tomy was performed with normal convalescence At 
operation a portion of the terminal ileum was found 
adherent to the abdominal wall This was not re- 
leased because of technical difficulties He was ad- 
mitted again with intestinal obstruction, swallowed 
the tube himself, and was reheied This succession 
of relief withdrawal of the tube and recurrence of 
svmptom- occurred repeatedly for a month after 


which his digestive tract continued to function fairly 
normally Obstruction in this instance w as probably 
due to an underlying mechanical factor with super- 
imposed local inflammation 

PaUents vith partial xnlcsltml ohslriictiou tiiliibated 

primarily to locate the lesion aper the failure of 
other diagnostic procedures 

Case 12 A\’ S , the patient prenously described 
as Case 2 was treated for septicemia by transfusion 
sulphanilamide, the drainage of metastatic abscesses 
and supportive treatment until by the seventh w eek 
his temperature was normal and convalescence was 
established. Flatulence then returned, succeeded by 
slowly increasing distention, nausea, and colic. 
Roentgenoscopy showed gas filled small intestinal 
loops The colon appeared normal when studied by 
barium enema Constant suction drainage of the 
duodenum failed to relieve his symptoms .A tube 
was passed as far along the ileum as it would go, 
with prompt relief A barium suspension was then 
injected locally and a point of partial obstruction 
was located The abdomen was opened, a band of 
inflamed omentum was found constricting the ileum 
at the point indicated and with the release of this 
an uneventful recovery followed (lA') 

C.ASE 13 R O . female aged 40 years, had suf- 
fered for 14 years from recurrent periumbilical pain 
with nausea and flatulence Repeated gastro-intes- 
tinal roentgenological studies had failed to identify 
a diseased point but indicated abnormal small intes- 
tinal function .A tube was passed to the middle 
ileum beyond which point it would not go A barium 
sulphate suspension injected through the tube dem- 
onstrated an acute angulation which next dav was 
found on surgical exploration, to haxe been pro- 
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t Iff 1 Inflammatory intestinal ob truction 
I j'' ^^nlelydilated'malltntestinal 
loops filled the abdomen b Decompres lonofthe 
abdomen after intubation \t the time this fim 
uas taken the patient had suallovied the tube too 
rapidly with resultant coiling in the stornach 



Fig 3 


Tig 3 Mechanica! intestinal obstruction Case 0 
\ B a left Marled smallintestinaldiatentionwaspre 
sent before intubation b Decompre sion 0/ the abdo- 
men following the pa sage of a No 14 F and a No j 
F lube 


Case 4 R ^ male aged 40 tears underwent a 
resection of gangrenous ileum which wan found 
strangulated in a v entral hernia Convalescence was 
interrupted b> the occurrence of intestinal obstruc 
tion which came on with the development and dram 
age of a pelvic abscess and was probably based on 
inflammatorv swelling of the intestinal wall Follow 
ing sustained decompression of the lower ileum he 
made an uneventful recovers (Fig 2) 

Cases DP a voung adult male suffered slowlv 
increasing intestinal obstruction from the scsth to 
the tenth dav after an emergencv operation for a 
gunshot wound of the abdomen which had punctured 
his stomach The obstruction which was long con 
tinned wasprobablj at the start on an inflammatory 
basis with the mechanical factor of adhesions de 
veloping later The point of obstruction was identi 
fied bv the fluoroscopic observation of an opaque 
mixture injected through the tube He was later 
operated on the adhesions were released and a 
satisfactory recovery followed 

Case 6 JW male aged 15 \ears began to 
develop sv mptoms of intestinal obstruction 16 days 
after the surgical repair of a gunshot wound of the 
small intestines The obstruction in this case was on 


an inflammatory basts ^fter adequate decompres 
Sion of his lower small intestine operation was 
rendered unnecessary bv the patient s recovery 
Case? GL a man of 62 years became progtes 
sivelv distended with paralytic ileus during a q dav 
period following the performance of a suprapubic 
evstotomy for the removal of a vesical calculus 
Intubation was easily accomplished with relief of hi' 
symptoms and restitution of normal intestine acfiv 
itv He remained free from digestive symptoms 
thereafter 

Patients admitted to 'he hospital because of existing 
ml stinal obstruction 

Case 8 RJ female of 27 years had suffered 
three hospitalizations for intestinal obstruction fol 
lowing a cesarean section 4 v ears before During one 
of these admissions she was operated on for Ivsis of 
a^esions She was finally admitted after 4 days of 
vomiting with svraptoms probably due to edema 
developing in the intestinal wall at a point of partial 
obstruction present since her former operation The 
location of the obstruction was identified by lluoro 
scopv of an injected opaque medium This attack 
was completely relieved h\ intestinal intubation 
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decompressed has not pre\dously been des- 
cribed That such is the case and that it 
offers a valuable therapeutic method for the 
relief of such cases as are here reported is clear. 
We feel that the additional handling of a 
shocked patient, necessitated the proce- 
dure, IS justified b}" the benefit derived and 
that the delay caused in patients ultimately 
requiring surgerj’- is not great enough to be of 
serious consequence. This delay can be 
lessened, moreover, by the use of the long 
tube from the start in a patient requiring de- 
compression rather than bypassing a duodenal 
tube first and attempting deflation of the 
jejunum and ileum only if the shorter instru- 
ment is inadequate The tip of anj" tube is 
usuallj* found to have entered the duodenum 
before it has been many hours in the stomach, 
so that if one has started ndth the long tube 
and the patient’s response is not satisfactory’- 
he then need but inflate the balloon and allow 
the apparatus to advance as far as it wiU The 
value of the procedure must depend on the 
judgment of the mdi\ddual physician. When 
gangrene of the mtestinal wall or a clear local- 
ization of obstruction, as in an e.\temal hernia, 
is present, small intestinal intubation consti- 
tutes a definite added hazard, but, excluding 
these cases, there still remain many for which 
small intestinal intubation should be tried 
before surgery^, as a means of impro^dng the 
patient’s condition, of decreasing the technical 
difhculties of the operation, and not infre- 
quently of rendering the operation unneces- 
sary 

CONCLtrSIOK 

A double lumen tube or a pair of tubes may 
be passed rapidly down either a normal or an 
obstructed small intestine by inflating -within 
the duodenum a rubber balloon on the end of 
the tube to a degree sufficient to stimulate 
propulsive peristalsis This intestinal response 


takes place whether the obstruction is due to 
infection, mechanical occlusion, or paralydic 
ileus. Gas and fluid may be aspirated from 
the entire length of the small gut by the appli- 
cation of constant suction as the tube ad- 
vances Prompt and striking symptomatic re- 
lief occurs as the decompression of the intes- 
tine IS accomplished. 

By- the injection of very^ small amounts of 
barium sulphate suspension do-wn such a tube, 
by microscopic study of the intestinal con- 
tents aspirated, and by the character of the 
intestinal contractions, the location and often 
the nature of the obstructing lesion may be 
determined 

The advance of the tube has been found to 
proceed until the tip has reached the obstruct- 
ed region. 

In not a few instances decompression alone 
has released the obstruction, rendering opera- 
tion unnecessar}^ 

We wish to thank Dr. Eldndge L Eliason and Dr I S 
Rat din for the pritdege of reporting cases from their 
semces and Dr E P Pendergrass and his associates and 
Dr C Kenning and his associates for assistance with 
roentgenological phases of this w ork 
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dttffd by a ring oiadhenons duabling back ibe ileum 
upoaiHeU Recoverj was uneventful 

Failures 

Case 14 AD female 75 jears of age, tvas 
intubated i hour after operation for a strangulated 
iemonl hernia The procedure wav attempted be 
cau«e inverwon cl a small gangrenous area ol the 
intestinal nail had been necessar> and ileuv was 
expected The tube Could not be made to leave the 
stomach 

Case 15 B a laborer 50 vears of age was 
intubated for progressive intestinal obstruction com 
mg on insidiously weeks after an operation for the 
relief of asubdiaphragmaticabscess Hehad suffer^ 
a spontaneous rupture of a duodenal ulcer a rear 
and 4 half before had developed a duodenobronchiil 
fistula and at the time intubation uas attempted was 
i« etireittis with ascites and an open externa! tistula 
The tube could not be made to leave the stomach 
Death ensued 48 hours later 

Cask 16 LV aged Sr years was admitted uith 
mtevttna! obstruction A large diaphragmatic hernia 
was found and intubation was attempted The tube 
could not be passed beyond the stomach Death 
ensued and at necropsy it nas found that the dia 
pheagmatic hernia was inconsequenCtal theobstruc 
tion being caused by a Richter s hernia of the 
femoral canal 

It has beco shown b> Scheltema and b) 
Emhorn that a tube left m the digestive tract 
svj)) uiDntalely appear at the anus Jones and 
Pierce have used a balloon on a tube and ob 
served Its passage throughout the gul and the 
studies of Miller and Abbott have led to 
methods for rapidly reaching and emptying 
by double and triple lumen tubev an> desired 
part of the small intestine On the basis of 
their experience similar intubations have been 
accomplished tti patients inth varying types 
of obstruction of the intestine From the 
diagnosticpoint of view, a study of the male 
nal aspirated is of importance chemical anal 
5 IS revealing the degree to which the electro 
l\ tn balance of the intestinal contents i» dis 
tufbed and a microscopic examination of the 
sediment for blood or cells contributing 
evidence as to the nature of the obsirucjing 
lesion \ manometer or recording instrument 
connected with the balloon likewise is useful 
ID esDmating the motor responses of the mtes 
tine above the obstruction The rapiditv with 
which adistcnded and silent jejunum or ileum 
or one vigorouslv manifesting reversi hpw 
will revert to normal motor function when 
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terminal arterioles and capillaries into the 
venous system that determines the amount 
of blood pumped by the heart. This rate, on 
the other hand, is determined by the amount 
of blood required to keep the diffusion pres- 
sures in them of oxygen and carbonic acid 
approximately constant Y. Henderson has 
further developed this idea in his “veno- 
pressor reflex ” Consequently the regulation 
of both circulation and breatWng is essentially 
chemical and is governed by the same factors 
Thus it becomes obvious that any cause 
which interferes with the maintenance of nor- 
mal partial gas pressures in the tissues may 
start asphyxia Reduction of oxj'gen supply, 
—caused by obstruction of the air-ways or 
by decreased permeability to gases of the 
respiratory pulmonary’- membrane (inflamma- 
tory edema, destructive lesions) or by reduc- 
tion of the respiratory field (retention of 
e.xudates, bronchial obstruction, atelectasis, 
pneumothorax, empyema), or by reduction of 
o.x}'gen in the inspired air, has its immediate 
repercussion upon the function of the respira- 
tory center. Anoxemia of the respiratory 
center causes increase of the respiratory rate 
which may or may not correct ano.xemia. If 
it does not, a vicious cycle starts which, if not 
broken, leads to fatigue of the respiratory 
center and death This cycle begins with 
tachypnea which washes out carbon dioxide 
and leads to apnea Because of the elimina- 
tion of the normal stimulus of the respiratory 
center there is a further increase in anoxemia; 
fnitbermore, because of the decreased partial 
tension of carbon dio.xide, hemoglobin is 
saturated to a higher degree with the avail- 
able o,xygen (Bohr phenomenon). Thus 
c3’-anosis may be absent although anoxemia 
is increased because of the production of a 
more stable oxyhemoglobin compound under 
decreased carbon dioxide tension. On the 
other hand, the drop in partial pressure of 
carbon dioxide in the tissues decreases the 
muscular tonus necessary for the propulsion 
of the blood from the terminal arterioles and 
capillaries into the veins and the right heart 
(venopressor reflex of Y Henderson) This 
author, to whom we owe so many important 
contributions on this subject, believes that 
the decrease of carbon dio.xide abolishes mus- 


cular tonus. This is possible. However, as 
we do not know exactly what muscular tonus 
is, the actual e.xistence of this reflex is subject 
to discussion. Keith called the terminal 
arterioles “peripheral hearts” meaning, as 
does Henderson, their importance in the pro- 
pulsion of the blood. Whatever the mechan- 
ism may be, it is certain that a considerable 
decrease of carbon dioxide causes a drop of 
arterial pressure and peripheral stasis which 
further increases ano.xemia. 

Moreover, just as respiratory disturbances 
are caused by ano.xemia so does impaired 
cardiac action due to organic diseases of the 
heart lead to anoxemia by defective circula- 
tion, blood stasis, and finally pulmonarj'- 
edema. Thus, asphyxial death in cardiac 
disease is caused by the same mechanism as 
asphjodal death m pulmonarj' diseases or in 
obstruction of the air-ways 

These considerations were necessary, I be- 
lieve, because, among manj’- internists and 
surgeons, there is still a tendency, regarding 
the mechanism of asphyxia, to separate cir- 
culation from respiration and to disregard 
this close correlation and interdependence 
e.xisting between them Asphjxda can be de- 
fined as “the disturbance of gas e.xchanges in 
the tissues caused by abnormal breathing, or 
abnormal circulation, or of defective oxydative 
ability of the tissues”; therefore, it should be 
treated as a whole, with the main objective 
of re-establishing the normalcy of gas e.x- 
changes in the tissues 

It should always be borne in mind that pro- 
gression of asphyxia due to defective o.xygen 
supply may proceed with extreme rapidity. 
In fact, we possess no other reserve of oxj-^gen 
in our organism than 600 cubic centimeters 
which is present in the 4,000 cubic centi- 
meters of air contained in our lungs (which 
contains 15 per cent of o.xj’-gen). This amount 
is hardly sufficient for maintaining life for 2^ 
minutes when all supply from the outside is 
cut off. In fact, seven or eight breaths of a 
neutral gas, such as nitrogen, or hj'drogen, 
bring loss of consciousness due to oxj’^gen 
want and are followed by death if oxv'gen is 
not replenished. 

The scope of this study does not allow a 
more detailed discussion of the chemical and 
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D eath of the boclj as a whole in 
htghcr organisms, said Paul Bert 
(1878), IS alwaja due to want of 
o\> gen, w hate\ et its cause ma> be 
Life 15 continued so long as exchanges of 
oxygen and carbon dioxide m the tissues are 
earned on in a normal wav Cas exchanges 
depend upon and are regulated by their re 
&pi.cti\e partial presaurcs and the aim of pul 
monar> ventilation is precisely to maintain 
these pressures at constant levels wbatevtr 

From tnc DrpartmtntsolSurcicil Rewarehof Cornell I antr 
iitr MeJiCf] Colitge inrf ol Iliofaa< Surgery 0/ Vlelropoiitin 
ano Ha View lIo»^tals 


may be the metabolic needs of the different 

tf S ICS 

On the other hand, the supply of oxygen 
and the removal of carbon dioxide are accom 
plished bv the circulating blood Therefore 
Circulation is but a part of respiration and 
both CO operate in the closest wav in order to 
maintain and preserve constant the con 
ditions of life m the internal environment 
the blood, as Claude Cernard <>aid in his 
Lessons on the Phenomena of Life ’ 

Thus vve arrive at the fundamental concep 
tion of the phy siology of respiration— that res 
puation and circulation arc so regulated as 


to keep both oxygen pressure and oxygen ion 
concentration verv nearly constant in each 
^ part of the body, and that respiration and 

arculation are regulated by the changes in 
f -t gas pressures in the tissues during hie UVn 

' once, says Haldane the fundamental fact 

^ *5 grasped that thu flow of blood through the 

.1 ■'-Ik, bodv IS correlated with gas pressures m the 

Vk tapiHanes, the whole physiology of circuU 

V. appear? in a new light It is neither the 

T heart nor the nervous centers which govern 

L t the arcu/ation rate but the tensions of gas m 

the tissues as a whole anil they govern it 
*•" atcuraev and dehcaev comparable to 

P that With which thov govern brtathing Ihe 

‘ heart and vasomotor system arc only the 
executive agents which carry out the bidding 
of the tissues just as the lungs ami rervous 
^ ?|K » a? j svbtem do in the case of breathing 

^ k vfr'' Thus the problem 0/ the regulation of cir 

p culation under norma) conditions seems in the 

mam to resolve itself into that of the regnfa 

ttan 6y (ht tissues of tie cuiskhI of blood 
Tu J l-unsc'do„2i Use of the apparatus dunne t> to t/e heayl (Haldane' In other 

hojes siijrhi marginal con«>lidatKm of ifir left lower and h is the rate at which the 'Vstemic 

partial corsofidatwn of the left upper anrfnfcnfcaf of the allowed through the tlsbUCS fro/n the 
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lower jaw relaxes because of gradual suppres- 
sion of muscular tonus Spurious inspirator3- 
movements of lips and nostrils replace real 
respirator)' ones and no effective respiratoi)' 
movements can be detected The skin is 
clammy and covered with cold sweat. The 
radial and femoral pulses are no longer per- 
ceptible. Patella refle.xes disappear and the 
sphincters relax Heart beats are uncertain 
and it is impossible to say at this phase 
whether the patient is still alive or that death 
has occurred 

These are the three principle forms of as- 
phyxia with which we are usually faced All 
intermediate forms ma)' be encountered and 
the passage from one to the other ma)' occur 
ndth disconcerting speed. 

Time is of paramount importance in the 
management of asphyxia One should never 
forget that it is easy to cope with slight 
asphy.xia whereas it is very difficult, if not im- 
possible, to resuscitate a man or animal after 
the heart has ceased to beat Therefore, at the 
shghtest threat of asphy.xia, measures for re- 
suscitation should start at once nithout wait- 
ing for possible spontaneous resumption of 
respiration 

The considerations mentioned give the key 
to the alarming rapidity with which asphyxiffi 
death may occur in patients with pulmonary 
diseases In fact these patients are strongly 
handicapped to any increase of their ano.xemia 
because of their chronic ano.xemia due to the 
pulmonar)' disease This factor is of para- 
mount importance in the complete under- 
standing of asphyxial accidents in these pa- 
tients and of the requirements for successful 
resuscitation Therefore, chronic anoxemia 
desen'es special consideration 
Chronic anoxemia In cases with chronic 
pulmonar)' suppuration, such as tuberculosis, 
abscess of the lung, lironchiectasis, exten- 
sive silicosis or malignancies and more so in 
acute pulmonary diseases especially in bron- 
chopneumonia, ano.xemia is alwa)'s present 
because of uneven pulmonar)’ ventilation, 
inflammator)' edema of the respiratory mem- 
brane, partial destruction of the pulmonar)' 
parenchyma or atelectatic and fibrotic 
disablement of a portion of the lung. As a 
rule compensator)' polyc)'themia is present in 


these cases The slightest increase of ano.x- 
emia in these patients ma)' be the cause of 
asphyxia and rapid death, apparently dis- 
proportionate to the cause which has produced 
it Thus in advanced pulmonar)' tuberculosis 
even moderate pulmonar)' hemorrhage, or 
passage into the bronchial tree of a few cubic 
centimeters of pus from an empyema caffity, 
or obstruction of a bronchus of the healthy 
lung with bronchial exudate coming from the 
diseased side, or spontaneous pneumothorax 
of the diseased or of the contralateral side, 
may cause rapidly lethal asph)'xia. For 
example, a patient who during bedrest is only 
slightly dyspneic, and who, disobe)'ing orders, 
gets out of bed to go to the lax'atory, may 
drop dead because of this otherwise slight 
exertion 

The knowledge of this chronic anoxemia, to 
which the organism may be temporarily ad- 
justed by decreased ox)'genation rate in the 
tissues and possibly by active ox)'gen secre- 
tion of the alveolar epithelium (Ludwig, 
Haldane), is of the greatest importance to 
the internist and the thoracic surgeon. Hal- 
dane wrote in his classic Treatise on Respira- 
tion- “If there were only one clinical lesson 
derived from the perusal of this book I hope 
that it w’ould be that chronic ano.xemia is a 
very senous condition the continuance of 
which ought to be prevented if at all possible.” 

These considerations make it easy to 
understand the dangers to which these 
patients are exposed when they are operated 
upon It is my contention that the prohibitive 
mortality at the beginning of thoracic surger)', 
more especially in tuberculosis of the lung 
and other chronic suppurations of this organ, 
was due to the imperfect knowledge of 
chronic ox)'gen want Respirator)' failures, 
acute dilation of the right heart, and cardiac 
decompensation were the usual diagnoses on 
the death certificates We know today that 
all these vague terms must be replaced by 
“anoxemia ” If actually, without any radical 
changes in operative technique, we are able to 
operate upon patients with even far advanced 
and bilateral pulmonary tuberculosis or 
bronchiectasis with a remarkable degree of 
safet)', it is because of better knowledge of 
chronic anoxemia, of improx'ed administration 
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nen, ous regulation q£ respiration which I have 
presented elsewhere m tbtir relation to the 
tuberculous Jung (fs, 6) I shall mention here 
only two more points First is the so cdled 
Herring Breuer reflex in which expansion 
of the alveoli causes arrest of inspiralioo and 
starts expiration, and collapse of the alveoli 
causes arrest of expiration and starts lospi^ 
ration The legs of these reflexes ate tepre 
sented by afferent and efferent flbers included 
in the vagus acting upon the respirator> cen 
ter Convers-^lj , through this reflex, distention 
and collapse of the lung in the xnecharu 
cal treatment of asphj xia may act as power 
ful stimuli upon the respiratory center The 
second point to be rrcntiontd is the signi 
ficance of rhjtimic respirator} variations 
of intrapulmonary and intrapleural pressures 
upon the function of the heart It is obvious 
that marked increase of the intrapulmouaiy 
and, consequent!}, of the intrapleural pres 
sures hinder the suction of blood mto the 
large v«ns and interfere wuh their empt}ing 
mto the nght heart Xn these ca<es venous 
blood pressures nse and the amount of blood 
passing mto the right heart, the lungs, and 
back mto the left heart, may be considerably 
decreased However, as wili be shown later, 
this phenomenon is of no great importance 
so long as intrapulmonary hjperpressures are 
not very high or of long duration, this is due 
to the marked diflerem.ej> of blood pressures 
in the large artenes and the large veins 

ASPHVXU 

Causes Thecausesptoduangasphjxiamay 
be divided into seven major groups fMeakins 
and l>avnes) 

t Insufficient partial pressure of ox>gcn 
m the inspired air (high altitudes) 

2 Obstruction of air passages or resistance 
to respiration 

3 Obstruction to the passage of gases 
from the alveoli to the blood (edema, inflam 
mation, exudation, destructive lesions cm 
phjsema) 

4 Alteration of oxygen varrvmg capaatj 
of the blood fanemja, carbon monoxide 
nitrate or chlorate poisoning) 

5 Circulatory failure 

6 Pollution of the oxygenated blood by its 


mixing with the venous blood (Uneven 
ventilation of the lungs unaerated channels, 
congenital cardiopathies and the like ) 

7 Inhibition of ox} dative processes in the 
tissues (cyanide poisoning) 

Of al) forms of usphvna the most important 
for the internist and the thoraac surgeon art 
the ones due to obstruction and resistance to 
eespiration, to inflammatot} edema of the 
afveofar membrane to the creation of un 
aerated channels with pollution of the oxv 
genated blood and to the toxic action upon 
the respuaiory center of aaestbetiv gases 
Forms oj asphyxia Asphyxia should be 
divided, according to its degree into three 
forms 


1 Shihi asphyxia This form is charac 
(enzftl bv persistence of respiration and or 
eolation, dyspnea is present and i» accom 
panied by a vanaWe degree of cyanosis The 
degree of cy&TtO!>is, however, is not alwavs 
proportionate to the degreeof asphj xiv Shgnt 
resistance to respiration b> partial tracheal 
obstruction mav cause considerable c}anosis 
with gasping for air, because of retention of 
carbon dioxide although the grade of 
anoxemia may be »hghi On the contrary tn 
the presence of extensive involvement ot the 
brondual and alveolar mucosa cyanosis may 
be shgbt or absent (gray cyanosis) while p'^n 
odic or shallow rapid breathing indicate 
marked anoxemia Gray cyanosis follows 
considerable wasfung out of carbon dioxide 
(Bohr phenomenon), and shows an advanced 
degree of anoxeoua 

3 Hoderate asphyxia If not corrected m 
time, slight asphyxia progresses rapidly to a 
more advanced stage The rate of rpipiralion 
becomes greatly increased periodic and shd 
low breathing develops, leading to fatigue of 
the respiratory center arterial blood pressure 
falls after a temporary elev ation \ tnous pres 
sure nses and convulsions may appear at 


this phase ^ _ 

j S^ere asphyxia These forms are char 
lUenzed bv apnea extreme drop of arterial 
jressurcs and failing or arrest of the heart 
iVlter convulsive attacks the body gradually 
flaxes and becomes flaccid Consciousness 
s gone, the eyes are glassj corneal reflexes 
hsappear, and pupils begin to dilate the 
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there was loss of muscular tonus with dropped 
jaw, dilated pupils and abolished glottis 
reflex 

This method, however, presents two serious 
drawbacks One, common to all resuscitation 
procedures, is that the air-waj's are not alwa\'S 
patent In the operating room or in the 
postoperative wards this is easily insured by 
the introduction of an intratracheal catheter. 
In the field this can be also easily accomplished 
with Flagg’s suction bottle and the intro- 
duction of a pharjmgeal air-wa}’’ or of a Magill 
catheter. The second drawback, specific to 
this procedure, is the exposure of the operator 
to contamination by tuberculous patients, and 
the impossibility, because of the fetor, of carry- 
ing the insufflation for any length of time in 
cases vdth anaerobic suppuration of the lung 

It was precisely the necessity of replacing 
the surgeon or the anesthetist by some me- 
chanical device accomplishing the same or 
similar work that has induced me to investi- 
gate the different apparatus on the market 
based on the pulmotor principle. Thus I was 
led to the e.xperimental and clinical study of 
the apparatus known as the E & J resuscita- 
tor. 

Mechanical resnscilatiou. The E & J appa- 
ratus consists of two parts One acts as a 
simple inhalator The other as resusdtator. 
The latter is a mechanical device composed 
of a number of valves which are activated by 
the pressure of the usual oxygen or carbon 
dioxide in oxygen mixture delivered in tanks 
under a pressure of 2,000 pounds IITien a 
positive pressure of 14 millimeters of metcurj' 
is built up in the mask of this apparatus the 
valves are automatically reversed and a suc- 
tion of — 9 millimeters of mercury is produced 
which is again followed by a positive pressure 
of 14 millimeters of mercuiA'^, and so on. In 
other words, it is a machine based on the prin- 
ciple of the automatic tr^e of the Draeger 
pulmotor, in which the pressures are constant 
whereas the volumes of gas varj' with the 
capacity of the lung of the patient 
Such an apparatus, however, was subject 
to a number of serious criticisms which re- 
quired _ thorough e.xpenmental studv before 
any clinical trial could be attempted The 
principal objection is that intrapulmonary 



and intrapleural pressures produced by this 
apparatus during inspiration and expiration, 
are positive during inspiration and negative 
during expiration, that is the opposite to those 
in normal respiration Therefore, a list of 
requirements was drawn which was submitted 
to strict experimental investigation. These 
requirements are the following: 

I Is this apparatus technically reliable 
and constant in its action? Is it constant in 
both positive and negative pressures inde- 
pendently of pressure in gas tank, does it 
function regularly under prolonged action? 

_ 2. Is its prolonged use without an}' danger, 
either organic upon the lung or functional 
upon respiration and arculation? 

3. What is the efficac}^ of this apparatus in 
cases of asphyxia; mechanical (submersion, 
larjmgeal, or tracheal obstruction) or chemical 
(anesthetic gases)? 

4 Can this apparatus be used, e.xperimen- 
talh', in long operations upon intrathoradc 
organs (heart, lung, and esophagus) in which 
the pleural ca\dty is maintained open for a 
long period (over 3 hours)? 
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of anesthesia, and of more rational pre opera 
tivc preparation and postoperative manage 
ment of these patients This has been ac 
complished bj a closer correlation bttneen 
operating work and the restarch laboratorj 
Chest operations arc conducted today v»th 
the accuracj and minute precautions of pbjt 
siological experiments, converselj laboratory 
animals are subjected to similar operations 
after previous preparation rendering their 
condition as similar as possible to our pa 
tients (5) 

The result of this close co-operation of 
operating ipom and laboratory dunng the last 
5 years m ||ie two departments of thoracic 
surgery unS^mj direction, m the Metro 
politan and Sea View Hospitals of the City 
of New York, has been that the mortality has 
fallen from 20 p^r cent of 5 years ago to Mow 
8 per cent even though patients with far 
more advanced conditions arc being sub 
nutted to surgical treatment, especially dur 
mg the last 3 years 

The ideas on asphyiua and resuscitation 
expressed m this study have been developed 
dunng this work They may, occasionally, 
be in disagreement with gencralh accept^ 
opinions, nevertheless they are backed, I be 
lieve, by substantial clinical and experimental 
evidence 

UANAOEMENr Ot ASPIIVXM 

Little will bi" said regarding the first two 
forms of a'lphyiaa Careful removal 0/ any 
foreign matenal obstructing the bronchi fof 
lowed by manual rhythmic compression of 
the chest and inhalation with 7 to lo per tent 
carbon dioxide in oxygen is generally saifiaent 
to restore tegular respiration However pro 
longed administration of carbon dioxide in 
oxygen (5 to 7 per cent; may be required 
after resuscitation until the danger is over 
This is especially important in carbon moti 
oxide poi-otimg in which protracted oxygen 
carbon dioxide inhalation treatment is of 
paramount importance for complete recovery 
and prevention of complications 

More important and far more difficult is 
the management of the severe forms of 
asphyxia I want to insist upon the point 
that in cases with apnea no time shouM he 


lost with attempts of resuscitation by mhala 
tion and manual artificial respiration This 
applies not only in chest surgery where 
manual resuscitation is out of the question 
but also in all cases of asphyxia in which the 
patient does not breathe It is obvious that 
in such cases oxygen has to be forcibly intro 
duted into his lungs Even beginning flacad 
ity causes the chest to collapse in positior of 
extreme expiration, so that little air, if any, 
can be aspirated into the lung by the expan 
Sion of the chest lolloaing the compresi2on 
by the methods of Shaeffer or Sylvester or 
any other I agree perfectly with Yandel 
Henderson that “the inspirations that occur 
between oampressiotis (m manual artificial 
respiration) are produced wholly by the 
tome elastiaty of the victims' raid expansion 
After the body is flaccid no form of raanipula 
tion can induce the slightest inspiration ' 
Mfiulh Uf moulh tnsnjiahon The mode of 
resuscitation that has given me the best re 
suits 10 cases of sev ere asphyxia, is the irame 
diate application of mouth to mouth losuSa 
lion I know of no method of resuscitation 
more efficient and more rapidly effective In 
a number of instances with patients appar 
ently dead, this method has produced striking 
resuscitations It is a puzzle to me that this 
mode of resuscitation is not mentioned m the 
treatise 0/ Haldane or in the wntmgs of ^:8C 
del Henderson on resusatation Waters and 
Bennct, on the contrary in a recent paper m 
which they had studied the respective roents 
of different methods of manual resusotation 
concede that the best of them (Sylvesters) 
is second only to mouth to mouth insuffla 
tion Physiologically this is a sound pm 
cedute because it allows tie immediate ad 
numstratiOQ of the correct nuxturc of carbon 
dioxide in oxygen under the correct conditions 
of temperature, moisture, pressure and at the 
proper intervals Moreover it takes advan 
tage of the powerful Hernng Breaer 
buch striking results have been obtaircd by 
this procedure that it has been routinely used 
m niy services during the last 10 years m 
all patients with asphyxia Patients have 
been revived m whom the heart beats couW 
hardly be detected and only bv the move 
nKDta of jntracardiac needle, and in whom 
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Fig 3 Action of intrapulmonary hjiierpressure (20 cm. of \\ater) and hypopre^- 
sure (—20 cm of water) upon arterial and \en0u5 pressures From up down, arterial 
pressure, mtrapulmonar>' pressure, \enous pressure and time m seconds As the in- 
trapulmonary pressure rises the artenal pressure drops and venous pressure rises 
(graph of Rost) 


rapidly to 14 millimeters of mercury, j, and 
faUs almost vertically to minus 9 millimeters 
of mercury, 4, from ivhich it rises to a slightly 
negative pressure, 5 If vre neglect the inter- 
mediate osdUations due to the play of the 
valves and the “jumps” of the manometer 
(Fig. 3B) we can distinguish in the action of 
the apparatus two phases, (i) r', 2', j' of 
insufflation and a second, 3', 4', 5', of suction. 
Before the rise as before the fall, we find a 
period of slightly positive, 1-2 and another of 
slightly negative, o-i' pressures which con- 
stitute two-thirds of the cj’’cle. 

As the tempo of the cj'cle depends upon 
and is regulated by the pressure obtained, it 
becomes more rapid when the capacity of the 
lung (the bag here) is decreased and slower 
when the capacity is increased. Likewise it 
is influenced by the “volume” of gas allowed 
to enter the apparatus. Thus, obstruction of 
the air passages is immediately signaled bj^ 
the rapid tempo of the apparatus. 

On the contrary, the changes occurring in 
the pressure in the gas tank as it empties were 
shown to be without ani'' marked influence 
upon the pressures and rhythm of the respira- 
tory cycle. Tracings were taken with pres- 
sures in the tank decreasing from iSoo to 


30 pounds. Figure 4 shows that there were 
no appreciable changes either in the height 
or in the frequenc}’^ of the oscillation when 
the pressure of the tank has fallen to only 
30 pounds 

The apparatus was tried in continuous func- 
tion for 1 2 hours ■without showing any changes 
in the tracings. 

It was concluded, therefore, that the me- 
chanical construction of this apparatus in- 
sures a regular, accurate, and prolonged 
function which is maintained unchanged until 
the tank is practically empty (30 pounds’ 
pressure) 

Effects of prolonged action of the apparatus 
upon normal dogs (loithont presyiotis operation). 
The problem to solve was whether prolonged 
use of the apparatus on normal dogs caused 
any organic lesion of the lung or any func- 
tional disturbances of respiration and circula- 
tion, and for how long the use of this appara- 
tus could be prolonged rsfithout any untoward 
effects. 

Before gi'^’ing our experimental findings I 
think it is of interest to quote from the 
literature on the effects on intrapulmonarx* 
hj^jerpressures and h}’popressures 

Chilling^’orth and Hopkins (1930) carried 
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Tigs Graph}ULeDu.itKth«outky&hjwiitnFigut«t 
A iho'Anabove t^iettctualgrspbsoftbccbiorelonDDuDom 
ettr tad below of the mercury nunometer Tunes «re 
registered u seconds r 3 and i show the building up of 
poiiUve pressure (14 nxm Rg) 4 «nd / the negeuve 
pressure fi sbo«8 the sane graph nben the parUof the 
curve teprfMntinz op'Wrg and elo>ms of the valves bad 
been elunmated in oider to show more clesrty the function 
of the sppsratus 

5 \Vhat are the results if an> obtained 
from asphjxtated and apneic ammalo, the 
lungs of which have been maintained venti 
lated by this apparatus, w hen direct macsage 
of the heart is applied several minutes after 
complete arrest of cardiac action^ 

6 What IS the action of this apparatus on 
humans who have developed apnea in the 
course of, or following thoraac operations-' 

EXPERIMENT. INVESTIGATION 

It IS obvious that the points raised above 
could not be answered satisfactorily by super 
haal inquir> or with preconceived ideas for 
or against the principle upon which this ap 
paratus is based Therefore these problems 
were submitted to a long experimental inves 
ttgation which was carried out in the labora 
tory of Surgical Research of Cornell Itedical 
College, with the collaboration of Dr G 1 . 
Birnbaum Forty two dogs were u^ed A 
number of clinical observations and expen 



Tig 4 Tncmg Uken Hhile tbe Unit slmoit empty 
aod pre»ure in it n«s ol p poUDdi only timlia] prewure 
eooopouadt) A conpsmon of ihii grapfi with Figure j 
tbAKvtiftctvMgev vnlh« nt euwe 

mentaf results gathered cltinng previous ex 
penmental and clinical work on submersion 
fto appear shortly) have been used in this 
in\e»tigatton 

i Mechanical ^aency of the apparaltit 
The function of the apparatus was first 
thecked by graphs taken with mercury and 
chloroform manometers For this puipose 
the mask of the apparatus was connected with 
a rubber bag representing the lung (Fig s) 
In the two tubes leading from the apparatus 
to the mask were interposed two T tub^s, i z 
the vertical branches of which were connected 
with a 1 tube j which was connected with 
two manometers one chloroform and the 
other mcrcuiy Thus the tubes of the appara 
lus, 4 5 were connected with the bag and 
the manometers 

The study of the graphs taken with this 
actang'*ment (Fig 3) showed that the up and 
down strokes representing positive (upward) 
and negative pres:.ures were perfectlj regu 
far their heights above and below the basal 
line were equal and their spaang the same 

The graph of Figure 3 gives a clear idea 
of the functioning of the apparatus At the 
start the pressure is slightly positive for a 
diort while i to 2 (Fig 3A), then it rues 
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■when instead of plain oxj'gen, this author used 
4 and 6 per cent of carbon dioxide in oxygen 
mixtures all other conditions of the experi- 
ment being the same, the changes in venous 
and arterial pressures were much less marked 
Figure 6, represents the results obtained by 
using, respectively pure ox>'gen (right end 
of the curve), and 4 and 6 per cent mixture of 
carbon dioxide in oxj'gen (middle part of the 
curve b and c) The fall of arterial and the 
rise of venous pressures during h3rperpressures, 
sharplj" marked when the dog was breathing 
pure oxj'gen, a, are hardly noticeable or ab- 
sent when carbon dioxide in oxj'gen mixture 
was given, h, c, In all these experiments the 
dog was curarized and anesthetized with 
chloral 

Rost reports that animals anesthetized -with 
ether or chloral did not present any untoward 
after-effects folio-wing prolonged application of 
hyperpressure or hj'popressure Application 
of the same technique on the human did not 
show any untoward effects. Electrocardio- 
grams taken at the end of the experiment 
showed no changes 

In our experimental study 7 dogs, of 10 
kilograms average weight, were submitted to 
the action of the apparatus They were all 
anesthetized by sodium amjdal (55 milli- 
grams per kilogram intraperitoneally, 10 per 
cent solution) or vdth ether. The duration of 
the expenmen ts varied from i to 8 hours mth- 
out interruption No intratracheal cannula 
or air-way was used 

When the action of the apparatus did not 
last over i hour and 30 minutes, there was no 
period of apnea when the mask was discon- 
nected, and the animal immediately resumed 
normal breathing On the contrary, when the 
action of the apparatus was prolonged for 6 
hours and over, there was often a period of 
apnea In one animal (dog 22, 7 hour experi- 
ment) apnea lasted 4 minutes and 11 seconds 
In another animal (dog 23, 6 hour e.xperi- 
ment) apnea lasted i minute and 40 seconds. 
In both, normal respiration resumed spon- 
taneously and proceeded normally. 

In dogs 26, 27, and 28, on the contrary, 
with duration of the experiment of, respec- 
tively, 3 hours and 20 minutes, 6 hours, and 
4 hours, there was not the slightest apnea In 



Fig 7 Heating of gases going from E &. J apparatus to 
the dog (Exp 28) 


dog 24 the apparatus was connected with a 
tank of compressed air; in the others with a 
tank of s per cent carbon dioxide in oxv'gen 
mixture 

However, an important complication devel- 
oped in the course of this investigation Dogs 
22, 23, 24, and 25 died between 12 hours and 5 
days after the e-xperiment although blood 
pressure and pulse rate had come back to 
normal At the autopsy relativel}’’ slight pul- 
monary or other lesions were found, which 
could not e.xplain death Figure r shows the 
lung of the most affected of these animak (dog 
22) Suspecting chilling as a possible cause of 
these deaths because the rectal temperature 
in aU these dogs had dropped to around 31 
degrees C. at the end of the experiment, we 
endeavored to avoid loss of heat and to main- 
tain the body temperature around 38 degrees 
C. rectally. Dogs 25, 27, and 28, in which 
such precautions were taken, did not show the 
slightest trouble follo-wing the e.xperiment. 
Dog 25 especially in which a heating and 
humidifying device of the gas mixture was 
used (Fig 7.) showed the most uneventful 
recover}^ 

I deem it of interest to give here a short 
resume of the protocols of these animals. 

Experiment 22 Male dog, 12K kilograms. The 
action of the resusatator was prolonged for 6 hours 
Carbon dioxide in oxx-gen, 5 per cent -was used. 
\Mien the resusatator vras disconnected the animal 
presented apn^ which lasted 4 minutes and ri 
seconds. Respiration continued normal thereafter. 
However, the animal was deeph- in shock, with 
comeal and hght reflexes absent. ' This animal was 
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Fie 6 Saoe «*peninent «$ in Fi^re j ^owinc that th« fffefts 0/ lotrapulniwury hyperpressure 
ana hypopreMUM upon arterial and tenous blood pre$»ure are touch lesjmariedivbM josteidof pure 
oaygen a lauture ol ovftea carbon dioxide »aa uaed 


out expenmental ttork on dogs in order to 
test whether positive mtrapulmonary pres 
sures were like)} to cause abnormal resistance 
to circulation and heart failure They found 
that when the lung was inflated with air under 
pressure to or above So millimeters of mer 
cury and this pressure was sustained tor 10 
seconds, there was considerable fall of the 
sjstemic arterial pressure while the venous 
pressure increased In one experiment, m 
which the mtrapulraonary pressure was 
brought to 80 millimeters of mercury the arte 
nal pressure fell from 15O millimeters of mer 
cui> to a6 millimeters of mercury and the 
venous pressure rose to 120 centimeters of 
water On releasing the intrapulmonary pro 
sure the arterial pressure gradually returned 
to i;S millimeters of mercury, reaching this 
level within one minute Haldane comment 
ing on these findings sai s "It is obvious that 
high intrapulmonary pressure could not cause 
heart failure in consequence of an abnormal 
strain thrown on the right ventricle owing to 
evcessive resistance to the outflow of blood 
fton it, because there was little or no blood 
entering the ventricle to be pumped out 
ward” 

A thorough experimental work was earned 
out b} Rost (1932) on the effects of mtrapul 


monarj hyperpressure and hypopressure m 
dogs In Figure 5, representing a graph of this 
author, are registered the results of hyper 
pressure (?o centimeters of water) and hypo 
pressure {—20 ccniimelersof water)on8 dog 
anestbetired with chloral and curanzed In 
this graph arc recorded from up down, arte 
nal pressure (femoral artery), mtrapulmonarj 
pressures (tracheal cannula), venous pressure 
(jugular vein), venous Wood fJoir and time 
m seconds It is dearly shown in this graph 
that as the intrapulmonary pressure is raised 
venous pressure nses and arterial pressure 
falb The fall of the former being proper 
tionate to the duration of the intrapulmonary 
hyperpressuie When the intrapulmonary 
pressure was decreased to —20 miifimeters of 
water the arlenal rose and the venous pres 
sure dropped The second penod of hyp '7 
pressure in this curve was prolonged for 60 
seconds The artenal pressure showed a much 
greater drop even then, however, imme 
diately after release of the intrapulmonary 
pressure both artenal and venous pressures 
were restored to normal Continuation of this 
experiment for over an hour did not prMucc 
any damage to the lung or to the ctrcuhuon 
not was the flow of the venous blood m 
fluenced It is of importance to note that 
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when instead of plain oxygen, this author used 
4 and 6 per cent of carbon dioxide in oxygen 
mixtures all other conditions of the expen- 
ment being the same, the changes in venous 
and arterial pressures w'ere much less marked 
Figure 6, represents the results obtained b)' 
using, respectively, pure oxx'gen (right end 
of the curve), and 4 and 6 per cent mixture of 
carbon dio.xide in ox}'-gen (middle part of the 
curve b and c). The fall of arterial and the 
rise of venous pressures during h3’perpressures, 
sharply marked when the dog was breathing 
pure oxj’-gen, a, are hardly noticeable or ab- 
sent w’hen carbon dio.xide in oxygen mixture 
was given, b, c, In all these experiments the 
dog was curarized and anesthetized with 
chloral. 

Rost reports that animals anesthetized with 
ether or chloral did not present any untoward 
after-effects following prolonged application of 
hyperpressure or hy^opressure Application 
of the same technique on the human did not 
show any untoward effects Electrocardio- 
grams taken at the end of the e.xperiment 
showed no changes. 

In our e.xperimental study 7 dogs, of 10 
kilograms average w'eight, were submitted to 
the action of the apparatus. They were all 
anesthetized by" sodium amyrial (55 milli- 
grams per kilogram intraperitoneally, 10 per 
cent solution) or with ether The duration of 
the experiments varied from i to 8 hours with- 
out interruption No intratracheal cannula 
or air-way w'as used 

■ftffien the action of the apparatus did not 
last over i hour and 30 minutes, there w'as no 
period of apnea when the mask was discon- 
nected, and the ammal immediately resumed 
normal breathing On the contrary, when the 
action of the apparatus was prolonged for 6 
hours and over, there was often a period of 
apnea In one animal (dog 22, 7 hour experi- 
ment) apnea lasted 4 minutes and ri seconds 
In another animal (dog 23, 6 hour experi- 
ment) apnea lasted i minute and 40 seconds 
In both, normal respiration resumed spon- 
taneousty and proceeded no^mally^ 

In dogs 26, 27, and 28, on the contrary, 
'vith duration of the experiment of, respec- 
tively, 3 hours and 20 minutes, 6 hours, and 
4 hours, there w'as not the slightest apnea In 



Fii; 7 Heating of gases going from E & J apparatus to 
the dog (E-tp 28) 


dog 24 the apparatus was connected with a 
tank of compressed air; in the others with a 
tank of 5 per cent carbon dioxide in oxy'gen 
mixture. 

However, an important complication devel- 
oped in the course of this investigation Dogs 
22, 23, 24, and 25 died between 12 hours and 5 
days after the e.xperiment although blood 
pressure and pulse rate had come back to 
normal At the autopsy' relatively slight pul- 
monary' or other lesions w'ere found, w'hich 
could not e.xplain death Figure i shows the 
lung of the most affected of these animals (dog 
22) Suspecting chilling as a possible cause of 
these deaths because the rectal temperature 
in all these dogs had dropped to around 31 
degrees C. at the end of the experiment, we 
endeavored to avoid loss of heat and to main- 
tain the body temperature around 38 degrees 
C. rectally. Dogs 25, 27, and 28, in which 
such precautions were taken, did not show the 
slightest trouble following the e.xperiment. 
Dog_25 especially in w’hich a heating and 
humidify'ing dex-ice of the gas mixture was 
used (Fig 7.) showed the most uneventful 
recovery. 

I deem it of interest to give here a short 
r&ume of the protocols of these animals 

Experiment 22. Male dog, 12K kilograms The 
action of the resuscitator vas prolonged for 6 hours 
Carbon dioxide in o.xj'gen, 5 per cent was used 
yylien the resusatator was disconnected the animal 
presented apnea which lasted 4 minutes and ii 
seconds Respiration continued normal thereafter. 
However, the animal was deeply in shock, with 
corneal and light reflexes absent. This animal was 
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Fig 6 T^haiqu# fxpennental stgtfy in ispbyua (ubmenioo Tbe Iif»d of Ibe 
Mg pcevtois(!r«ii9'Cbctu^ sasinircMlucodioto* mruJliccylindfr tba bood Ob# 
base of this cylifldof «a» rlosnt by* rubber SKOibniie perforated la lu center To 
tbe other base of (be cylinder »as soldered a funnel Uie devoce tbmucb nbicb nater 
Cnild be poured into tiv' hood Tbeoeckof tbe aniadwas shaved andanotcted nitb 
petrolatum The hole in the rubber membrane «aa slight)}' stretched and tbe head 
of Che animal passed through it Thus ibe base of tbe hood was closed watertight 
and the head of the aoima) could be submeigred by fiaag tbe hood with water So 
unduesincturenaseterteduponCheneckof tbeaunal A paeunogfaph was applied 
Oft (he chest of tbe annual and a canotJa nas introduretf into Ibe temonl artery 
This teehflique allcnted continuous recoiding of respiratory moveaenU and bloM 
pressure 


found dead the nest tnoming about 10 to 12 hours 
after the experimeat Autopsv showed light con 
soiidation in tbe left lower and partial tons^idation 
of tbe left upper lobe and right leaf of the accessory 
lobes as shown in the photograph of the specimen 
(Fig 1) 

It was thought Chat the anicoat probablv died 
from oxygen pneumonia sihlc he was bieatbiog in 
an atmosphere of 95 per cent oxygen and in this 
instance th'- partial tension of oxygen m ihe mixture 
n as 722 Tnillimelers of mercury instead of *49 mUh 
meters of mercury as in atmospheric air 

Histological section showed pulmonary con 
gestion with moderate edema in the areas of con 
soUdalion 

However, tbe rectal temperature of this 
animal at the end of this experiment was 31 
degrees C instead of 39 degrees C vhich ts 
norma! for the dog This subnormal tempera 
ture was attributed to the rapid etaporaUon 
tahing place in the lung to the low tempera 


turc of the gases, and tie immobilttv of the 
anesthetized animal Moreover, since tbe 
gases were dry, thej might have caused pul 
monai> imtation by their dchjdratiog effect 
For the solution of this problem the follow 
ing expenments were earned out 
Oi> gen carbon dioxide mixture tias re 
placed fay plain compressed air in order to 
contna or rule out oxvgen pneumonia 

Experiment »3 Male dog lo’i Ulobraros 
Sodium amvt^ was given intraperitoneaffy SJri'^ 
grams per kilogram The apparatus was connected 
with a tank of compressed air 

This experiment wa earned out (of 6 hours, an 
other condtuons being the same as for ex^r^ent 
ja The animals temperature at Ihe end of the ex 
pertment was again ji degrees C Tbe aciffl« 
present^ apnea when the resuscitator was discon 
nected its duration was i minute and 40 seconds 
Hus ammil died n hours after the eipenment 
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Fig 9 Graph of submersion in water (dog, technique of Fig S) showing the four phases of 
asphyxia in submersion Upper cune, respuratton, lower, blood pressure. 'W, Water was poured into 
the hood It IS followed by reflex arrest of respiration (imtial apnea) and elevation of blood pressure. 
r-2, first phase, duration i minute. 2-3, Respiration becomes irregular and blood pressure con- 
tinues to nse — second phase, of dj’spnea, duration r minute. From 3-4 respiration gradually 
stops and blood pressure drops rapidly— third phase of terminal apnea, duration i minute 4 - y, 
Drop of blood pressure continuous and at the end the heart stops— fourth phase of arrest of the 
heart. 


Autopsy showed again slight marginal consolidation 
which could not be the cause determining death 
Thus the cause of death in the prevuous e.xpenment 
(dog 22} was not necessarily otygen pneumonia. 

The above findings vere further verified by 
two additional experiments: 

E.xperiment 24. The action of the apparatus was 
prolonged for i hour, using carbon dioade m oxygen 
(05-5 per cent) Dog, g }4 kilograms, anesthesia 
with amytal 50 imlhgrams per kilogram. The rate 
of the apparatus was 15 per minute. Gas pressure 
in tank was 1700 pounds Other conditions were the 
same as in experiments 22 and 23 The rectal 
temperature at the end of the e.xperiraent was 32 
degrees C. These animals presented no apnea 
Ocular and comeal reflexes were normal, anus only 
slightl}' patent. The last day of life the dog appeared 
rather sick. He died 3 days later Postmortem 
examination revealed no appreciable pulmonary- 
lesions. 

Experiment 25. Dog, 9 kilograms Sodium amy- 
tal anesthesia, 50 milligrams per kilogram body- 
weight The apparatus was connected mth a tank 
of carbon dioxide in oxygen (95-5 per cent), initial 
pressure in tank was 1800 pounds This experiment 
lasted hours Again, at the end of the e.xperi- 
ment the temperature had dropped to 31 degrees C. 
The animal died within 10 hours ,At autopsy no 
sizable lesions of the lung were found 

These experiments suggested that the cause 
of death might have been related to an exces- 
sive chilling of the animals. It was therefore 


interesting to prevent chilling, eliminate drop 
of temperature, and see whether death could 
be prevented, all other conditions remaining 
the same. 

Three e.xperiments were carried out: 

Experiment 26. Dog, x 5 pounds. -Amytal, 55 
milligrams per kilogram of body weight. This ex- 
periment was conducted exactly* as experiments 22. 
23, 24, and 23, the only- differences being that 
measures were taken to prevent a drop of tempera- 
ture by covering the animal with several blankets 
between which an electrically- heated pad was 
placed. Rectal temperature was maintained con- 
stant between 3S 3 and 39 degrees C. (readings 
taken every 3 minutes). Rate of the resusdtator 
was 20 per minute. Initial pressure m the tank was 
1300 pounds. Carbon dioxide in oxygen marture 5 
per cent. .Action of the apparatus was prolonged for 
3 hours and ao minutes. At the end of the experi- 
ment there -was no apnea. Corneal reflex was active. 
Refie.xes to hght normal; anus contracted. .Animal 
was out of anesthesia 2 hours after the end of the 
expenment, up on his feet, and he ate and drank. 
This dog remained in perfect condition. 

Expenment 27. .Apparatus was connected with a 
tank of compressed air as in experiment 23 Dura- 
tion of experiment 6 hours. Dog, 8 kilograms: anes- 
thesia with sodium amy-tal, 53 miHigrams per kilo- 
gram body- weight. Rate of apparatus rS per minute. 
This rate was obtained by turning down clockwise 
the regulating %-aIve of the apparatus so that the 
gases were turned off more than half. The animal's 
own respiration rate before the mask was applied 
w-as 14 per minute. Rectal temperature was main- 
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tamed at 38 5 degrees C Peessure w the tank at the 
start of the eapenment «as 3000 pounds at the end 
of the experiment it was 450 pounds No apnea 
occurred and the animal uas up and about j hours 
after the end of the experiment He tema n^ in 
perfect condition 

The above expcnttiecits (26 and »?) have 
shown conclusive(> that the death of dog!> 22 
23, 34, and 25 was not due to o^gen pneu 
raonia and the hypothesis of death caus^ b> 
excessive chilhng was corroborated In fact, 
when the loss of heat was prevented the dogs 
were aWe to stand 6 hours of contmuous ac 
tion of the resusatator, using a 95-5 per cent 
carbon dioxide in oxygen mixture or com- 
pressed air without anj evil after effect 

This question of death due to the lo venng 
of the temperature of the animaJ was of par 
ticular interest Therefore, m order to tjimi 
nate anv possible error, in the following e\pe 
riment (dog jS) the gases were heatrf and 
humidified before being Jed into the masl.., b> 
passing through a two tubed bottle containing 
waterheatedtoaboutioodegreesC (Fig 7) 
The animal was not covered with blankets 
and electric pad The protocol of this expen 
ment follows 

Experiment i5 Male dog weight 35 pounds 
S&diuRV araylal was given inirapmtoneally ss 
mill grams per kilogram body weight Aw»rat«s 
connected vitk carbon dioxide in oxygen (95-5 per 
cent) Layout of experiment as in drawing (Ftg 7) 


A large boiiJe contsmmg water which could be 
heated was interposed in the insufBalioo lube of the 
£ A J resuscjtstor and a similar bottle contaimog 
calcium chloride was inteipr>sed in the suction tube 
going from the mask to the machine Thus the gases 
going to the mask were heated and bumidifted while 
the moisture in the nses coming from the mask was 
intercepted in boft/e S in order to avoid posiibU 
damage to the apparatus The temperature of the 
gases IS the mask was checked b> a theroiometer 
lipped under the mask the temperature of the body 
was recorded by another thermometer in the lettum 
The duration of this experiiaent was exactly 4 hours 
a* > cubic centimeters more of 10 per cent solution of 
amyta} was given duriag this time to maintain the 
aniinal under ane«lhesu The temperature in the 
ma«fc varied from 37 to 30 degrees C and was regu 
Jated by turning the healer on or off Rectal temper 
aturc tayed 38 degrees C throughout the expen 
ment Tressure in the gas tank was 1500 pounds at 
the start and 100 pounds at tit end of the esperi 
ment The rate of the apparatus was sa at the be 
ginning tv in the middle of the experiment and 34 
during the last 5 minutes of the exper meat There 
was no apnea at the end of the ex^riment 
The stomach of the animal was slightly di^terded 
at the cad of the expe iment Corneal and light re 
flexes were pre ent and very active Three hours 
later the animaJ was on bis legs and able to ta' and 
drink Tbeneitday the animal was normaland re 
mamed m good condition 

jrBCHANICAL RES0SCJTATJON 
All students of asphyxia and resuscitation 
agree that the general term of “asphyxia 
IS a vague, confusing and often misJeading 
term In fact, as it mil be present)/ shown, 
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I ist phase ’ >— and phase-a ' — ^3rd phase — ' ’ — ^4th phase — > 


Fig 1 1 Failure of attempt at resusatation in submeraon The hood was removed at the end of the 
third phase Blood pressure continued to drop Bronchoscopic aspiration of fluid was applied 30 sec- 
onds after remo\al of hood, and mtratracheal insufflation 30 seconds later without any result 


aspliysia, vrliatever its origin may be, is com- 
posed of four distinct phases which follow one 
another but they present diSerent symptoms 
and different prognoses Thus, for example, 
while resuscitation is verj" easy at the first 
and second phase, it becomes difficult at the 
beginning of the third phase, very difficult at 
the middle of this phase, and quite impossible 
at its end, and in tbe fourth phase. Therefore 
when the question of resuscitation is discussed 
and especially when the merits of the different 
procedures are appraised and compared, it is 
absolutely necessarj’- to indicate with the 
greatest accuracy not only the phase but also 
the period of the phase of asphy-ria in which 
the reported results were obtained. Reports 
and conclusions in which this point has not 
been strictly observed ate deprived of any 
scientific value I believe that is because this 
point has not been sufficiently stressed so far 
that so many contradictory opinions are held 
today upon the different methods of resuscita- 
tion. This contention is backed by our experi- 
mental data which are reported We 
The most commonly encountered forms of 
asphyxia belong to one of the following three 
groups: (i) Resistance to respiration, such as 
submersicin in water, bronchial obstruction or 
combination of both as when the lung drowns 
in its own e.xudate,- {2) \itiation of the re- 
spired air, such as o.xygen want, or in breath- 


ing of anesthetic or neutral gas, or carbon 
monoxide poisoning, (3) disturbances of the 
respiratory center as in electric shock and 
possibly traumatic or postoperative shock. 

It is not in the scope of this paper to enter 
into the details of resuscitation in all these 
forms of asphyxia Thus resuscitation in car- 
bon monoxide poisomng and of the newborn 
shall not be considered I shall study asphicria 
and resuscitation only as regards submersion, 
bronchial obstruction, and anesthesia — the 
forms of asphjoda of the greatest interest both 
to the thoracic surgeon and to the anesthetist. 

Asphyxia by submersion AspEj-xia by sub- 
mersion has been studied experimentally hy 
means of a special technique which has ren- 
dered possible accurate and continuous re- 
cording of respiration and blood pressure 
throughout the entire duration of submersion. 
Flagg, Bimbaum, and I have devised a meth- 
od during our studies on submersion which 
gave us valuable information. Our e.xperi- 
mental findings were checked upon human 
cases of submersion which we had the oppor- 
tunity to stud}' on the beach of Coney Island 
during the summer of 1933 

Technique. Thirty-two dogs were used 
for these e.xperiments, weighing around 10 
pounds. The animals were anesthetized with 
sodium amj-tal. 10 per cent solution, injected 
intraperitoneally Fifty-five milligrams per 
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ti’’ t? Spontaneous r«<u^iutinn m submer mn The 

hood was rtmoved 15 seronOs bLloce the end of the third 
phase 


kilogram of body weight ^\as given In a 
small number of dogs ether anesthesia was 
used instead 

The neck of the animal was shaded and 
anointed with petrolatum A speaal hood bad 
been constructed, of light metal, representing 
a cylinder lo inches long and 6 inches >o 
diameter One base of this cylinder was 
closed with a diaphcagia of rub^r tissue m 
which a central opening was made On the 
other base, a smaller and funnel like cvlmder 
was soldered In the middle of the hood a 
hole was made which was closed, and kept 
water tight b> a sheet of celluloid and served 
as an observation window A pneumograph 
was applied on the chest of the animal and 
was connected with a recording tambour 
The femoral artery was cannulated and the 


cannula was connected with a recording mei; 
cury manometer (Fig 8) 

By slightly stretching the opening of the 
diaphragm of the hood it was easv to 
through It the head of the animal down to its 
neck Thus the head was contained in a cylm 
der the bottom of which was water tightly 
fitted around the neck without exerting any 
undue pressure upon it 
Thus during the expenment it was possible 
to te^ster on the smoked drum respiration 
blood pressure, times in seconds and the 
oscillations of the resuscitation apparatus 
For produang asphyxia by submersion 
water was poured into the cylinder which was 
filled up until mouth and nostrils of the animal 
were completely under water Ths technique 
rendered also possible the study of submer 
sion in diUerent medias Interesting differ 
ences were noted when the animals were sub 
merged m tap water, isotonic, or iypertomc 
salt solution Moreover it was possible to m 
teinipt instantly submersion or even to ad 
minister o^gen or carbon dioxide jn o^gen 
by means of an intratracheal catheter while 
the mouth and nostrils of the animal were 
under water 

We shall report here the more interesting 
points of our findings 
Figures 9 xo, and 11 show the course of 
asphyxia by submersion in tap water The 
whole phenomenon from its beginning to the 
death of the animal presented a remarkably 
constant duration of 4 to 5 minutes This 
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course was clearly divided into 4 distinct 
phases, each of i minute duration. These 
phases can be described as follows (Fig 9). 

The first phase is characterized by apnea 
and rise of blood pressure. This apnea is due 
to the reflex closure of the glottis I shall call 
it the phase of initial apnea. Rise of blood 
pressure at the beginning of asphyxia is a con- 
stant phenomenon in aU forms of asphjuda. 
The duration of this phase is of about i minute 
The second phase is characterized by la- 
bored respirator}' movements and continua- 
tion of the rise of blood pressure The animal 
fights for breath; the non-anesthetized animal 
is perfectly conscious until the end of this 
phase and fights \rigorously to liberate itself 
of the hood. At the end of this phase, which 
lasts also i minute, consciousness disappears 
and tonic and clonic convulsions appear. This 
phase can be called the “phase of d3'spnea ” 
The third phase is characterized by arrest 
of respiration, drop of the blood pressure, and 
disappearance of reflexes and muscular tonus 
The duration of this phase is also of i minute. 
The animal which presented clonic and tonic 
convulsions at the end of the second phase, 
gradually relaxes and becomes limp, its jaw 
drops, the sphincters relax and the corneal 
and glottis reflexes disappear. I shall desig- 
nate this phase as the phase of “terminal 
apnea.” 

The fourth phase is characterized by rapidly 
progressing weakness of cardiac contraction 
and arrest of the heart. I shall indicate this 
phase as phase of arrest of the heart. The 
same phases are seen in Figures 10 and 1 1 


The prognosis is vtry different in each of 
these phases; in fact when submersion is in- 
terrupted an}'n’here before the middle of the 
third phase immediate and spontaneous resus- 
citation always follows (Fig. 12); on the con- 
trar}% in the third phase (phase of terminal 
apnea) resuscitation which is still easy when 
submersion is interrupted at the beginning of 
this phase becomes increasingly difficult as 
we approach the end of this phase Figure 1 1 
illustrates this point. Although the hood was 
removed at the end of the third phase asphyxia 
progressed to the fourth phase and the heart 
stopped. Neither artificial respiration nor 
bronchoscopic intratracheal insufflation suc- 
ceeded in resuscitating this animal. 

The graph, Figure 13, is of considerable 
interest because it shows that resuscitation 
can be obtained in this phase by the use of the 
E & J apparatus when it is applied without 
any delay. The hood was removed at this 
experiment, as in e.xperiment of Figure ii, at 
the end of third phase Artificial respiration 
was unthout any response On the contrar}' 
uithin 20 seconds after the application of 
E &: J apparatus blood pressure rose almost 
vertically and the animffl was brought back 
to life. 

This experimental evidence shows dearly, 
I believe, the importance of didding asphyxia 
by submersion into four phases. Moreover, it 
shows the futility of artifidal respiration and 
carbon dioxide in ox}'gen inhalation beyond the 
third phase and the necessity of avoiding any 
loss of time by the immediate apphcation of 
procedures which insure insufflation of ox}'gen 



, Dff 14 Graph of asphjTia bj obstruction of trachea m 
the dog, upper cun’e, blood pressure, loner respiration 
in r the trachea nas only partialh obstructed, blood 
Pt^^tire was \ery sUghtly aSected .\t 2 obstruction uas 
hiade complete. Blood pressure rose for i minute while 


r^piratorj morements became irregular — second phase 
Then blood pressure began to drop and respiration ceased— 
third phase Gradually heart stopped — fourth phase 
Resuscitation w as attempted without success at the fourth 
phase 
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Fie I? Asphyxia by tracheal obstruction Spontaneous 
resuscitation Obstmetioji was removrd at tht cad of 
third phase before the beginning of the fourth phase It 


that the blood pressure rose immediately 
aod that tpoDianeous respiration n as resumed lo seconds 

later 


into the lung The fact that resuscifafioa is 
still easj at the beginning of the third phase 
while it IS very difficult and often impossible 
at th** end of the same phase and that the 
duration of this phase is of i minute only, 
shows clearly the paramount importance of 
time Seconds count m asphjxia and often 
determine the life or death of the patient 
This etpenmental evidence illustrates the 
statement previously made that unless the 
phase of asphyxia is accurately indicated in 
the results obtained with different procedures 
of resusatation, no reliance can be placed 
upon the results repotted 

The division of asphyxia into four phases i> 
also e\ident in bronchial obstruction and m 
breathing of neutral or anesthetic gases (oxy 
gen want) 

Asphyxia by fironcAwf obstruction Eighteen 
dogs were used for these experiments Bron 
chial obstruction was obtained by introducing 
into the trachea, through the bronchoscope a 
small balloon attached to a fine brass tube 
This balloon could be inflated from the outside 
and this produced obstruction either of the 
trachea or of a common bronchus The ad 
\antages of this technique are that complete 
obatructioQ can be obtained without an> 
traumatism to the animal, that the degree of 
obstruction can be regulated at wll and that 
it can be established or interrupted instantly 

The curve of asphyxia by complete ob- 
struction of the trachea is very similar to the 
curve of submersion (Fig 14) The four 
phases are dearly shown namely imlial apnea, 
dyspnea, terminal apnea, and arrest of the 
heart Again the duration of each phase is of 


about 1 minute and death occurs ivithm 4 to 
S imnutcs 

Removal of the obstructing agent before 
the end of the third phase is followed as a rule 
by immediate spontaneous resuscitation (Fig 
jj) On the contrary, when obstruction is re 
leased later artifioal resuscitation is generally 
necessary in order to obtain resuscitation 
(Fig 16) In a generaj way, however, resusei 
tation IS easier in bronchia) obstruction than 
submersion The reason is obvious, removal 
of the obstructing agent instantly catabhshes 
the patency of the air passages m uncompli 
cated bronchial obstruction while m submer 
sion alveoli, smaller bronchi, and even larger 
bronchi may be filled with water On the 
other band, it should not be forgotten that 
there are cases of submersion in which very 
little water has penetrated into the lung, 
while, there are cases of bronchial obstruction 
m which the lung is filled up with bronchial 
secretions representing the "drowned lung’ 
0/ Leopold These little known details explain 
the peculiar vanations m resuscitation they 
roust be ix>Tne in mind in the appreaation of 
the causes of success or failure and of the 
therapeutic indications in each individual case 
Partial obstruction causes little changes in 
the curves of respiration and blood piessare 
(beginning of curve Fjg 14) It is surpnsing 
how little air is often sufficient to prolong life 
Tills point IS of paramount practical impor 
tance because U shows the necessitv of insur 
ing at once e\ en partial patency of the upper 
respiratory ways Suction of exudate present 
}}) the larynx traction of the tongue and espe 
rtally introduction of intratracheal catheter 
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Fig 16 Asph)"Qa by bronchial obstruction Resuscita- 
tion by the E & J apparatus apphed at the end of the third 
phase From up down, times m K minutes, blood pressure 
and respiration Obstruction of trachea was released at the 


end of the third phase E & J apparatus was apphed 20 
seconds later Blood pressure continued to drop for 30 
seconds, it remained lou for 30 more seconds, and then 
rose to slightly above normal 


whea performed timely and skillfully, increase 
considerably tbe chances of resuscitation 
It is obvious that in asphyxia by tracheal 
obstruction or submersion, artificial respira- 
tion bj" the Shaeffer or Syh'ester methods com- 
bined with carbon dioxide in oxy'gen inhala- 
tion will be successful as long as they are 
applied on patients vith patent respiratory 
ways and before the end of the third phase 
After this phase rhythmic insufflation and 
suction of air into the lung are incomparably 
more efficient Figure 16 shows resuscitation 
obtamed by the application of E & J appara- 
tus, I minute after complete drop of the blood 
pressure, uith heart beats hardlj'- visible, that 
is almost at the fourth phase 
These two forms of asphyxia, by submer- 
sion and bronduai obstruction, are of great 
practical importance to the anesthetist and 
the thoracic surgeon In fact, the great ma- 
jority of deaths following thoracic operations 
for pulmonar}’ suppuration are due to their 
combination. In these cases the patients die 
because of restriction of the respiratory field, 
with or without bronchial obstruction, by the 
bronchial exudate retained in the bronchial 
tree From the evidence herein oSered it be- 
comes obvious that the only rational treat- 
ment in these cases consists in the rapid suc- 
tion of this exudate by means of intratracheal 
catheter followed by rhythmic insufflation of 
carbon dioxide in oxj'gen, either by mouth-to- 
mouth insufflation or better by means of an 
apparatus. Moreover, preventive measures in 


these cases are of the greatest importance. 
Careful pre-operative removal of bronchial 
secretion by cough and postural drainage, and 
the use of intratracheal catheter during opera- 
tion in all patients who expectorate over 30 
cubic centimeters in 24 hours are lifesaxdng 
measures. It was shown elsewhere that aspi- 
ration of bronchial secretion before and after 
thoracoplasties in pulmonarj' tuberculosis have 
considerably decreased both morbidity and 
mortality in these cases 

Asphyxia by respiraiian of neniral or anes- 
thelic cases Asphyxia was produced experi- 
mentally by breathing of hydrogen, nitrogen, 
and hehum. Seven dogs were used in these 
experiments, 2 with hydrogen, 2 with nitrogen, 
and 3 with helium. 

The curves of these forms of asphjwia are 
identical with the curves of submersion and 
bronchial obstruction, with the only difference 
that the phase of initial apnea is less marked 
in them and occasionally absent. Figures 17 
and 18 represent respectively the cun-es of 
asphyxia by overdose of ether and breath- 
ing of helium. Again we found in these curves 
as in the previous ones, the characteristic drop 
of blood pressure at the third phase followed 
by arrest of the heart within 5 minutes after 
the beginning of the experiment. 

These two curves (Figs 17 and 18) should 
be studied more closely because they show in 
a remarkable way, and for the first time as 
far as I know, the importance and efficiency 
of massage of the heart in resuscitation even 
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Fiff 17 KesusciUUonina 9 phynab> overdoscof filler 
Combined eefion of E i J eppamtus »n<l direct massage 
of tbe heart / fourth phase arest of (he heart— 0 
mvruw after mpiratoiy arrest * E & J apparatus «as 
put inaction (a minutes afterarrest of the near!) hlanuaf 


M M' M' 

ariificaJ respiration nas without any effect if, Direct 
tnas^Ce of the heart repeated at if and Af wiiowed 
b> resuscitation about 9 minutes and 50 seconds after 
coiDplete arrest of respiration tad B^^Diinotes after arrest 
of the heart (See text ) 


over 10 minutes after complete arrest of the 
heart pfwtderi that the lung had been main 
tatned adtqnoteiy unulakd 
ResuscttaUon obiatned after the fourth phase 
bf eombtntd ntethanteal pidmonarv reniilolion 
and massage of the heart Two of these erpen- 
menta are reported here 
Dog 18 Sifale 13 kilograms (Fig 17) Tbisdog 
was given ether until drop of blood pressure {(bird 
phase) had occurred and (he heart stopped (fourth 
phase) L & J apparatus was applied 6 mioutes 
alter respirator} arrest and 3 minufes alter attest 
of the heart For 4 minutes no changes were noticed 
m the heart or the blood pressure Nine mm 
utes and $a seconds af(er the onset of apnea and 
6 h minutes after arrest of the heart the abdomioa) 
nail teas inased and the hand was introduced mto 
the chest cavity through the diaphragm the heart 
was grasped and massaged slow!} On the graph the 
ma sage was disti^i-Uy visible and is indicated by 
the letter il Following the second massage of the 
heart a tew cardiac tontractions were felt which arc 
seen on the graph Following a third attempt the 
heart started hraiiagregulartyaird vigorously The 
animal was brought back to life 

Dog JO Male, 1 8 kilograms \nesthesu was d 
fectedwithamytal roper cent intrapentoneally 35 
milligrams of amytal per kilogram body wetgbt 
This animal was given pure helium to breathe 
(curve Fig iS A and B 18B being the continuation 
of 18A) The animal entered the third phase 3J4 
minutes after the onset of the evpeninent and i 
minute later Wi minutes after the onset of ibis e* 
periraent) there was terminal apnea and arrest trf the 
heart E 1 J apparatu was applied at tte axth 
minute RhythmiL compression of the chest was 


used at same time without any effect upon heart 
the eJeveafi aiaute (6 minutes alter apnea 
and 5 imnules after arrest of the heart) a long ah' 
domina! incision was made and the hand was tntro 
duced into the chest through an opening made m (be 
diaphragm Seven times the heart was massaged 
once every minute at the eleventh, twelfth thir 
teentb fourteenth, <iateenth seventeenth and 
eighteenth minute Each time there '^as & re<poase 
of tbe heart which was becoming progressively 
stronger and longer, as it is clearly shown la the 
graph At the twentieth minute (ts mnutn after 
arrest of the heart) the heart started heating again 
hlood pressure rose and spontaneous respirator> 
movements were re established 

These two experiments shovr that massage 
of the heart as a method of resuscilation in 
desperate cases of asph}Taa maj be success 
ful, provided that the pulmonary blood had 
been maintained adequatelj ventilated It 
u> my coatention that pulmonary ventilation 
IS a compulsory factor for the success of mas 
sage of tbe heart It is reasonable to admit 
that unless the blood pumped into the heart 
and forced mto its coronarj vessels bj mas 
sage of this organ be adequately oxygenated, 
no rcsusatation of this organ can take place 

■niese experiments are of considerable 
practical importance They prove that mas 
sage of tbe heart should be accepted as a 
legitimate procedure for resuscitation, more 
over that imtri'*dtate application and con 
tiDuation of mouth to mouth or mechanical 
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Fig iS A and B. B, the continuation of B Resuscita- at the sixth minute, ’ ^f Sf . massage of the heart, each 
lion m asphs-xia by hebuni Combmed action of E & J massage bemg foUou ed by a faint response of the heart 
respirator and direct massage of the heart. Arrest of the At 3, 13 minutes after arrest of the heart spontaneous 
heart at the fifth minute, i Respirator uas put in action beats had resumed and blood pressure rose (See text.) 


insufflation gives enough time to surgeon 
to enter into the chest either through the ab- 
dominal cainty or through thefourthintercostal 
space, with all aseptic precautions If my inter- 
pretation of data presented is correct, mas- 
sage of the heart should be recognized not 
only as a legitimate procedure but as a com- 
pulsorj’- one in advanced cases of asph>'xia 
Action of E if J apparatus in open chest 
operations. The behainor of dogs, ndth nide 
open chest, in which respiration was insured 
the resuscitator was investigated in 13 
animals. On these animals were performed 
ligations of the puhnonar}" vessels, lobec- 
tomies, pneumonectomies, wrapping of lobes 
in rubber bags for the production of compres- 
sive atelectasis and ligature of the coronary 
vessds AU these animals resumed normal 
respiration after closure of the chest 


It must be noted that these operations were 
carried out in the dog with greater ease than 
with ordinar)'- intratracheal insufflation be- 
cause relativeh' slight expansion and retrac- 
tion of the lungs were sufficient to insure 
adequate ventilation, thus the chest was not 
crowded b)-over expanded lungs and there was 
more room for the performance of the opera- 
tions. 

The following experiment illustrates that 
by using the E & J apparatus dogs can remain 
for a long time with the chest widely open 
without showing any marked disturbances of 
respiration and circulation; when the chest was 
closed the animal immediately resumed nor- 
mal respiration. 

Experiment 33 Dog weighed 8 kilograms. Anes- 
thesia given was amytal mtrapentoneally. Chest 
was opened by section m the middle of the sternum, 
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ligation of bleeding \ esicis and »nde retraction of the 
edges of tbe sternum by means of self retaining re 
tractor Mask connected mlh resuscitator Rescc 
tion of tbe tight lung After a hours the chest uas 
dosed m an air tight manner by means of damps and 
resuscitation was discontinued Spontaneous respiia 
lion was immediatel) resumed and tbe Wood 
pre sure rose 

Posstbihiy of injury lo the lung by postlne 
tnlrapulmoiiary pressures In order to io\esti 
gate this point « e used f ungs 0/ dc^ removed 
ttnmediatelv after death with care to prevent 
any injur> to them Manual handling of the 
lung was avoided The lungs were sepairated 
from the heart after ligation of the pulmonary 
arteries and \«ns The two tubes of the 
resusutator were connected with a Y tube 
the vertical branch of which was solidly tight 
to the tracheaaswa> the rubber bag in Figure 2 
Under the action of the rcsuscitator the lung 
expanded and retracted rhythmically, with 
positive pressure of /4 milli/Befers 0/ mercury 
It became only moderately distended In 
order to produce rupture to the lung it has 
been necessary to connect the trachea directly 
with the faucet of compressed air of the labor 
atory, the lung was placed and mamtain^ 
under water by a metallic net placed above 
the lung rupture of the lung and bubbling of 
air appeared only when tbe pressures reaped 
between 52 to 5S rruHimetets of mercury It 
Is therefore impossible that a posiliv e pressure 
of 14 millimeters of meicuiy can cause even 
the slightest traumatic lesion of the lung On 
the contrary, when there is an advanced de 
gtee of collapse, as there is 5 to 10 hours after 
death of the animal, the lung van be only 
partially inflated by the positive pressure 
built by this apparatus Therefore, it is rea 
sonable to believe that tlinically we may en 
counter collapsed lungs resisting adequate 
expansion with 14 millimeters of mercuiy 
positive pressure For this reason we have 
advised tbe manufacturer to add a fool proof 
valve which could allow when and il necessary 
intermittent insufflations under a positive 
pressure of 20 to 30 milhrreters of mercury 

It IS true, however that high posHiyerntm 
pulmonary pressures above 50 millimeters can 
produce rupture of pulmonary alveoli often 
ooropheated by mediastinal and subcutaneous 
emphysema, pneumothorax, and even pneu 


nvopentoneum Intrapulmonaiy hemorrhage 
and cardiac or cerebral air embolism may also 
be produced by high intrapulmonaiy pres 
sores 

Ewald and Kobert (1883) had found that 
in rabbits when the pressure in the lung 
reached 40 milJimeCers of mercury, air could 
be detected in the abdominal cavity Joan 
mdes (rpyi) produced pneumothorajc, pneu 
moperitoneum, and even air embolism with 
intrapulmonaiy pressures of from 50 to 100 
millimeters of mercury 

Polak and Adams (1932) have earned out a 
senes of interesting expenments in dogs, in 
which artenal and venous pressures were re 
corded They have introduced air under p es 
sure into the trachea through a tracheal cannu 
la A speoal cannulawasinteiposedin the caro* 
tid artery filled wnth normal saline wLch was 
arranged to act as a trap for any air bubbles 
which might be present in the Wood or the 
artery When they raised the mtrapulmon 
ary pressure to 60 millimeters of mercury for 
to seconds they observed the typical M of 
artenal pressure and rise of venous pressure 
already described (Figs 4 snd s) ait 
bubbles appeared in the carotid trap nith 60 
millimeters of mercury pressure Only when 
the mlrapulmonary pressure was brought to 
So miffimeters of mercury and maintained at 
this level for 10 seconds, numerous air bubbles 
appeared m the carotid trap With 100 nuUi 
meters of mercury for 10 serands still more air 
appeared in the carotid trap and the amma! 
ceased to breathe though the heart continued 
to beat for a more imnutea At autopsy, be 
sides extensive mediastinal and subcutaneous 
emphysema, interstitial emphysema was pies 
ent around the pulmonary vessels and hetnor 
rhagic areas v ere seen extending into the lung 
substance blicroscopically , vaicular hetnor 
rhages were found in the lung and air etnbob 
were present in the coronary and mesenteric 
artenes and in vessels of the brain Air was 
present in both ventricles From their nu 
merous experim'^nts these authors concluded 
that DO barm can be caused as long as the 
mtrapulmonary pressure remains below io 
milhintterb of meccurv But from 90 rauu 
meters 0/ mercury or more traumatic air etn 
holism IS likely to occur 
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These experiments of Poiak and Adams 
were carried out in order to explain embolism 
occurring in sailors carrjring the submarine 
escape respirator^'- apparatus and rapidly ris- 
ing from a depth of 15 feet or more. Haldane, 
commenting on their work said : “ WTien a man 
comes up rapidlj'- from a depth of even as 
little as 15 feet, vnth his mouth closed and 
without breathing, excess of intrapulmonaiy^ 
pressure over external pressure is built and it 
rises rapidly to a high figure. As soon as this 
pressure exceeds about 80 millimeters of mer- 
cury there is stretching and tearing of alveoli 
and their capillaries with the result that air is 
forced into these vessels; nothing of the kind 
occurs if the man is instructed to breathe dur- 
ing the ascension.” 

Therefore, we can conclude that no trauma- 
tism to the lung is possible even when positive 
pressures of 30 and 40 millimeters of mercury 
are used. It is fortunate that there is such a 
large margin of safet}'- between the pressures 
necessary and sufficient for resuscitation and 
the pressures which are liable to cause rup- 
ture of alveoli, thus the lung may be forcib- 
ly expanded if it presents an advanced degree 
of collapse without any danger of injury 
In the light of the experimental eridence 
presented here I was forced to revise my 
prerious unfavorable opinion of the auto- 
matic pulmotor principle This opinion was 
based upon the conclusions of the reports in 
1913 of the Commission of Resuscitation from 
Electric Shock (17) and of the Committee 
on Resuscitation from Mine Gases (i8) in 
1914. These conclusions were both edited by 
the secretarj’^ of this committee, Yandel 
Henderson. This author in numerous papers 
which have appeared since the publication of 
these reports has repeatedly and insistantly 
e,xpressed his distrust for all procedures of 
resuscitation based upon the principle of the 
automatic pulmotor of Draeger I cannot 
agree with this author The experimental 
work, only partially reported in this paper, has 
conHnced me that the E & J apparatus is 
harmless and of great help in resuscitation. 
Therefore I thought that I was authorized to 
apply it to patients. This trial has justified 
my favorable opinion, as it is shown in the 
reports of a small number of human cases. 


Hmc-AN CASES 

This apparatus was used on 12 patients 
during or following operations for pulmonaty 
suppuration. All had shown advanced as- 
phjcxia with, apnea. The histories of 3 cases, 
2 successful and i failure, are given here. A 
more e.xtensive study of all cases will be given 
later in a special paper. 

Case i S. M., aged 28 years, white, female, was 
admitted to Sea View Hospital, Januarj' 15. 1935; 
readmitted June 9, 1936 No 11466-36. Diagnosis: 
right mixed infection tuberculous empyema; 
drained, left pneumothorax writh adhesions. Spu- 
tum, Gaffky No 3. 

November 24, 1956. Pneumonolysis of left apex 
Successful Sputum turned negative for 2 months. 

December 29, 1936. First stage thoracoplasty on 
right side Total resection of three ribs Cyclo- 
propane anesthesia Good recovery. 

April 6, 1937 Second stage thoracoplasty, r^ec- 
tion of fourth, fifth, and sixth ribs. Cyclopropane 
anesthesia. Patient strongly anoxemic. ^^tal ca- 
pacity 950 cubic centimeters Intratracheal catheter 
was used 

Twenty minutes after beginning of operation 
patient became extremely cyanotic with shallow, 
rapid, and periodic breathing. Patient was given 
carbon dioxide in oxygen inhalation which improved 
her condition .At the end of the operation condition 
became worse— gray cyanosis, with shallow, irregu- 
lar, and gasping breathing, fall of blood pressure- 
pressure coiild not be recorded in the sphygmoma- 
nometer. Heart was irregular Stimulants and carbon 
dioxide m oxj'gen inhalation w ere without any effect 
Suddenly respiration stopped, eyes were glassy, 
pupils half dilated and jaw relaxing 

Resuscitator was applied and kept on for 15 
minutes. Immediate and striking improvement was 
noticed Within 3 minutes heart beats became regu- 
lar, pulse could be felt in the radial artery (r40 per 
minute) and cyanosis cleared up considerably. 
Spontaneous breathing was re-estabbshed within 12 
minutes Resuscitation was stopped after 14 min- 
utes Patient made uneventful recoverj' 

Case 2. H. L , white, female, aged 23 years, with 
bilateral thoracoplasty was admitted at Sea View 
Hospital June 4, 1936 No 1316-36. Bilateral 
ulcerative pulmonasy tuberculosis Sputum, Gaffky 
No 6 

Pneumothorax was attempted on both sides with- 
out success Vital capadtj* 1200 cubic centimeters. 
Marked chronic anoxemia 

December 22, 1936 First stage thoracoplasty 
was done on left side, with cyclopropane anes&esia, 
resection of fii e ribs During operation patient had 
repeated attacks of apnea but recovered with in- 
halation of carbon dioxide in oxj gen and rhvthmic 
pressures on the chest. 

.At the end of the operation respiration became 
eery shallow and hardly noticeable; marked exano- 
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SIS, blood pressure fell rapidly and couM not be 
recorded respiration ceased Patient was la pro 
found sboclc and complete refaxatton iJeatt beats 
couJd not be detected 

Mouth to mouth insufflation nas instituted and 
resuscitator nas applied Itithin 7 mmute- crfor 
improved, blood pressure rose to «5 millimeters 
systolic and spontaneous respiratory mo ements 
were resumed Inhalation ol carbon doxide m 
otvgen vas then continued for 40 minutes until 
patient nas analeued Rccoverj naa unevratlal 

February 33 1937 First stage thoracoph tv on 
riibt side with cvtlopropane anesthesia resection 
of four ribs No shock Course uneventful 

Castj M A white aged34jears Paljentwas 

ados tted at Sea \iew Hospital July 3t lojd No 

1394J-36 Diagnosis bilateral ulcerative pulmonary 
tuierculc is 

January aa, 1937 First stage thoracoplasty with 
re ection of three ribs and apicol>si$ Cyck^rapane 
anestbe la was used Postppmiive course was 
srooth 

Januarv tgjT Sixth postoperative dav spon 
taneoua pneumothorax on right side Dettation of 
Tieo cubic centimeters of air with mark^ rebel 
Patient was placed on continuous deflation 

Tebcoat^ t S037 Right lung partial}} re-et 
panded The patient uho had been comfortable for 
the last s days suddenly developed pain in left chest 
and extreme dyspnea with evanosis Diagnosis of 
obstruction of the left loner lobe was madem ibex 
ray film Aninfratrachea/catheteruasmirodutedand 
the ughtlowet bronchus was aspirated Talient was 
improved immediately 

February 4 acute episode nular to that on 
February I occurred An intratracheal catheter was 
introduced in the left bronchus and 20 cubic ceuti 
meters of thick mucus was aspirated Patient was 
immediately unproved Ho«ever i hourlateranew 
attack of extreme dyspnea occurred, and when the 
resident physician arrived a few mmutes later (no 
more than 5 to 7) patient was in apnea heart beats 
could not be elicited pupils were dilated and lower 
J4W relaxed fntracardiac adrenalin nas given and 
mouth to mouth insufflation was instituted until (he 
apparatas was brought m Uithin 3 minutes after 
appliation of apparatus heart beats coold be heard 
againbutthey were very rapid and faint Brondial 
suctioj} j>as repeated but during B'n«m heart 
stopped again Apparatus was re applied and heart 
beats were estabh'hcd again Occasional «pontane 
ous respiratory movements were produced After 3a 
rmutes heart went into fibnUatiatt and patient died. 
Direct massage of the heart through abdomioal 
incision could not be resorted to becan>e of Uck sA 
authorj^tjon Patient died i hour and 40 minutes 
alter last attack At the autop y no other cause of 
death wa^ found outside of advanced atberoma of 
aorta Right auricle and ventricle were moderately 
dilated and left heart hypertrophied 

These cases are typical examples of ad 


vanced forms of asphyxia mth apnea in the 
presence of marked chronic anotemia In all 
these cases resHsatation began after thp third 
phase The results obtained show the imporf 
ante, m such cases of immediate and energetic 
rcsusatation, and the lutihty of simple inha 
lation with manual artificial respiration In 
these cases theinsufiJation— suction apparatus 
and mouth to mouth rnstifflafion— are (heonly 
methods « hich ha\ e given me satisfactory and 
often stnling results 

SttaOfARV AND CONCbUSIOVS 
The relatively frequent development of 
acute asphj tia complicating chrome anox 
emia always present in cases with chronic 
pulmonary suppuration either during opera 
lions upon these cases or dunng the post 
operative period, has rendered necessary the 
perfection of our procedures of resuscitation 
A long study clinical and experimental 
was earned out on dogs on humans dromied 
at Coney Island beach and on our patients 
operated upon for chronic suppurations of the 
lung, especially with advanetd pulmonary 
tuberculosis and bronchiectasis 
Ample experimental evidence has shown 
that acute asphyxia should be divided into 4 
phases It was shown Inal dunng the first a 
phai>es and the beginning of the third resus 
citation can be easily obtained with manual 
artificial respiration s"d inhalation of oxj gen 
carbon dioxide 5 to to per cent a® shown by 
\andel Henderson On the contrary in the 
third phase which h tharactenaed by rapidly 
fallmg blood pressure ending in arrest of the 
heart ftourth pbas*) I'vhalation and manual 
methods are inadequate to insure rcsuscits 
tion Suppression of muscular tonus and 
apnea prevent any adequate ventilation of 
the Wood by these methods 
E^ycnence bad ^bown that in these cases 
mouth to mouth insufflation has given by far 
the best results Therefore, if was thought 
that aft apparatus based on the automatic 
pubnoCor pnnaple, with constant prtssuro 
and variable volumes, could be useful m casev 
in which mouth to mouth insufflation was not 
applicable as m tuberculous or bronchiectatic 
patients 

An apparatus based on this pnnaple w-s 
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selected (E & J apparatus) and submitted to 
exhausting experimental investigation The 
results of this inquiry" having been favorable, 
this apparatus vras used upon human cases 
with satisfactor}" results 
It seems, therefore, that preidously pre- 
vailing opinions against the principle of a 
rhythmic insufflation-aspiration must be re- 
\nsed At any rate these opinions were not 
based, at least in the reports and papers pub- 
lished up to this date, upon any thorough 
experimental or even clinical evidence. On 
the other hand, it is peculiar that even in the 
papers of Henderson in which the principle of 
insufflation-suction is definitely condenmed, 
intratracheal insufflation (procedure of hlelt- 
zer) is recommended for the resuscitation of 
stillborn infants 

The evidence presented in this paper has 
convinced me that while manual artificial 
respiration ndth o.xygen-carbon dioxide in- 
halation are efficient procedures for non- 
advanced degrees of asphy.xia (first to third 
phase) they become useless and even danger- 
ous, because of loss of time, when asphjTda 
has reached the third and especially the 
fourth phase. In the presence of apnea and 
beginning relaxation of the muscular system, 
only methods insuring forcible insufflation of 
ox\’gen into the lungs can still produce resus- 
citation. 

It should be understood that these two pro- 
cedures should not be opposed to each other 
They have their special indications and they 
complete one another The automatic pul- 
motor principle, complements manual artifi- 
cial respiration with inhalation in ad\anced 
asphyxia as the principle of passive e.xpansion- 
contraction of the chest, utilized in the ma- 
chines of Drinker and Emerson, is the only 
one suitable in cases of paralysis of the res- 
pirator}' muscles 

In a general wai- mouth-to-mouth insuffla- 
tion or mechanical insufflation-suction need 
be applied for a relatively short time and 
until spontaneous respirator}’ movements 
have been resumed. Resuscitation should be 
continued thereafter by the inhalation method 
until complete recover}'. In cases of asphyxia 
with carbon monoxide, inhalation should be 
continued for a relatively long time 


Thus we come to the conclusion that the 
ideal mechanical contraption for resuscitation 
is an apparatus which combines an inhalator 
and a resuscitator A simple inhalator 
represents only one half of such an apparatus. 
Therefore I am satisfied that the E & J appa- 
ratus is of a great help in mechanical resus- 
citation 

It is also my contention that t h is apparatus 
can cause no harm in the hands of non-medical 
but trained rescue squads The fear of caus- 
ing pulmonarv', cardiac, or respirator}’ com- 
phcations by rhythmic rise and fall of intra- 
pulmonai}' pressure had not been corrobo- 
rated either by my experimental and clinical 
investigation or by the studies of other 
authors. 

Moreover, it was shown in the course of this 
work that in cases of asphyxia with apnea and 
arrested heart, resuscitation is possible by 
direct massage of the heart within 10 minutes 
from the time of arrest of the heart, provided 
that the lungs have been maintained actively 
ventilated. 

Yandel Henderson has said recently that 
much still remains to be learned about 
asph}’xia. It can be added to this wise remark 
that in order to learn it is necessary to free 
ourselves from cumbersome dogmatism and 
preconceived ideas Only thoroughly checked 
experimental eiidence and equally thoroughly 
controUed clinical facts must guide us in our 
statements and conclusions Aspffioda has 
entered today the domain of eveiy’day prac- 
tice and its fundamentals should be well 
understood by anesthetist, surgeons and phy- 
sicians, and adequate equipment for resuscita- 
tion should be made available for timely use. 
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THE FERTILE PERIOD IN PRACTICE 
A Five-Year Clinical Study 
ARTHUR G. MILLER, B S , A.M., M.D., Hobart, Indiana 


I T is not my purpose in this article to 
enlarge the ever-increasing amount of 
technical data that are constantlj' 
broadening and changing our \nevrpoint 
of the phenomena of ovulation, conception, 
and pregnancy. But the avenues of thought, 
study, and research opened bj' work alread5’' 
accomplished are fascinating m the extreme, 
and the dimly seen possibilities of outstanding 
service to humanity urge every scientifically 
mmded physician to add his bit to the still 
obscure phases of the problem 
Most of us cannot cariy^ on the necessary 
research or laboratorv’’ and clinical procedure 
and I am, therefore, encouraged to note my 
own experience in actual practice, in the be- 
lief that every doctor can use some of the 
results of my more-or-less pioneering clinical 
efforts with the assurance of a successful out- 
come in practically all cases 

Aly interest in the fertile period and the 
physiological and biological discoveries that 
pointed to its existence began during a period 
of studjf in the \henna clinics in 1931 There 
I first became acquainted with the work of 
Aschheim and Zondek. Ogino, Knaus, and 
others Upon my return I began the regular 
use of the Aschheim-Zondek test for preg- 
nancj', and developed a single injection 
method, using rabbits for test animals This 
work was described in an article in Medical 
World, August, 1933 These efforts led to con- 
sideration of the fertility-sterility theorjq 
which I hesitated to accept fully because I 
could not satisfy m3"self that the obsen^ed 
phenomena were based on a rational thesis 

INVESTIGATIOX OF THE SCIEXTIFIC B.A.SIS 

In this quandarj- 1 began a thorough study 
of e.xisting literature, including the latest and 
most pertinent data on the sperm cell, the 
egg cell the ovarj' and the corpus luteum, 

Trom the Miller Clinic 


and the uterus and the pituitar}' hormones. 
The work of mam* investigators on the lower 
mammals, from the mouse to the monkej*, 
was re\dewed and verified Nothing was 
taken for granted 

Hfith the aid of Professor Thomas of the 
department of phj'sics, Valparaiso University, 
hormones were extracted from female urine, 
and their action tested upon laborator}^ ani- 
mals Also with the techmcal aid of Professor 
Thruen of the chemistry department and 
Professor Elhot of the biologj* department, 
Valparaiso Universitvq and the verj"- generous 
help of the Alethodist Episcopal Hospital, 
Garjq Indiana, the work of both Drs. Ogino 
and Knaus was repeated and checked. 

There gradually appeared a rational premise 
for the eMstence of a fertile period in the men- 
strual c^He, and this was supported by all of 
the carefully verified e\ndence. It seemed ad- 
\nsable, therefore, to make actual tests and I 
commenced the application of the theorj’ in a 
few cases, using the time inten'als suggested 
by Klnaus The results of these efforts were 
most encouraging and were described b\' m\- 
associates and mj^self in Surgery. Gyke- 
COLOGV -YND OBSTETRICS, June, 1933. 

FI\'E HUNDRED INDI\TGDU.A.L CASES TESTED 

From these earN beginnings to the present 
time I have utilized the fertile period proce- 
dure in 500 private cases with excellent results 
From time to time I have instituted such 
corollary procedures and changes as seemed 
necessarjq and have tested various calendars 
and time interval indicators, bj' which the 
patient may locate her own fertile periods 
under my supervision The procedure has 
been used in some instances to avoid preg- 
nancvq in others to bring about pregnancj'; 
and in many to space pregnancies properly. 

Of these 500 women. 20 were considered 
unfit to apply the fertile period knowledge. 
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0O\/ULATIO'J MEfJSTBUATtON 

Fig r Ovulation date for\anous cj'cles 


the day of o\Tilation in t-arious cycles ranging 
from 21 to 35 days in length In all of m}'- 
work I have used a 5 day fertile period for a 
given c>xle This includes the day of ovula- 
tion as the fertility period of the egg cell, and 

2 days preceding the day of ovulation as the 
fertilizing life span of the sperm cell A day 
is then added at the beginning and end of this 

3 day period to allow for the variation of a 
fraction of a day in the actual time of ovula- 
tion The fertile periods for a number of 
cj^cles are shown in Figure 2, the day of 
oimlation being the next to the last day of the 
fertile period in each case 

In the present state of our knowledge the 
only exact measure of the length of the men- 
strual cycle is its termmation, the onset of the 
next menstruation, and the beginning of the 
next cycle. If it were necessaiy to wait for 
this occurrence the information would be just 
2 weeks late, and the only woman who could 
appl}' the fertile period knowledge would be 
one with the uniform cycle, having the same 
number of days eacdi month Such women are 
apparently very rare indeed. 

THE I.4.W OF CIRCLE I’AMATIOX 

Accurate study of the menstrual cycles of 
many women has revealed, however, that 
there is a law of recurrence in their cycles 
This law may be expressed as follon s Barring 
acctdatl or disease, the menslrual cycle of a 
normal yeoman varies in length continually be- 
tu'een a certain maximum and minimum num- 
ber of days. Here is the key that opens the 
door to the location of the ovulation date 


within a certain period, thus pointing out the 
location of a period of possible fertility in the 
cycle of a normal woman 

The longest and shortest cycles shown by 
the written record, kept for 6 months or more, 
determine the length of the period of possible 
fertility For instance, if the shortest cyde is 
26 days and the longest cy^de is 30 days, 
oxmlation may occur on the thirteenth, four- 
teenth, fifteenth, sixteenth, or seventeenth 
day of the cyde, as shown in Figure i Allow- 
ing 3 days before the first oxmlation date and 
I day after the last oxailation date, the period 
of possible fertility is from the tenth to the 
eighteenth day, indusive. All the remaining 
days of the cyde are sterile. Figure 3 shows 
the periods in the 26 to 30 day C3’^de graph- 
ically. 

NORiE-tL CYCLE LENGTH AND V.ARLATION 

In the 4S0 normal patients who form the 
basis of this study the first thing of interest 
is the cyde length and its variation Table II 
shows that these women had indixddual cycle 
variations of from i to 9 days The numbers 
of cases for each variation follow the ‘^normal 
distribution” type of curve, as would be ex- 
pected, the variation norm probably 13'ing 
between 4 and 6 daj's The rarity of the 
uniform, unvarying cr-de, as well as the vari- 
ation of 10 days or more, is definitety in- 
dicated The fact that about 85 per cent of 
these women had a variation of not more than 
6 daj's (i I day fertile period) is also of interest. 

The lower limits of the c\-c!e lengths are 
listed in Table III It u-ill be' noted here that 
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TABtE I — LOCATION OF OVULATION BY 
SYMPTOMS 
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their condition being determined by a simple 
procedure which is folloned in each case 
(t) each noman is required to present a writ 
ten record oi the beginning dates of the last 
sit menstruations, (2) each woman is given a 
thorough ph> sical etamination which includes 
a pelvic search hr pathologj 

tMTORTANCE OF PHYSItAL ENAMINATIO « 

The phvbica! etamination is just as im 
portant as the menstrual record, because a 
woman ma> have a seemmglj normal cvcle 
variation and yet be afflicted with some s)s 
teraic or p'-Ivic condition which will won 
make it impossible for h^r to U9* th** fertile 
period law succe. full> This careful weeding 
out of the abnormal cases accounts in a large 
measure for the very gratifying results ob 
tamed in this stud> as compared with the 
many failures reported b> other women who 
have attempted to apply the new knowledge 
without the idvice and guidance of thar 
physicians 

The 20 abnormal « omen showed the follow 
mg conditions 3 had well advanced pulmo 
nary tuberculosis , 4 had a fibroid uterus * had 
an ovarian taremoma 4 had cemcid car 
cinoma, 2 had occluded fallopian lubes 4 bad 
large ovarian cysts, i had a utenne polyp, 
and i had pernicious anemia 


PmsrOtOGICALrVCTS locate FERtaE PERIOD 

The etistence of definite fertile and sterile 
penods m the menstrual cycle is based on just 
three facts (i) Ovulation occurs 14 days 
before the following menstruation (2) The 
egg cell can be fertilized only during the 12 
hour period immediately following its emer 
gence from the follicle (3) The ferulirmg 
ability of the spenn cell m the female genital 
tract IS maintained for not more than 24 to 
36 hours 

Much research remams to be done to deter 
mine these intervals exactly under all kinds 
of conditions For example no free fertilized 
human egg has ever been removed from the 
uterus of a woman, the youngest embryo yet 
described being n days old ‘ 

However if the intervals herein noted arc 
assumed to be the maximum it is possible to 
calculate the location of suppo«edly sterile 
penods, which can then be tested for various 
cycles This has been the basis of my S 
study 

OVX-IATIO I miCATED B\ SYMPTOMS 
&t SOME CASES 

Afany women observe a painful sensation 
over one or both ovaries for an hour or more 
at the time of ovulation Late in 1935 1 asked 
one of rav patients who always recognizes the 
mtUcUehmers to keep a record of the date and 
location of these pams, as well as the men 
struation dates Her record is shown in Table 
I This woman Is in normal health 32 years 
old, and has two children She knows nothing 
about the time when ovulation is supposed to 
occur She describes her symptoms on the 
dates shown as siraifar to those at the onset of 
menstruation The record is valuable as cor 
roborating evidence that ovulation occurs 14 
days before the following menstruation Wo 
have found however, that most women can 
not locate the day of ovulation accurately 
from symptoms 

FFRTJIE PERIOD LOCATED BV OV ULATlOV 
For the location of the fertile penod the day 
of ovulation is the basis As already slated, 
ovulation occurs 14 days before the following 
menstruation Figure x shows the position ot 

Don* It. . 1 « .. no* Kuis «, d ud vn thu c 
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period, although 7 of them used contraceptive 
methods It is, of course, impossible for a 
doctor to enforce continence during the fertile 
period, but in all cases in which the patient’s 
health had depended on the avoidance of 
pregnancy I have instructed them carefully 
and no failures have resulted 
During this study 27 women have used the 
fertile period procedure to space their preg- 
nancies properly. In other words, they first 
avoided pregnancy and later conceived at the 
desired time through cohabitation during the 
ferthe period. Fifteen women came seeking 
ad\’ice for the relief of sterility of one or more 
years’ standing, and for the sole purpose of 
becoming pregnant. Six of them became preg- 
nant after a single cohabitation during the 
fertile period Two of the 6 afterward avoided 
conception for several months and then at- 
tained a second desired pregnancy' through a 
single cohabitation during the fertile period 
They are now using the procedure to avoid 
further conception. 

RELIEF OF SUPPOSED STERILITY 

The case of Airs G H , age 32, married 
8 years, is a good e.xample of the relief of 
supposed sterility (Fig. 5). 


She came to us complaining of stenlity, but et- 
amination showed no essential reason why she could 
not become pregnant Her menstruation record for 
6 months revealed a 27 to 32 day cycle, the last 
menstruation date bemg July 26 During the month 
of .August she cohabited just once, on .August 13 
Xo menstruation having occurred on .August 30, a 
rabbit test for pregnancy was made and showed 
positive In 2S0 days from the beginning of the last 
menstrual period she gave birth to a pound 
baby girl Menstruation again occurred months 
after delivery and the menstrual record for the next 


T\BLE U. — CYCLE V.ARLA.TIONS OF 480 
NORMAL WOMEN 
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Fig $ \amut penodk I 

the numbers of cases do not foKow the ‘'nor 
mal distribution’ curve since a majorit> of 
these ’(vomen had a minimum cjcfe length of 
36 days 

Table CV fists the maximum cycle lengths 
Here the numbers of cases again seem to fol 
low the normal distribution with the maxi 
mum cycle length norm lying between 30 and 
3s days The data listed in Tables II III 
and IV are shown graphically in Figure 4 
which gives a fairly dehnite picture of what 
the physician can expect among his normal 
healthy patients It shows that the old, time 
honored 28 day cycle has been largely a fig 
ment of th'* imagination and that the average 
healthy woman will have a cycle which vanes 
between a minimum of j6 or 27 days and a 
matimum of 30 to 32 days 

The implication^ of these figures are ex 
tremely fascinating because they point to the 
possibility of using the accurate record as an 
indicator of abnormal female condition J 
have explor«l this possibility and in a number 
of cases have been able through careful study 
of the menstrual record and a subsequent ei 
amifiation, to detect incipient disonim of 
which the patients were entirely unaware 


16 lo iodavcyclM 

fltPORTANCE OF MEVSTRUAl. RECOM> 

IN DIAGNOSIS 

It IS my belief that an accurate menstrual 
record is a definite indicator of normal or ab 
normal function and that a more concerted 
effort should be made by members of the 
medical profession to secure accurate, authea 
tic menstrual histones Heretofore most of 
the published records have come from the 
inmates of hospitals and other institutions and 
were based entirely on memory Little atUn 
tion has been paid to the physiological and 
pathological conditions of the women in reU 
tiQti to the menstrual flow WTiat we need i» 
a great mass of data from women in all walks 
of life, from the norm.U, healthy ones, as well 
as those who suffer from incipient or advanced 
abnormal conditions 

CO^CCp■^OV COVTROLLED SUCCESSEULLI 

\ most significant fact about this s 
use of the fertile period procedure is that not 
a angle pregnancy has resulteil from cohabita 
tioii outside the fertile penods established ^r 
the vanouspatients A total of u women who 
desired to avoid pregnancy hav e becomepreg 
nant through cohabitation during the fertile 
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Fig. 6 Fj\ e year cohabitation record 


Mrs F G , aged 35 years, married at the age of 
20, had 3 children, the youngest aged 10 and an in- 
curable idiot Because of the great burden her 
youngest child has been to her famdv she did not 
desire more children for fear that they too might be 
feeble minded In spite of the fact that she eamestlv 
sought contraceptive advice and had used vanous 
t.vpes of vaginal suppositories, ielh'es, and cones; 


also a combination of jelhes and rubber diaphragms; 
a gold stem pessary; also lemon juice lysol, potas- 
sium permanganate, boiled milk and” iodine as 
douches, nevertheless, during the foUowmg I'ears she 
became pregnant she times and undement sk self- 
mduced abortions Ha\-ing heard of the fertile 
period theory she came vnth an S months’ record of 
her menstruation dates and volunteered the infor- 
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6 months levealcd a aS to 33 day cytle For the 
nett II months she avoided pregnancy and, during 
the tweifth month a single cohabitation danng the 
fertile period resulted m a desired pregnancy hbe 
gave birth to a 10 pound boy, aSi days after the 
beginning of the last menstruation Four rnonths 
later menstruation again commenced and a 6 month 
record showed a s8 to 31 day cycle She is no» 
using the fertile period procedure to avoid further 
concepticm 


A 5 YEAR COHABITATIOV RECORD 

I am fortunate in being able to present the 
cohabitation record of Mrs L J , who has 
been noting the dates of her cohabitations 
%nd menstruations since 1931 
This woman first attempted to utilize the fertile 
period law after reading a Uy book on the subject 
and became pregnant twice She was later instructed 
by me and has avoided pregnancy for several years 
The cycle variation has been from z8 to 33 days and 
the location of the various cohabitations with respect 


table lit — WINIUUM CYCLE LENGTHS OF 
480 ^ORMAL WOIIEN 



to the period of possible fertility, the actual fertile 
periods and the ovulation dales is shown in Figure 6 
it IS iritcresling to note that although the ^rst dav 
of the possible fertile period was violated in s in 
stanccsduringipjaand 1933 no conception resulted 

TIJfE INTERVALS AMPLE AND PRACTICAL 

That the time allotted for the life of the 
sperm cell and the fertility period of the egg 
cell i> ample there can be no doubt, becau-e 
man} women have reported violations of the 
first and last days of the period of possible 
ferliht} Still no pregnancy resulted and a 
careful examination of their records show that 
they missed the actual fertile period for the 
current cycle by only one day A case in 
point is reported in brief as follows 

TABLE IV — MAXIMUM CYCLE LENGTHS 01 
480 hORMVt VOMEN 
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nostic aid of abnormal female sex organ func- 
tion It also shows that ovulation has a 
definite time relationship to the next succeed- 
ing menstruation, and indicates that the time 
between ovulation and the next menstruation 
is a matter of 14 days 

I The regularity, duration, and character 
of the menstrual periods are the chief signs 
indicating normal or abnormal female sex 
organ function 

2. Barring accident or disease the menstrual 
cycle of a normal woman varies continually 
between a certain maximum and minimum 
number of days 


3. Ovulation has a definite time relation- 
ship to the next succeeding menstruation and, 
regardless of the rh3’thm in the menstrual 
<^'^cle, this relationship does not change. 

4. That there are definite periods of physi- 
ological fertility and sterility in the menstrual 
cycles of normal women appears to be a de- 
finitety established biological law' 

5. The fundamental scientific basis of the 
fertile period procedure is sound and reliable. 
The procedure offers to mankind, when it is 
supervdsed by a physician, a simple, depend- 
able, and physiological method for conception 
control. 
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mation that her c\de rvas exactl> sb dajs \ care 
ful check showed it to have a 14 to 26 da> varutum 
■3 suitable calendar was furnished to her with specific 
instruction for its use \ year later she ntuined 
with the calendar ptopertv marked to show men 
struation dates and cohabitations This tune sbf 
informed me that the device had certainly been a 
God send to her that she had had 66 cohabitations 
and had not become pregnant Careful st«d> of the 
calendar revealed some startling facts which never 
theless show that there is a con iderahle safety 
factor in the time latenals used She bad coitus 
live tunes on the first day of the possible fertile 
period five tiroes on the last day of the possible 
fertile period acid three tunes she violated both the 
first and last days of the same period StiB no 
pregnancy resulted because she missed the actual 
fertile period b> exactly one day m each instance 

TtDIOUS CALCCriAHONS EriMINATED 

For most doctors and their palients calcuJa 
tions of the various periods arc tedious and 
subject to error Fortunately , accurate charts 
have been published giving the required in 
formation instanth when the cvcie has been 
deternuned from the patient’s written record 
In my practice I use a chart which shows 
the fertile periods the steril>’ periods, and the 
time of ovulation for about 90 different cycle 
variations It also indicates, by means of an 
accessory aid, the actual calendar dates in any 
period and the number of days between any 
two consecutive menstruation dates This 
chart 13 very much worth while because it 
obviates counting on the calendar saves time 
and efiminates the chante of error 

TIME INDICATORS TOR PATIiNX’S USE 

The last necessity for the doctor who utilizes 
the fertile period procedure for his patients is 
a means for getting the information to them 
m some usable form which will eliminate as 
far as possible the chances of error on their 
part TTiere are avaiiable a variety of 10 
dicating devices and many lay books have 
been published on the subject The lay books 
are all very mteresting to read, but our e* 
penence has been that most women are not 
able to apply the published information m a 
practical manner their calculations being 
about 90 per cent wrong 

During this 5 year study 7 different styles 
of indicating devices or individual calendars 
have been investigated Although elaborately 


constructed, one was applicable only to 
■women with a cycle vanation of 16 to ji 
days Three others were discarded as being 
raudi too complicated, even for most phjst 
cians A fifth one was found to locate oviila 
turn ts days before the folio nng nenstrua 
tion, and investigation showed that 5 preg 
nanaes had resulted from coitus on the first 
indicated non fertile day after ovulation A 
stAth was found to be thoroughly reliable, but 
indicated what seemed to us an unusually long 
fertilepenod The seventh is now bemggen 
erally used by our patients It is made up to 
suit any one cycle variation only, mcoiporates 
a standard continuous calendar, and is there 
fore less liable to error Unlike all others, it is 
distributed only through the medical piofes 
Sion During the past $ years it has had no 
recorded failures in more than 30,000 cohab 
itations 

PRACTTCAt AND SI-IFLE ROUTINE 
PROCEDURE 

Bevond these indicating devices the doctor 
needs no further equipment to put the fertile 
period pro^dure into practice In this clinic 
every menstruating woman is told of the 
importance of an arcucate menstrual record 
and IS given a suitabfecard on which to record 
the dates Every recently confined woman is 
instructed as to the importance of ^paclng 
pregnancies A regular, completely effective 
routine ha** been developed, in whivi th''re 
ate only four comparatively simple steps 

I Get from the patient a list written 
down at the time of the last 6 or 8 menstru 
ation dates 

a Determine the cycle vanation from the 
longest and shortest cycles in the h^t 

3 Exanune the patient for abnonralpemc 
conditions and correct those found, if neces 
saty 

4 Furnish to the patient an indicator or 
individual calendar that is as nearly fool piooi 
as possible 

suaiitAS'y and conclusions 

A 5 year clinical study of the fertile and 
stenie periods of women has been made 1^ 
study quite definitely points out the value ot 
accurate menstrual records as an early oiag 
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lier papers on the subject reported that corpus 
luteum extracts failed to inhibit o\ailation in 
rodents The present xnew imiversally held 
by all students of the subject, however, is that 
corpus luteum is directly concerned with the 
course of pregnancy. Comer (12) sums up the 
matter in this way Broadly speaking, the 
endocrine function of the corpus luteum is a 
part of the mechanism of pregnancy. Its ac- 
tion is e.xerted on the uterus to prepare that 
organ for the reception and nutriment of the 
embr)"o "WTien the ovum begins its joumej’- 
through the fallopian tubes, the follicle whence 
it took its origin gives place to the corpus 
luteum, and this newly formed corpus luteum 
begins to deliver into the blood stream a sub- 
stance causing extensive development of the 
uterine glands and changing the histological 
structure of the uterine mucosa or endomet- 
rium By the time the fertilized o\mm reaches 
the uterus, the endometrium through this 
action upon it of corpus luteum hormone is in 
a state of heightened secretory activity by 
which nutritive substances are pro\nded for 
the embryo. Furthermore, through the action 
of the corpus luteum secretion, the endome- 
trium is sensitized so that it responds to the 
presence of the embryo by forming the mater- 
nal part of the placenta It has been shown 
experimentally that removal of corpus luteum 
from an animal during the early part of preg- 
nancy results in failure to implant the embryo 
or, if the embryo is already implanted, effects 
a deterioration of the pregnancy Comer 
found that injection of corpus luteum extract 
in castrated rabbits produced pregnancy 
changes in the uterus In rabbits castrated 
during early pregnancy, injection of progestin 
protected the embrjms against the loss of their 
mothers’ corpora lutea and maintained the 
pregnancy to full term In guinea pigs pro- 
gestin was found to sensitize the uterus to 
produce the maternal placenta or so called 
Loeb’s decidiioma 

2 REL-XTION or CORPUS LUTEUM TO 
MENSTRUATION 

_ It is now generally known that menstrua- 
tion is not identical with oAUilation although it 
bears a definite relation to the estrus cycle 
of various animals, including human beings 


ACrmTY OF CORPUS LUTEUM 

Physiologically speaking, menstruation is the 
last effort made in the sex cycle of higher ani- 
mals after there has been failure to conceive. 
It has been shown in women (100) and in 
monkeys (80) that menstruation, disappearing 
as a result of ovariectomy, may be induced 
experimentally by treatment with estrogenic 
substances. On the other hand, Pratt claims 
that excision of corpora lutea in adult prim- 
ates will precipitate menstruation It has 
been demonstrated that the mjections of cor- 
pus luteum extract may delay or postpone 
menstrual periods experimentally produced in 
monkej's It is now generally agreed that, 
in the normal menstrual cycle, both the 
estrogenic or follicular hormone and corpus 
luteum pla}' roles Tj'picalprogestatized endo- 
metrium has been produced in ovariectomized 
monkeys by successive foUicidin and corpus 
luteum mjections (35) Similar experiments 
have been reported by Smith and Engle (89), 
and Kauf mann has actually produced premen- 
strual endometrium in castrated women by 
first administering large doses of estrogenic 
substance to bring the uterus back to its nor- 
mal internal stage and then injecting corpus 
luteum extract to effect the premenstrual 
changes A proper balance between the follic- 
ular and corpus luteum hormones is essential 
for normal menstruation, as estrogenic sub- 
stance has been demonstrated in ^e human 
corpus luteum during the premenstrual stage 
(2, 4) These studies on menstruation point 
unequivocally to an important endocrinologi- 
cal function of the corpus luteum in primates 
but the methods employed are too compli- 
cated for practical routine assay of the hor- 
mone 

3. HISTOLOGIC.AL CHANGES INDUCED BY 
CORPUS LUTEUM EXTRACTS 

Various investigators have found that pro- 
gestin or corpus luteum hormone produces 
histological changes in different lower animals 
and also in human beings. Comer states that 
administration of progestin produces preg- 
nancy changes in utems of castrated rabbits 
Corpus luteum extracts, administered to rab- 
bits castrated during early pregnanq*, as has 
already been stated, protect the embryos 
against loss of the mothers’ corpora lutea and 
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T he exact number of oeatian hor 
mones present m the body of higher 
animals is still in dispute Many 
think there are at hast three such 
internal secretionb— the follicular hormone, 
the corpus luteum hormone, and the hormone 
of interstitial tissue, others, a larger number 
rraeukel’s early reseacchea stressed corpus 
luteum as the most important internal secre 
tion of the ovarj , a view which prevailed for 
some years although slightly modified by 
Marshall and others Later, studies on the 
effect of X ra>s on the female gonads brought 
the fuactwnof the so called interstitialovanan 
t»sue into prominence and pointed to the 
endocrinological action of th4t tissue, eluci 
dated by the work oi Bourn Aacei and Vdle 
ram, and of Stemach and Holaknecht Follow 
mg the interesting researchesof StocLordand 
Papanicolaou (93) concerning the histological 
changes in the gonad» and accessoiy organs 
produced at various periods of the estrxis 
cv de, an enormous amount of nork was done 
on the cellular structure of the vaginal epi 
theliura which culminated in the study of the 
estrogenic or follicular hormone by means of 
vaginal smears These researches, popular 
ized by the writings of Alien and Doisv (3), S 
Loewe, and others directed the attention of 
physiologists to the function of the follicular 
fluid and stressed the hormones contnmed 
therein as the principal endocrine product of 
the o’^ry While the etact number of ovanan 
hormones is still unsettled and their chemical 
nature occasions even more dispute among 
those investigators who have been working on 
the biochemistry of the gonads it is the gen 
eral consensus that the female gonad elab 
orates at least two different hormones quite 
distinct in their physiological function One 
of these is the follicular hormone, ofttn known 
by other names such as estrogen folhcuhn 
amniotm, menformon etc , the other is 
internal secretion elaborated by corpus lu 


team particularly when fully developed The 
physiological action of the follicular hormone 
can be demonstrated m several ways and es 
peually b> the study of the vaginal epithelium 
obtained from smears or scrapings of castrated 
female rats, mice, and guinea pigs The char 
acter of the celL thus obtain^ changes after 
such castrated animals have been injected 
with estrogeniL hormone Demonstration of 
the physiological function of corpus luteum, 
although effected in any one of a number of 
ways, IS much more difficult The purpose of 
the writer is to offer a brief resume of the 
physiological procedures employed for detect 
mg and demonstrating the activity of corpus 
luteum either vt uve or by pharmacolopcal 
use of corpus luteum extracts and further 
more to describe and present hia e^enences 
with some oi the newer methods of approach 
more recently employed in that connection 
Etpenmental data pointing to physiological 
action of corpus luteum hormones may be 
classified as those pertaining to (i) the relation 
of corpus luteum to pregnancy , (e) the rela 
tion of corpus luteum to menstrual Qcle of 
monkeys and human beings, (3) histologiul 
changes produced by corpus luteum m sexual 
apparatoi, (4I changes effeuted by corpus 
luteum m vaginal epithelium (5) gross ana 
tomical changes produced bv corpus luteum 
hormone in uterus etc , (0) influence of cor 
pus luteum on contractions of smooth musJe, 
and (7) miscellaneous physiological effects 
product by corpus luteum 

I relation oj CORPUS LUTEUM TO PREOSANCV 

pearl and Surface have described an inhibi 
tion of ovulation following intrapentoneal 
admimstratiori of a fat free preparation of 
corpux luteum substance Haberlandt Knaus 
(47) wid Kennedy noted that tempe-ary ster 
dit> of females was produced by injections ot 
corpus luteum extracts Oa the other hand, 
Loeb, and Corner and Hurra (14) m their ear 
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the results of which indicate that such corpus 
luteum injections, as compared with those of 
the follicular hormone, exert an antagonistic 
action The experiments were made on vari- 
ous series of guinea pigs For a long time the 
normal cjmle of each animal was determined 
by vaginal smears After the duration of the 
respective animals’ estrus cycles had been 
established, guinea pigs were given repeated 
daily injections of water-soluble corpus lu- 
teum extracts (prepared by various methods); 
and their effect on the duration of the cycle 
was obsen^ed It was found that the corpus 
luteum injections markedl}’ prolonged the 
diesiriis or interestrual interval. Table I 
reveals the findings obtained in experiments 
with 27 such animals MTule the average 
diestrus of normal or untreated animals was 
II 9 days, that of the guinea pigs thus treated 
vdth corpus luteum e.xtracts was 44.7 days 
These figures demonstrate dedsivel)’' that 
corpus luteum greatly prolonged the inter- 
estrus interx'-al Of further interest was a sup- 
plemental:}' study made by Macht and Stickels 
(62) in which corpus luteum was not injected 
but fed to guinea pigs for long periods Table 
II shows the results obtained in these tests. 

5. CHANGES IN GROSS .-tNATOXIV 

Besides the histological or microscopic 
changes produced by female sex hormones 
injected under specified conditions, marked 
changes in the gross appearance of various 
organs have also been obsen'ed after such 
treatment Indeed, the most important cri- 
terion of the actiidty of e.xtracts used in earlier 
work on this subject was the gross appearance 
of the uterus and gonads Many such changes 
were noted after injection of follicular e.xtracts 
m one form or other The aim of some of the 
early injection experiments was to “maintain 
uterine nutrition,” inasmuch as removal of 
both ovaries was invariably followed by atro- 
phy of the uterus Such administration of 
some of the extracts was followed by most 
striMng results (i, 11, 22, 24, 31, 38, 39, 71, 
*3: 84, 85) Another criterion was the swelling 
and hyperemia produced by o\-arian e.xtracts 
in area surrounding the external genitalia of 
rabbits, pigs, dogs, and monkeys (91) Changes 
in size of the uterus in the smaller rodents were 


TABEE I — ^EFEECT OF INJECTIONS OF COTPES 
LirrEIIM. ON ESTRtTS CYCLE OF THE 
GUINEA PIG 


Guinea pig number 

Dajs of norrcal 
mterestrus 

; Days of inle^estrus 
; after ixsjectfon? of 
! corpus luteum 

i 

1 13 

I 29 

2 

X2 

25 

3 

i; 

74 

4 

X2 

64 

5 i 

14 j 

4 S 

6 

t 3 ! 

59 

7 

12 

42 

S 

13 

SO 

9 

43 1 

30 

10 

15 

46 

11 

14 

14 

12 

13 ! 

39 

13 

12 1 

47 

u 

14 

29 

15 

10 

35 

x 6 

9 1 

52 

17 

9 

50 

iS 

IS 

33 

19 

5 

so 

20 

0 1 

S3 

21 

9 

33 

22 

10 

23 

23 

IS i 

30 

24 

9 i 

22 

23 

‘5 i 

41 

26 

11 

33 

27 

13 1 

36 

Average 

n g j 

1 44 7 


of special interest Zondek and Aschheim 
(102) noted an increase in size of uterus of 
mice injected with follicular extracts. Similar 
obser\-ations were made by Kochmann. Other 
changes were noted in the mammary' glands 
(7j 55) of both males and females but 
especially of the latter. Frank and Rosen- 
bloom noted that certain ovarian e.xtracts 
injected in rabbits stimulated the growth of 
not only the uterus but also the vagina, breasts, 
and accessory organs, while Courrier obsen-ed 
that they accelerated development of the 
uterus and other genitalia in newly bom ani- 
mals. After continued treatment of rats with 
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induce characteristic pregnanc> changesmthe 
uterus, and corpus kteum hormone adnurus. 
tered to guinea pigs, sensitizes the uterus and 
produces the maternal placenta or so called 
Loeb’b dtciduoma Later 'ftork bv Hisavi 
Meyer and Fevold, b> Smith and Engle, and 
bj Corner revealed that progestin, adnunts 
tered to monkeys, produces a picture char 
actenstic of premenstrual cndometnum ^ 
characteristic is the change produced by pro 
gestin in rabbits according to Corner and 
Allen (13), that they have advocated as a 
standard for assaying it the so called rabbtt 
iinil, which IS the amount of the hormone 
(divided into 5 equal daily doses) that will 
produce on the snth day a microscopic condi 
tion of the uterus equal to that of the eighth 
day of normal pregnancy Injections of corpus 
luteum hormone have also produced physio 
logical changes m other and non. remote 
organs 

Herrmann and Stem (34) reported that 
when injected in young male rats and tab 
bits, the estrogenic hormone delayed attain 
metit of sexual maturity and furthermore that 
large quantities of corpus luteum hormone 
tnyecteo in adult rats and rabbits, produced m 
the testes degenerative changes not unlike 
those produced by x rays Fellner (to, ji) 
repeated and extended this xiock and discov 
ered that degeneration of testes was produced 
by mjections of placental or corpus luteum 
hpoids ITiis so called “antimasculme ' prop 
ertj of corpus luteum is of interest m tonnec 
tion with the peculiar reaction of the vas 
deferens and seminal vesicles desenbed by 
Macht and Matsumoto "nie latest study on 
histological changes is that made by Pjneus 
and Werthessen, who have correlated the 
activity of corpus luteum preparations with 
microscopic measurements of the actual size 
of the ovum All such studies as those men 
tioned, however require very complicated 
technique and are not suitable for practical 
bioassay of corpus luteum preparations One 
special method of histological character how 
ever, is adapted to the assay of estrogv-mc sub 
stances and has been employ ed by the pres«it 
writer also m testing corpus luteum extracts 
and preparations It is the study of the >ag» 
nal epithelium 


4 effect or CORPUS t^7TElmHORifO^E 
ov VAcrNAL EPiTHErnrir 
The most popular method for studying 
female hormones, derived from the follides 
and spoken of as the follicular or estrogenic 
hormones or theehn may be described as fo! 
Ions Vaginal smears obtained from normal 
intact rats or mice present periodic variations 
m the number and character of epithelial 
blood, and other cells in relation to their 
estrus cycles In castrated or ovariectom 
ized animals a typical and constant picture of 
the dicstrual stage is maintainfd WTien 
injections of estrogenic hormone are given to 
such animals however, the character of the 
vagm^ ttlls changes and repeated injections 
produce a picture of estrus Accordingly 
use has been made of such changes m vaginal 
cells in assay mg preparations of that type 
Can any change m character of the cells ob 
tamed from vaginal smears be effected by 
administration of corpus luteum hormone’ 
Cdrpus luteum in contrast to estrogenic sub 
stance, tan obviously not be expected to stun 
ulate estrus On the other hand, there is a 
possibility of Its acting synergistically o*' 
antagonistically to follicular hormone A 
number of investigators have attacked this 
problem The most satisfactory experiments 
with corpui luteum on the cstrus cytle of 
animals were obtained not with mice or rats 
(because of the short duration of their cycles) 
but with guinea pigs, the estrus cyde oi 
which IS considerably longer (10 to 12 davs) 
■Rius, Papanicolaou, who injected extracts 
from the corpus luteum in guinea pigs re 
ported inhibition of estrus, detetrained by 
the smear method over extended periods 
vvbile negati V e results w ere obtained in control 
tests on toUicular fluid, placenta and other 
tissue Papanicolaou considers this the p oper 
luteal hormone Patkes and Bellerby ob 
tamed vaginal reactions m tmee by injecting 
small doses of follicular fluid after ovanectomy 
and attributed such results to removal of 
corpus luteum inhibition Voss has also 
effected an inhibition m guinea pigs by ad 
miiustering corpus luteum extracts 
The present writer in collaboration witn 
Shekels and Seckinger (65) has for several 
years earned on studies along these lines, 
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Fig I. Stimulation of uterus of \"irgin rabbit effected by o 02 cubic centimeter of 
pituitrin (surgical, P D ). 


6 . RELATION OF FEMALE GONADS TO ACTUTTY 
OF UTERINE AND OTHER SMOOTH ilUSCLE 
ORGANS 

A. Relation to posterior pituitary hormone 
In recent years studies on the contractions and 
tonicity of the smooth muscle from the uterus, 
fallopian tubes, seminal vesicles, vasa defer- 
entia, etc , have thrown considerable light on 
the intricate physiology of the sex hormones 
and yielded useful criteria for evaluating their 
activity, particularly that of the corpus 
luteum ^aus (48, 49, $ 6 ) established the 
fact that the excised uterus of a rabbit under 
the influence of a functioning corpus luteum 
did not respond to treatment with the pos- 
terior pituitary hormone m vitro as did the 


\drgin uterus, whereas even minute doses of 
pituitrin effected a powerful contraction in the 
control, taken from a Aurgin rabbit 

WTiile it is generally accepted that the estro- 
genic hormone stimulates the contractions of 
the uterus, as shown by the work of Parkes, 
Kelly, Zondek and Aschheim (103), Brouha, 
and others, accumulated CAndence reveals that 
in normal higher animals and the human be- 
ing, the corpus luteum hormone inhibits or 
quiets contractions of the uterus. Thus 
;^aus (51) and Manzi maintain that the 
uterus is kept in a state of quiescence during 
pregnancy by the influence of the corpus lu- 
teum and when, toward the end of pregnancy 
that eSect diminishes, the organ becomes more 


TABLE III —EFFECT OF INJECTIONS OF ESTRIN .ALONE AND ESTRIN PLUS LUTEIN ON 

U'EIGHT OF MOUSE UTERUS 



Estrm alone, o 2 c cm daih | 

Estnn, 0 2 

c cm , plus lutem, 0 5 c-cm , dail> 

Mou«« 

number 

Weight o( bodj 
in miHigrams 

W eight of uterus ; 
in milligrams i 

Ratio of uterus 
to body weight 

Weight of bodj 
in radligrams 

Weight of uterus 
in miliigram^ 

Ratio of uterus 
to bod\ weight 
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T4B1.1- n — EFFtCr OF PROLONOED FEEDtNO 

or coBFos LirrEVii, etc, o*t estrus 

CVCIE 



anterior lobe of the pituitary Long and 
1 vans found that the ovaries were enlarged 
as the result of formattoa of roany corpora 

any gross anatomical changes bten 
noted after administration of corpus lutcum^ 
As late as 1937 Alien and Doisy stated that 
they knew of “no successful attempts to 


inhibit the action of injected follicular hor 
mone by injection of corpus luteum extract ’ 
Afore recentH , the present nntcr, coiJaborat 
ing with Stickels has obtained some interest 
mg results m studies on synergistic effects of 
combinations of estrogen and corpus luteum 
hormones This work was stimulated by th 
mtercstmg finding of Siddal! who developed 
a novel test for pregnancj It was found that 
the usual ratio of the uterus weight of a ma 
tute non pregnant white mouse to its bodv 
weight IS over 1400 Normal mature mice 
were injected with follicular estrogenic et 
tracts for 7 to 10 days, at the end of which 
period they were killed and the weight of the 
uteri determined Such injections markedlj 
increased the size of the uten so that the ratio 
of Its weight to that of the body fell far below 
1400 

Ala^t and Stidcefs undertook siiu 
liar studies with both the estrogenic hor 
mone of the ovary and with corpus luteum 
extracts A scries of mice, injected dady for 2 
weeks With a standard estrogeiuc extract, 
were then killed, and the ratio of the uterus 
weight to that of the whole body was deter 
mined A marked hypertrophy, shown b> 
increase m the weight of the uteri, was noted 
In a second series, mice injected wnth corpus 
luteum extract alone revealed no change in 
sue or weight of the uterus A third senes of 
mice was injected for the same length of time 
with a muture of the same estrogenic prepara 
tion and a w ater soluble corpus luteum extract 
prepared m this laboratory The most stnk 
uig discovery made was that wo kvpsrlFophy 
such as had succeeded injection of cstro 
gcnic extract alone fcllodti 
of a combination of estrogenic and corpus 
luteim extracts These C'^enments clearly 
revealed that lutein antagonized or inhibited 
the stimufating action of the fofhcufac hoc 
mone Table TIT strikingly illustrates these 
findings This antagonism between corpus 
luteum and follicular extracts was noted not 
only in injection e'gienmenls but also after 
feeding experiments, prolonged for several 
weeks m which the two hormones 
ministered in combination to mice The 
findings in these experiments are shown in 
Table IV 
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Fig, 3 Effect of o oi cubic centimeter of pituitrin (surgical, P D ) on uterus of 
normal \nrgin rabbit 


and recurrent abortion uterine contractions 
were inhibited by such an extract. Halban 
advocated the employment of corpus luteum 
in the treatment of abortion, and the success- 
ful use of such preparations has been reported 
by Glismann, .-Imtecki and Zwohnski, Wolfson, 
Weinzierl, Bracht, Wagner, and Knab Krohn, 
Falls and Lachner employed corpus luteum 
for the treatment of threatened and habitual 
abortion and have recently (by a balloon 
method) demonstrated that corpus luteum 
inhibited the contractions of the uterus (19) 
More recently, Robson and Illingworth, and 
de Fremery, Luchs, and Tausk have studied 
various fractions obtained from corpus luteum 
extracts and found that one of these, which 
they called “desensin,” thus inhibits the action 
of pituitrin on the uterus Similar findings 
n ere made by Foster, and especially by Rey- 
nolds Corner (66) and his associates used 
such uterine preparations in assajdng a corpus 
luteum hormone which they prepared and 
named “progestin ” 

The present writer has been experimenting 
on rabbits for over a year in order to study 
these remarkable variations in contractions of 
uterine muscle in relation to the influence of 
corpus luteum hormone and that of the pos- 
tenor lobe of the pituitaiv' gland In these 
studies the writer employed an aqueous solu- 


tion of the corpus luteum (prepared in these 
laboratories) of which numerous ph3'sicians 
have made wide clinical use with allegedl}'" 
favorable therapeutic results. Health}' normal 
\drgin rabbits were selected. In some, ovariec- 
tomy was performed, in others, the ovaries 
were left intact. A standard preparation of 
pituitrin (P D.) was used for testing the ox}*- 
tocic response of uterine muscle In most of 
the e.xperiments one horn of the virgin uterus 
was removed under aseptic conditions and 
the animal was allowed to recover. The con- 
tractions with which the excised tissue in 
ox}'genated Locke solution responded to small 
doses of pituitrin were carefully recorded 
The rabbit operated upon was then given re- 
peated intravenous injections of corpus lu- 
teum extract for 10 days, after which the other 
horn of the uterus was studied in similar 
fashion. It was found that injections of lutein 
(H W & D.) effected in beha\dor of the muscle 
such a change as that described by Comer and 
other previous writers Uterine preparations 
(from mature rabbits) prexdously treated with 
lutein gave a much weaker response to pitui- 
trin and, after ven- large doses of lutein, did 
not react to pituitrin at all although other 
oxx'tocic agents effected a contraction of the 
muscle The subjoined curves show the H-pe 
of response obtained in control animals, on 



73S 


SURGER\, G\\tCOLOG\ AND OBSTETRICS 



Fig j of repeated injections 0/ lutein (H\\ AD) totaling »e nibic 

centimeters on uterus of tirnn rabbit 


8 <*nsttt\ e to the influence of the posterior lobe iht normal course ol pregnanc> , on the one 
of the pituttarj The work, of the Smiths (go) hand and inhibits the motihtj of the uterus, 
indicates that during pregnant % aphystologi on the other numerous investigators have 
cal balance is maintained between estrogenic successfuUv employed ettracts of corpus lu 
and corpus lutcum hormones As pregnanc) teum to prevent abortion and naintam the 
progresses the estrogenic pcmaple, becoming normal course of pregnancy MiWos pro 
more dominant sensitizes the uterus to the longed prej^nanc) in rats with aqueous et 
oxj tocic influence 0/ the posterior lobe of the tract> of corpus luteum Uimcallv Hirst 
pituitary, and thus labor follows Allan and loiecied aqueous extracts 0! corpus luttum 
Dodds (c) expanded this theorv of la^r on from pregnarii cats to prevent habitual ubor 
set Inasmuch as corpus lutcum vntallv affects (ton Hofbauer reported that m threatered 

TABLE JV -EFFFCT OF LSTRIN \ND fcSTPtN ILUS LUTFIV fEEDING ON ttElCHT OF 
MOUSE UTERUS 
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Fig 5 Relaxation of uterus of virgin cat effected by injection of o 1 cubic centimeter of a i.tooo solution of adren- 
alin, followed by stimulation produced by o 025 cubic centuneter of pituitrin (surgical, P.D ) and, finally, by relax- 
ation on addition of 3 miUigrams of bromsalizol 


alteration of character of the sex hormone set 
free in the cat’s circulation during pregnancj'. 
Accordingly, those authors, experimenting 
with injections of progestin or corpus luteum 
extract in cats, found that a reversal of epi- 
nephrin action took place in virgin cats under 
such conditions Similar experiments were 
made h)"- Kennard, and recently on guinea pigs 
by Holtz The present writer, desiring to dupli- 
cate the experiments made by the American in- 
vestigators, carried out a series of such studies 



Fig 6 Stimulation adrenalm produces in uterus of cat 
in early prcgnancj* (r to 2 weeks). 


on virgin and pregnant animals. The results 
obtained fully agreed with those described. 
It was foimd that uterine preparations ob- 
tained from normal \-irgin cats and studied in 
vitro responded to adrenalin with relaxation 
of the tonus and inhibition of contractions. 
On the other hand, it was found that the uteri 
of virgin cats, injected intravenously for 2 
weeks daily with e.xtracts of corpus luteum, 
reacted paradoxically when treated with adren- 
alin and responded with much less relaxation 
and sometimes none at all although a positive 
pressor effect or contraction was noted rarely. 
The subjoined curves illustrate these findings 
(Figs 5, 6, and 7) 

C. Physiological responses of the vas deferens 
Some years ago hlacht and ilatsumoto de- 
scribed a third phenomenon in regard to the 
contractility of smooth muscle organs in rela- 
tion to the sex hormones Those findings have 
more significance at the present time than 
they conveyed 18 years ago The authors 
undertook a study of the physiological effects 
of all kinds of glandular extracts on the mo- 
tility of the genito-urinarx" organs or, more 
specifically, on the contractions of the smooth 
muscle they contain. The effects of various 
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the one hand, and in rabbits treated with 
corpus luteum extract, on the other (Figs i 
and 2) A comparison of the nnter’s curves 
with those of other m\estigators cevcafed that 
a cubic centimeter of the corpus lutcum solu 
tion exerted an action similar to that e/Icctcd 
b\ o 1 milbgram of progesterone 
Although, generally speaking considerable 
skepticism exists regarding the effectiveness 
of the female sex hormone products ad 
ministered per fu the \/nter is inclined to be 
heve that the feeding of such preparations, 
when continued for a sufficient length of time 
clots hav e a definite physiological action The 
writer hai performed experiments in which 
instead of injecting extracts of corpus luteum 
the desiccated gland was fed b) stomadi to 
rabbits for several weeks In control expen 
ments other rabbits were given the same food 
minus the powdered corpus luteum The cor 
pus luteum powder used in these expenmwits 
was prepared from fresh glands desiccated at 
low temperature Figures 3 and 4 illustrate 
the results obtained w ith uterine musUe prep 
arations from controls and trom rabbits fed 
with such ponder It was found that just as 
injections of corpus luteum weakened the re 
sponse of the musde preparation to subse 
quent treatment with pituitrm or coropletdy 


suppressed it, so the continued feeding of 
desiccated corpus luteum rendered re«ponsics 
of utenne muscle from rabbits very feeb’e 
The difference between the results obtained 
in the injection and feeding experiments were 
quantitative rather than qualitative 0! 
ujurse, the feeding experiments had to be con 
tmued for a considerably longer time before 
the physiological effect mentioned could be 
obtained 

B Relation lo epmephriH 0 / great pb>5«> 
logical interest as well as of practical value is 
another remarkable phenomenon notud re 
cently m studies on the rhythmic contractions 
of uterine muidc, 1 e the response of such 
muscle to epinephnn m relation to the influ 
cnce of female sex hormones It has been 
known for a long time that the uterus of the 
virgin cat responds differently to stimufation 
of the hvpogastnc nerves in wo or to treat 
ment wuh epinephnn both tn vi 0 and tn vilro 
from that of the animal m pregnanej- Thz 
normal virgin uterus of the cat is relax'*d bj 
epinephnn but the uterus of the pregnant cat 
ti* vitro contracts when treated with the same 
drag This remarkable rever'af of the usual 
r^poose of the cat’s uterus to epinephnn sug 
gested to Van Dvke and Gustafson that the 
explanation of the phenonu-non might he in an 
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the corpus luteum in particular may be noted 
in this place to complete an exposition of the 
various reactions given by that hormone 
Hisavr (34), who has done a great deal of 
work on female hormones, described a relax- 
ant effect which corpus luteum extract exerted 
on the symphysis pubis of guinea pigs and rab- 
bits, a relaxation similar to that occurnng in 
all these animals during pregnancy. This re- 
action Hisaw found to be so characteristic 
that he ascribed it to the specific hormone con- 
tained in corpus luteum, which he named 
“relaxin ” 

Studies on spontaneous or voluntary' activ- 
ity of skeletal muscles of rats placed in rotaiy' 
cages were made by Slonaker, Wang (97, 98) 
and associates. The latter authors first estab- 
lished the normal cycle of activit}’- in rats and 
then studied the effects of ovanectomy and 
the influence of subsequent injection of various 
solutions of female hormones on the same 
animals The results obtained were not espe- 
cially significant. 

A different kind of psychological study on 
the ovarian and corpus luteum hormones was 
published by Macht and Seago (61). The 
behavior of white rats trained in a circular 
maze was carefully established and their run- 
ning time was measured Ovariectomy was 
performed and after the rats had recovered 
from such an operation their muscular activity 
and general behavior were again observed. 
Small doses of ovarian and corpus luteum e.x- 
tracts were then injected. The results of these 
experiments indicated that ovarian extract in 
general and extract of corpus luteum definitely 
improved the running time and cerebral re- 
sponses of both normal and ovariectomized 
rats 

A third reaction obtained by J^Iacht and 
Matsumoto (60) with ovarian and corpus 
luteum extracts on the pupils of frogs’ e3'es 
maj' also be mentioned These writers tested 
the action of 10 per cent solutions of corpus 
luteum and ovarian substances on frogs’ e3*es 
and noted that corpus luteum produced dila- 
tation and the ov'arian extract no effect 
whatever 

Finally, mention should also be made of the 
interesting findings reported b3' Kanter, Bauer, 
and Klawans These writers discovered that 


the growth of the ovipositors of Japanese bit- 
terlings ivas stimulated by feeding them with 
estrogenic preparations of the ovar3^ In this 
connection the present writer made some tests 
in which a desiccated corpus luteum prepara- 
tion w'as fed to bitterlings b}’- a method de- 
scribed elsewhere. Bitterlings placed in water 
containing preparations of follicular hormone 
showed marked elongation of the ovipositors 
in from 24 to 48 hours. In a series of e.xperi- 
ments in which corpus luteum and follicular 
extracts, in suitable proportions, were adminis- 
tered simultaneously to these fish, a definite 
inhibition resulted; i.e., the elongation which 
the follicular hormone would have effected 
was antagonized b3' the corpus luteum ex- 
tract and no stimulation to grovdh was conse- 
quently obser\'ed. Such experimentation, 
while not extensive, is mentioned briefly in 
this place (59). Kleiner and his associates have 
recentl}' expressed some doubt as to the re- 
liability of the bitterling reaction to the follicu- 
lar hormone, on the one hand, and claimed, 
on the other, that the female bitterling is a 
specific physiological test animal for the male 
hormone 

EVALU.4.T10N 

The abundant data, ph}'siological and 
pharmacological, assembled in this paper 
(which, if space permitted, could be e.xtended) 
afford sufficient evidence, be3mnd reasonable 
doubt, of the important endocrine function 
of the corpus luteum, TlTiether one or more 
hormones contained in that gland are re- 
sponsible for the various ph3'siological effects 
noted by different observers is not 3’-et defi- 
nitely established. Unquestionably the corpus 
luteum through its internal secretion pla3-s an 
important role with regard to the course of 
pregnancy and in primates exerts an influence 
on the menstrual c3'cle as indicated b}" gross 
anatomical and histological changes in gonads 
and accessory organs. Of particular interest 
from the standpoint of practical therapeutics 
are those e.xperiments in which corpus luteum 
preparations or extracts have been injected 
into animals, normal and castrated, for the 
purpose of influencing their ph3’siological 
function. These indicated the close relation- 
ship and interdependence of the corpus luteum 
and estrogenic or follicular hormones It 
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^‘8 7 Fffect of alfenjJin oi uterus o? »ir),m cal njiich nad been daily iriiectei 
intraperitoneally nuh (uteii) (If U & D ) for 8 days the total amount injected being 
73 cubic centimeters Note inhibition of contractions but no relasation of muscle 


glandular extracts on the uterus, laHopian 
tubes, seminal vesicles \asde/crens bladder, 
and ureters of various tinds of animals were 
carefullj studied 

It tvas found that while aoucous or sahne 
extracts of all sorts of glands (with the excep 
twti of the suprarenal} effected but a mild 
stimulation of smooth muscle preparaf/ons, 
corpus luteum extracts produced an extra 
ordmar> stimulation of vasa deferentu of 
rodents, particularly of wfute rats Even 
minute quantities of such corpus luteum ex 
tracts produced powerful contractions of the 
vail which, within biological limits were pro 
portional to the amount of the extracts usM 

Extracts of whole ovary also stimulatwf 
the MS deferens of the rat to some extent 
but it was demonstrated that such con 
traction was ctTected b> the corpus luteum 
present m the preparations When ovanan 
or follicular extracts free from corpus luteum 
were examined in this way, the response was 
ver> weak These observations of Macht and 
Matsumoto (69) suggested a simple and ready 
method of comparing the activity of corpus 
luteum preparations Such a method, used 
by the writer and his assoaates (O4I yielded 
data in remarkable agreement with results 
reported by clinicians employing the same 
preparations 

The cunous anomaly of a male genital organ 
exhibiting speafif sensitivity fora female sex 
hormone, namely corpus luteum puxxled the 
writer working originally on this subject At 
the present time such a phenomenon is by do 
means an unusual one Reference has already 
been made to certain "antimascuhnc’ reac 
tions ehoted by estrogenic hormones Agam, 


the ext-nsive studi-a on th’ effect of estro 
genit femal- harmons on the estros cycle of 
rats and mice reported by numerous investi 
gators, have eventually led to the discoveiy 
that this so called female hormone js widely 
distributed in nature not only among animals 
but also among plants and that it can be 
extracted m large quantities from the urine 
of men as well as that of pregnant women 
D Response of fallopian tul>es The relation 
of the female sex hormones to the movements 
of the genital organs i» of interest in another 
respect, namely in regard to the ihythr c 
contractions these hormones produce in the 
fallopian tubes Some of the most interesting 
studies reported on the subject have been 
those which Seckinger published from this 
laboratory The e 0 ect of ovarian and corpus 
luteum extracts on the normal rhythmic con 
tractions of the fallopian tubes of the pig tn 
uiro was carefully observed It was found that 
there was a distinct diBcrente in the type of 
contractions produced by corpus luteum and 
whole ovary extracts, respectively Here 
agam earlier expenments take on a new sig 
nificance in the light of the results herein vitcd 
with regard to the relation between corpus 
luteum and the pharmacodynamic properties 
of pituitnn and epinephnn Thus we have 
describe at least four dilTerent smooth mus 
de reactions which distinguish between the 
tolTirutar hormone and the hormone of corpus 
luteum 

1 iascELL4Nt:oas effects of 
CORPUS LUTEUM 

A number of other physiological c/Tccts pro 
duced by female hormones 10 general ana by 
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and lower animals The isolation of the 
various active principles of ergot scored 
another triumph for modem pharmacology', 
nevertheless, few are the skilled obstetricians 
who would administer small quantities of the 
same in preference to the well standardized 
galenical preparations of the drug. The 
chemistry of digitalis leaf, the most important 
heart drug at the service of the medical man, 
has not been entirely established Some 
twenty different glucosides and other chemical 
bodies have been isolated from this plant and 
the pharmacological action of each has been 
carefully studied but neither digitoxin nor 
any other powerful pure digitaloid principle, 
administered separately, is as satisfactory 
therapeutically as the leaf itself or the official 
tincture and infusion of the plant 

In their search for active principles those 
who are interested in practical therapeutics 
must not lose sight of the important fact that 
two or more drugs may profoundly modify 
the action of each other in not only the phar- 
macological but also thephysicochemical sense 
of the word Thus, pharmacologically, one 
chemical may antagonize or potentiate the 
effect of another. Again, in a purely physical 
way, the combination or mixture of two or 
more bodies may serve to keep aU in solution 
as, for instance, in case of the digitalis gluco- 
sides The tout ensemble or combination of 
medicinal principles in the proportion in 
which they occur m nature is often much 
more effective for clinical purposes than any 
artificial mixture of pure principles. Such 
possibilities should be borne in mind when 
the efficiency of the female sex hormones and 
their preparations is considered, especially 
by those medical men who are interested in 
their practical therapeutic use. As our knowl- 
edge of the subject accumulates, we begin to 
doubt even such phenomena as those hereto- 
fore considered absolutely reliable criteria 
Thus, for instance, in a recent paper Freed 
and Soskin suggest that the potency of an 
estrogenic substance as regards cornification 
bears no constant relationship to its potency 
as regards other important ph3-siological 
properties, and therefore in their opinion an 
assay of estrogenic substance bj- the vaginal 
smear method alone is no absolutely reliable 


indicator of its potency as regards other 
physiological properties or as regards its 
possible value in therapeutics. We have not 
yet solved the physiological puzzle of the 
sexual cycle in higher animals, much less that 
of primates. This cj'de is controlled by such 
an intricate and delicate sj'stem of checks and 
balances, depending not only on the hormones 
of the ovarian follicle and corpus luteum but 
also upon the internal secretions of the pitui- 
tary', thy'roid, and suprarenal glands, that anj' 
attempt at rational substitution therapy with 
rsolated, so called chemicallj' pure hormones 
may well be considered hazardous until the 
whole subject of internal secretions and their 
physiological function is thoroughly under- 
stood. It may be much wiser for the clinical 
practitioner to employ carefully' prepared 
extracts of the whole ovary or of the corpus 
luteum, approximating as closely' as possible 
the normal content of the gland in its natural 
state unmixed with products of disintegra- 
tion, rather than to experiment with combi- 
nations of allegedly' “pure principles,” the 
phy'siology', chemistry, and even posology* of 
which are stiff unsettled. 

SUiDJARV 

I. A resume of all kinds of experimental 
data fovmd in scientific literature regarding 
the physiological function of the corpus 
luteum is presented. 

2 Three fines of investigation by the writer 
and his collaborators with water-soluble 
corpus luteum preparations are described. 

3. A study' of vaginal smears revealed that 
injections of corpus luteum e.xtracts distinctly 
inhibited the estrus cy'cle of guinea pigs. 

4 Injection of corpus luteum extracts in 
mice inhibited a tendency to hypertrophy' of 
the uterus induced by' injections of estrogenic 
follicular extracts 

5. Corpus luteum extracts elicited char- 
acteristic responses from uterine muscle of 
guinea pigs and cats, fallopian tubes of pigs, 
and vasa deferentia of white rats. 

6 In the three classes of experiments the 
same extracts induced parallel and comparable 
results, thus demonstrating that the actirity 
of corpus luteum preparations may be shown 
by' several convenient methods 
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appears that these two groups of hormones in 
some respects exert diametricaJly opposite 
physiological effects This antagonism is only- 
apparent, however, and should be regarded 
as a synergism promoUng the nonnal func 
tioning of the sexual apparatus Expen 
mentally there is no longer any doubt as to 
the mhibitoiy effect of corpus luteum on the 
estrus of small animals The most recent worl. 
on the sub;ect corroborates this wen Thus, 
Dessau notes that “daily injections of estrone, 
estriol, or estradiol into mature guinea pigs 
fcastrateci or normal) cause proliferation and 
metaplastic changes of the uterine epithelium 
Thtse changes are inhibited by corpus luteum 
hormone ’’ These findings are m complete 
agreement with the results obtained b> 
Afacht, Stickels, and Seckinger 

A discussion of the chemical nature of the 
various extracts or “active principles” ob 
tamed from the corpus luteum by different 
investigators does not come within the scope 
of this paper However, although almost every 
investigator studying biochemical phases of 
ihe subject is inclined to regard the Articular 
extract or preparation that he has been using 
as the most emaent, an impartial examination 
of the literature reveals that ph>siotogical 
effects have certainly been obtained with both 
the lipoid soluble and the aqueous extracts of 
corpus luteum 

The writer and his co workers have etpen 
mented with all kinds of extracts prepared 
{•■aTi, corpus luteum substance Some of these 
were prepared with ether others with petro 
leum ether, acetone, chloroform or ethyl 
acetate, and still others with alcohol AH the 
extracts prepared though thoj were m differ 
ent ways exhibited more or less activity when 
tested b> various methods The authors ob 
tamed the most satisfactory clinical results 
however, with a water soluble extract made 
by treating desiccated corpus luteum sub 
stance with alcohol for a prolonged period 
deproteinumg it with lead acetate blteimg 
and removing the lead and adjusting the 
hydrogen ion concentration of the resultant 
solution It was found that preparations so 
obtained prolonged the interestrual interval 
in guinea pigs and rats and were also quite 
active in producing the peculiar and specific 


reactions of smooth muscle preparations from 
the uterus and vas deferens previously de 
Scribed When the curves obtained by the 
writer with uterine preparations in response 
to postenof pituitary hormone w ere compared 
with those of other investigators, it was found 
that the effect produced b> i milligram of 
Ciystalline progesterone was approximately 
equivalent to that resulting from repeated in 
jectiottsaf lo cubic centimeters of lutein soiu 
tion (HW ) The author and his co 
workers found furthermore that (he activity 
of corpus luteum preparations in guinea pigs 
tested by the vaginal smear method ran 
parallel to their effects on the vas deferens o! 
the rat, on the one hand, and on the uterus 
of the rabbit with respect to its response to 
posterior pituitary hormone, on the other The 
potency of such preparations in clinical prac 
ticc has been attested by reports from a host 
of physiaans who have made carefuHj con 
trolled studies on patients with ill kinds of 
female hormone products In the experience 
of the writer and his co workers, the vanous 
physiohsica) effects of corpus luteum were 
obtained not onl> bj injection ol extracia but 
also by prolonged feeding of desiccated 


corpus luteum 

Whether a single active pnnciple or a imx 
ture of active principles occurs in the vanous 
extracts of female gonads employ ed in these 
studies has not yet been ascertained From 
(fie standpoint of practical therapeutics, how- 
ever the value of isolated active principles 
separated Irom the i.jneTg\stic bodies which 
the various glands contain in their natural 
slate, IS still debatable Thu« for instance, 
(he discovery and isolation of the chemicalh 
pure thjroxin, active prmaplt of the thj^oid 
gland marked a great advance in biochemical 
science vet m clinical practice this principle 
administered alone has proved less effective 
than man} of the ordinaiy thyroid prepara 
(ions on thi. market The isolation and “'em 
ical identification of vanous vitamins 
similar progress m biological science but tbe 
value of administering minute quantities o 
pure vitamins separately in cases oi e 

fective nutrition IS still disputed m fact such 

treatment has alread> been reported to pro 
du<» dangerous patbohgiail changes m man 
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and lower animals The isolation of the 
various active principles of ergot scored 
another triumph for modern pharmacology; 
nevertheless, few are the skilled obstetricians 
who would administer small quantities of the 
same in preference to the well standardized 
galenical preparations of the drug. The 
chenustrj’- of digitalis leaf, the most important 
heart drug at the servdce of the medical man, 
has not been entirely established Some 
twenty different glucosides and other chemical 
bodies have been isolated from this plant and 
the pharmacological action of each has been 
carefully studied but neither digitoxin nor 
any other powerful pure digitaloid principle, 
administered separately, is as satisfactorj' 
therapeutically as the leaf itself or the official 
tincture and infusion of the plant 

In their search for active principles those 
who are interested in practical therapeutics 
must not lose sight of the important fact that 
two or more drugs may profoundly modify 
the action of each other in not only the phar- 
macological but also thephysicochemical sense 
of the word Thus, pharmacologically, one 
chemical may antagonize or potentiate the 
effect of anoAer. Again, in a purely physical 
way, the combination or mixture of two or 
more bodies maj' serve to keep all in solution 
as, for instance, in case of the digitalis gluco- 
sides The tout ensenible or combination of 
medicinal principles in the proportion in 
which the^^ occur in nature is often much 
more effective for clinical purposes than any 
artificial mixture of pure principles Such 
possibilities should be borne in mind when 
the efficiency of the female sex hormones and 
their preparations is considered, especially 
by those medical men who are interested in 
their practical therapeutic use As our knowl- 
edge of the subject accumulates, we begin to 
doubt even such phenomena as those hereto- 
fore considered absolutely reliable criteria 
Thus, for instance, in a recent paper Freed 
and Soskin suggest that the potencj' of an 
estrogemc substance as regards cormfication 
bears no constant relationsMp to its potency 
as regards other important physiological 
properties, and therefore in their opinion an 
assay of estrogenic substance by the vaginal 
smear method alone is no absolutely reliable 


indicator of its potency as regards other 
physiological properties or as regards its 
possible value in therapeutics We have not 
yet solved the physiological puzzle of the 
sexual cycle in higher animals, much less that 
of primates. This C5"cle is controlled bj- such 
an intricate and delicate system of checks and 
balances, depending not only on the hormones 
of the ovarian foUicle and corpus luteum but 
also upon the internal secretions of the pitui- 
tarjq thyroid, and suprarenal glands, that any 
attempt at rational substitution therapy with 
isolated, so called chemically pure hormones 
may well be considered hazardous until the 
vrhole subject of internal secretions and their 
physiological function is thoroughly under- 
stood. It may be much wiser for the clinical 
practitioner to employ carefully prepared 
extracts of the whole ovary or of the corpus 
luteum, approximating as closely as possible 
the normal content of the gland in its natural 
state unmixed with products of disintegra- 
tion, rather than to experiment with combi- 
nations of allegedly “pure principles,” the 
physiolog>q chemistry, and even posologj’ of 
which are still unsettled. 

SUiOlARY 

1. A resume of all kinds of experimental 
data found in scientific literature regarding 
the physiological function of the corpus 
lutemn is presented. 

2. Three lines of investigation by the writer 
and his collaborators with water-soluble 
corpus luteum preparations are described. 

3. A study of vaginal smears revealed that 
injections of corpus luteum e.xtracts distinctly 
inhibited the estrus cycle of guinea pigs 

4 Injection of corpus luteum e.xtracts in 
mice inhibited a tendency to h}-pertroph}' of 
the uterus induced by injections of estrogenic 
follicular extracts 

5 Corpus luteum extracts elicited char- 
acteristic responses from uterine muscle of 
guinea pigs and cats, fallopian tubes of pigs, 
and vasa deferentia of white rats 

6. In the three classes of e.xperiments the 
same extracts induced parallel and comparable 
results, thus demonstrating that the activity 
of corpus luteum preparations may be shown 
by several convenient methods. 
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factor in producing cholecystitis Man}’’ au- 
thors have inoculated the bacteria directly 
into the wall and ca^•ity of the gaU bladder 
The results obtained in these cases are even 
more contradictor}’ Cushing, using t}'phoid 
bacilli injected into the rabbit's gall bladder, 
and Italia, using Bacillus coli and Bacillus 
t}'phosus in both rabbits and dogs, obtained 
inflamed gall bladders with stone formation. 
Rosenow, working on his idea of the “selective 
affinity” of bacteria (especially streptococcus 
and Bacillus coh) to certain organs and tissues, 
tned to establish a connection between “foci 
of infection” and gall-bladder disease He 
used both the intravenous and the direct 
inoculation methods, and obtained contra- 
dictor}' results, as in certain cases in which 
the intravenous route produced marked chole- 
cystitis, direct inoculation into the gall blad- 
der was ineffective Schoebl was more suc- 
cessful in producing cholera carriers by direct 
inoculation than by intravenous injection. 
Meyer and coworkers, using t}’phoid bacilli, 
obtained positive results with both methods 
Doerr observed that e.xcretion of t}’phoid 
bacilli into the bile, which occurred regularly 
after the injection of the former into the 
systemic veins, could be prevented by ligation 
of the cystic duct Koch and Chiarolanza, 
however, arrived at opposite conclusions 
They found t}’phoid bacilh in the gall bladder 
after intravenous injection even after a pre- 
ceding cystic duct ligation 

Nichols produced “lesions of the gall blad- 
der” in a high percentage of cases by injecting 
D'phoid bacilli into the mesenteric or ear 
veins Emmerich and Wagner obtained 
similar lesions by direct inoculation of t}'phoid 
bacilli into the rabbit’s gall bladder t'enema’s 
e-qienments, however, performed under simi- 
lar conditions, revealed no changes in the gaU 
bladder 

In connection with the “specific affinity” 
idea of Rosenow we ought to mention the 
ork of Brov n, who found mainly streptococci 
in the emulsified gall-bladder tissue from cases 
of human cholecystitis He demonstrated 
serologically the direct etiological importance 
of these streptococci and proved their specific 
affinity for the gall bladder by intravenous 
injection in rabbits 


Staphylococci are used in the experimental 
work of Magner and Hutcheson. These au- 
thors produced a change in the gall bladder 
wall by injecting these organisms under the 
serous layer, while this change occurred in 
only a limited number of cases following 
injection into the lumen 

More recently Rehfuss and Nelson studied 
the problem of gall-bladder infection in the 
e.xperimental animal and concluded that a 
variety of organisms when injected intrave- 
nously in the rabbit, can produce lesions of 
the gall bladder 

Evidence other than infection in the literature. 
Much doubt has been e.xpressed on different 
occasions on the accuracy of the theor}- that 
infection plays the primar}’ role in the etiolog}’ 
of gall-bladder lesions Clinical obsen’ations 
caused various authors to search for some 
other cause. 

On the basis of his clinical observations, 
Denton was not able to accept the theor}' of 
infection and suggested mechanical and cir- 
culator}' disturbances as the causes of the 
gall-bladder patholog}'. Similarly Feinblatt 
concludes from his pathological studies that 
mechanical and metabolic factors are im- 
portant parts in the production of cholecystitis 

One metabolic disturbance in particular has 
found a prominent place in the literature in 
this connection, i e , the cholesterol metab- 
olism. The “strawberr}’ gall bladder," first 
described by jMo}’nihan occurs under certain 
pathological conditions of cholesterol metab- 
olism. Boyd considers infection to be the 
cause of this metabolic disturbance. Wilkie 
and Rosenow obtained positive cultures from 
the wall, the gaU-bladder contents and stones 
of such cases The importance of cholesterol 
in stone formation is well known and need 
not be taken up here There is no eHdence, 
however, in the literature, of acute inflam- 
mator}' changes in the gall-bladder wall in 
connection v'ith a disturbance in cholesterol 
metabohsm 

As compared to the enormous amount of 
literature on cholecystitis brought about e.x- 
perimentally by bacterial infection, relatively 
little is known about chemical cholecystitis 

Well known is the work of ^lann who 
produced acute changes in the gall-bladder 
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A REVIEW of the literature on the 
etiolog> of gall bladder diseases, re 
\eafs that 9 of 10 publications con 
sider bacterial infection to be the 
mostlikelj agent Some uncertainty as to the 
accurac> of this view is evident, however 
The brst to associate gall bladder inflam 
mation with infection was John ifunter, who 
first observed cholecjsUtis in typhoid fever 
patients Gilbert and Girode proved this 
relationship bactenologically, while Chiar> 
added clinical evidence in support of this 
view The idea was quick to take and was 
soon confirmed b> manj authors Doubt, 
however, was earlv expressed, Rolleston em 
phasuing ihe need for an additional factor 
than infection, basing his idea on the clinical 
fact that cases of cholec>sutis were increasing 
coincident with a marked decrease in the oc 
currcnce of typhoid fever This is confirmed 
b> Osiers report of 19 cases of diolcc>stilis 
in & senes ot 1,500 ca^es of typhoid fever 
while It lb well known that most cases of 
typhoid fever hav e alarge number of organisms 
m the bile Furthermore the theory of the 
relationship between typhoid fever and gall 
bladder disease was an intimate one and 
received its death blow m the fact that the 
former has practicall} disappeared from all 
avtlized communities without anj appreaable 
lessening m the evidence of gallbladder 
disease 

Organisms other than typhoid bociUi have 
also been incriminated Much valuable in 


52 per cent According to the study of Magner 
and Hutcheson, Baallus coli is the mo>t 
common organism m the cavity of the gall 
bladder, while streptococa are found more 
often in the gall bladder wall Drennan em 
phasizcs the anti bacterial activnt> of bile on 
account of his snull percentage of positiv e cul 
tures Scaraty of dinical signs of infection 
the low fever, the mild leucocytosis and the 
rareness of leucocytes m the bile convinced 
Denton that infection does not play a pnmary 
role m the production of cholecystitis Fein 
blatt concurs m this opinion on the basis of 
the shght inflammatory changes he observed 
m the gall bladder wall and the small amount 
of leucocytes m the bile In contrast to this 
idea, Hunlemueller found positive bacterial 
cultures m 100 per cent of cases when he 
included both the gall bladder wall and the 
liver The finding by Koch and Chiarolansa 
of emboh m the folds of the mucous membrane 
led to the conclusion that a transverse in 
fection of the wall is the usual route 

tlTERATURE 

The amount of experimental work done to 
prove the theory of infection as playing tbe 
leading part in the etiology of cholecystitis 
IS enormous Most authors have tried to 
confirm their clinical observations by animal 
experimentation The various techniques em 
ployed are emphasized in the following dis 
cussion, as diilerences m results might be due 
in some cases to variations in the m‘‘thods 


formation was obtained by culturing the bile employed 

and the walls of gall bladders obtained at Intravenous infection of bacteria has been a 
post mortem examinations and at operation popular method Bacillus typhosus was found 
Table I is taken from the article by Rchfuss in the bile fairly regularly by Blackstein 
and Nelson (43) and needs httfe comment several days or weeks Mlomng intravenous 
Both Andrews (3) and Magner, studying the injection of this organism Sherrington using 
content of human gall bladders remov^ at Baallus anthraas Bacillus pyocancus an 
operation, have found 63 per cent of cases to sUphylococci recovered the ‘ ® 

contain sterile bile Osier places this figure at bile m only 18 out of 49 cases The condition 
of the walU of the gall bladders was not men 
From the Department of Surgery Umv«r«ty of Oucago ttoncd in these expcnmcnts Gilbert (zyl 
This t,ork hal been aidrf by a from the I^Im Smth BaClllus Coll the mOSt important 

FoundatiooforMedicalReseaichoftheViu'ersityofCbicago CORMUCitu 
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present opinion on the subject. The theorj' of 
infection is questioned, but while other 
theories are suggested, none is actuall}' proved. 

E.xperimental results varA- considerabl}*, and 
often are even contradictor}". This may be 
due to differences in the tecWque employed 
by various investigators. 

The disadvantage of the most commonly 
used method, i e , introduction of bacteria by 
means of a needle puncture through the gall- 
bladder wall, was recognized by many early 
workers Rosenow found damage to the gall- 
bladder wall, in many instances, at the point 
of injection Venema found this damage to 
be severe in e.xtent, an observation which is 
confirmed by Wilkie. 

Venema then tried to improve the needle 
puncture techmque by cauterizing the wall 
at the point of injection He obtained normal 
gall bladders in this way, wlule Emmench and 
Wagner had produced changes of the waU. 
Hospers performed the injection through the 
liver surface of the gall bladder, a method 
which leaves the free surface unharmed but 
may cause occasional bleeding in the liver 
tissue 

Intravenous injection of bacteria as prac- 
ticed by Rosenow and others is a much more 
satisfactory method. Positive reactions in the 
gall bladder after such injection seem to 
indicate a specific affinity of these bacteria 
for the biliary system Negative results, how- 
ever, are of lesser value, since we have no way 
of proAung that the organisms actually reached 
the gall bladder They might still possess some 
definite affinity for the gall bladder if brought 
there in some other Avay .Another clisadA-an- 
tage of the intraA-enous method is the bac- 
teriemia which is produced, and AA'hich is usu- 
ally not present in human cholecystitis 
In the production of e.xperimental chole- 
cystitis the dosage used in most cases has been 
so extreme that it can hardly be compared to 
any possibility offered by focal infection in 
man Sei'eral obserx-ers haA-e stated that the 
liA-er A\as a rather efficient filter for bacteria 
in the blood and that only when overwhelming 
doses were giA-en did any appear in the bile 
Furthermore some state that trauma must be 
added to cause infection to spread from bile 
to gall bladder if injection be made locally 


We have often made the obserx-ation in 
samphng the gall bladders of dogs that the 
needle punctures were seen to react sharply. 
The ne.xt day there is usually an area about a 
centimeter in diameter which histologically 
closely resembles acute cholecystitis For 
these reasons the dex'elopment of a special 
technique was important. Needle puncture 
is. of course, ruled out Closure of the ducts 
alone has prexfiously been shoxvn to cause 
sex'ere damage to the gall-bladder wall. 
Therefore the foUoufing technique was adopted 

-A. NOX-TRAI]VLA.TIZrS'G TEdCSTIQUE 

Experimental cholecx'stitis from which con- 
clusions can be draxxTi concerning human 
cholecystitis requires 3 basic postulates: (1) 
the cholecystitis must be a direct result of the 
material used; (2) the material introduced 
must be such as is normally found either in the 
body fluid or in the ingested food and should 
not be artificial and foreign to the body, (3) 
the reaction produced in the experimental 
animal must be similar in appearance to 
human cholecystitis. 

We hax-e found a technique which fulfills 
the third requirement in a satisfactory man- 
ner The principle of our technique is the 
retrograde introduction of a fine ureter 
catheter into the gall bladder through an 
opening in the common duct and the subse- 
quent plastic repair of the duct by insertion 
of a glass cannula. 

-A detailed description of this technique, 
which was applied in dogs only, follows. 

The dog’s abdomen is opened under ether 
anesthesia by an incision in the upper midline 
the duodenum is lifted aside and the common 
duct is freed by blunt dissection from the 
surrounding tissue .A longitudinal incision, 
about I centimeter long is made in the duct 
about 1.5 centimeters distant from its entrance 
into the duodenum, and the margins of this 
opening are clamped by a mosquito forceps 
-A soft French rubber catheter, 25 to 35 
millimeters in diameter is then introduced 
through this opening into the gall bladder 
Bile 13 aspirated and the particular materia! 
Ave are testing is injected into the gall bladder 
through this catheter Before the" catheter is 
xnthdrawn and the glass cannula is inserted. 
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wall bj the intravenous injection of Dakin’s 
solution Dilatation of the lymphatits, breaL 
mg down bv blood are the t>pical micrtii,copic 
changes In another serits of experiments, 
changes of the gall bladder wall werebrou^t 
about b> the direct introduction of chemically 
or mechamcalK imtating substances, as for 
instaiite mustard oil, used b> t>arnbadier 
and Sacks 

The effect of x rav radiation was shoivn bj 
-Brams and Darnbac/ier to consist of an acute 
inflammatorj change m the gall bladder wall 

M£\SIOI,OG\ OF THE CALL BLADDER 

Any discussion ot the problem of gall 
bladder diseases requires first a precise IcnonI 
edge of the function of liver cdls as well as 
the chemical and biological charactcnstics of 
bile The gall bladder is more thin a container 
to store bile I\e know from the eictensivc in 
vcstigationsofPe>ton Rous, and AfcMaster 
that the gall bladder concentrates liver bile 
to a great extent Andrews (j) has shoivn that 
the function which the human gall bladder 
performs has been groatlv underestimated 
This fact IS of importance for the proper 
understanding of the disorders of function 
which are often found after cholecystectomy 
The gall bladder ought not to be considered 
as just a useless appendix to the liver which 
can be removed without any nsk Bile itself 
offers many biochemical problems The exien 
sue Use of bile as a medium lor cultunng 
bacteria IS well known However there is no 
uniform behavior for while bilt favors the 
gro th of certain organisms it has an inbibi 
tory effect on others 

Iht greatest difficulty arises m studying 
the chemical composition of bile Cholesterol 
bilirubin and calcium have been studied by 
many authors in connection with stone forma 
tion and pregnancy 

Modern investigation has shown that cho 
lesterol i^kept in solution by bilcaad»a»dthat 
precipitation of choleatcrol occurs when the 
bile acids are diminished 

While biochemists are studying the vanous 
fraction* and chemical formulas of bile salts 
very little is known about their biological 
importance The modern conception is that 
the bile salts ue pcodiiceil in the reticulo 


endothelial system, excreted by the liver con 
centrated in the gall bladder, excreted into 
the intestines, and reabsorbed by way of the 
porta! system Their function in emulsifying 
fats IS well known but very little ebe about 
their normal functions is known It is there 
fore, not surprising that still less known 
about the r61e they play under pathologaal 
conditions 

PArrfoiocrcAt AXATom 
Little information is added from anatomical 
studies as to the etiology of cholecyatitis 
Gall bladders, removed at operation for 
acute gall bladder disease, often prove to be 
cither perfectly normal at microscopic exam 
ination or show changes which are in no way 
sufliaently charactenstic to classify them into 
one pathological group 
However m a great number of cases a 
definite anatomical picture is found We mil 
give a short description of these Itsions to 
serve as a comparison with the results ob 
tamed m experimental work 
Henke and Lubarsch compare thcfindings in 
acute cholecystitis with those found m acute 
appendiatis the purulent infiltration of the 
wall however being Itss pronounced in the 
former case Ihe character of the exudate is 
seropurulent The process begins in the intra 
muscular pits of the mucous membrane the 
»o called Luschkaschen Gaenge Later the 
entire wall especially the serosa becomes n 
volved Thickening of the gall bladder is due 
mainly to efiema in the outer layers 
The description given by modern Vmcrican 
authors such as Graham Boyd Andrews Fein 
blatt and others differs in that the prc»encu 
of pu* cellv in acute choUcy stilis is practically 
denied Edematous thickvning o( the ^rc)>a 
with round cell intiltration dilatation of the 
lymphatics and deposition of a tibnnous 
exudate on the serosa are the common hml 
mgs The mucosa is very often normal while 
some round cell miillration is often found in 
the mu:.cu)ans 

REAMIVS FOR A NEW ArPKOVC/I TO TilF 
PROBLEM 

From this revoew of the literature on chole 
cystitis oiu can see the confuscil status of 
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tion Alononuclear cells are prevalent, vhile 
pus cells are rarely found, not even in cases 
of so called “emp^^ema,” in which the gall 
bladder content usuall3'^ consists of amorphous 
debris or cholesterol crystals rather than of 
true pus 

2 Bacteria are seldom found in stained 
sections of the gaU-bladder wall and the bile 
is found to be sterile in a high percentage of 
diseased gall bladders 

3 Finally there is the clinical obser\^ation 
that sepsis is a rare complication of chole- 
cj’^stitis and that the gall bladder is rarety 
involved in cases of pj^emia 

To prove or disprove the infectious theorj^ 
the following series of experiments were car- 
ried out; 

Bacteria obtained from human sources, such 
as acute and chronic mastoiditis, sinusitis, 
adenitis, etc , were introduced into the gall 
bladders of dogs b}”^ means of the catheter- 
cannula technique The cultures were of re- 
cent isolation The bacteria used for the in- 
jection were suspended in saline solution in a 
concentration of approximateh' 500 million 
bacteria per cubic centimeter, the criterion 
used being the cloudiness of the suspension as 
compared with one of known bacterial con- 
tent One cubic centimeter of this suspension 
was the amount generallj’’ injected '\^'herever 
the reaction obtained was especiaUj’’ severe, 
the experiments were repeated with smaller 
amounts, while 2 or 3 cubic centimeters were 
injected in cases in which no reaction occurred 
Tables I, II, and III give detailed descrip- 
tion of the 26 experiments 

CholecN'stitis i indicates a gall bladder with 
only few changes, slight edema, and conges- 
tion in the serosa being the onh^ pathological 
findings 

In cholecj'stitis 2, the gall-bladder wall was 
thickened up to 4 millimeters, the acute in- 
flammatory- signs were more definite, and a 
thin fibnnous membrane covered the serosa 
Cholecystitis 3 includes all those cases in 
which the changes exceed those in group 2 as 
to thickness of the wall and the extent of in- 
flammatory signs MTienever the introduction 
of the catheter or the insertion of the cannula 
was attended with difficulty, the term “trau- 
matization" was included in the column label- 



Fig 2 Microscopic appearance 20 minutes follow-ing 
the intravenous injection of commeraal bile salts 
Marked edema of serosa about four times normal thick- 
ness 

ed “complications.” IMierever this happened, 
or in those experiments in which the common 
or cy^stic duct was tied, results are of value 
only- w-hen the gaU bladder remained normal 
in spite of the bacterial injection or duct 
ligation or traumatization. 

RESUT-TS 

Special emphasis is laid in our e.xperhnents 
upon the studying of Streptococcus hemo- 
lyticus, which has been accused of being the 
main causative agent in the production of 
cholecystitis in both animal experimentation 
and in man Four different strains of Strep- 
tococcus hemoly-ticus were used in 1 2 injection 
experiments .\lthough three of the four 
strains were taken from acute human in- 
fecUous processes, changes of the gall-bladder 
wall occurred in only one of these. 

These changes, however, occurred in all 3 
of the cases, in which this particular strain 
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FiS i> MKroscopicsDMannce^S bour»foll««ins (be 
uitmcfuedon into tbe gau bladder of commercial bile tails 
15 percent Note edematous thickening oS the serosa fi>e 
times normal uith fibropurutenc erudate on serosal tur 
face 

fl rubber protected damp i» placed arountl 
the common duct as close to the gall bladder 
as possible This is ntccssar> to prevent a 
bacL flo'v of bile 

The cannula which is 5 cenUmeters in 
length and 4 milbmetets in diameter tapering 
at the ends and grooved transvcrselv a short 
dis ance from the tips on each side is inserted 
into the common duct and kept in place tight 
ly bj 2 Jigatures around the grooved sunaccs 
After the duct is undamped and a rather 
normal bile flow is observed the edges of the 
opening are sutured together above the can 
nula 

Since during the vvhole procedure which 
takes about 20 minutes the gall bladder ts 
not even brought into 'new nc ftd sure that 
the factor of traumatization is pracucallv 
negligible 

That this is actually the case has been 
proved bv a great number of control erpen 



Fig lb Xhcroscopiu appcanace 4S houn fciHunin; 
theiniroducbMi into biaddvp} rodium defo'O' 

cbclate S per cent Diffuse leucocytic infiltration of all 
three layers 

ments In some cases bile was aspirated and 
nolhing injected while m others the gall 
bladder was thoroughJv washed with normal 
saline solution The animals were electrocuted 
24 or 48 hours after operation and the gall 
bladders were found to be perfectly normal 
on gross and microscopic examination 

Absence of reaction in the gall bladder 
shows that by use of the technique described 
experimental manipulation of the gall bladder 
is possible without any traumatization 

THL THtORY OF INFECTION IND THE 
OBJECTIONS TO IT 

The main arguments against the infertious 
theory of cholccvsiilis based on anatomical 
and chnjcal observations are summarized as 
follows 

I Pathological studies of disea«ed gall 
bladders reveal few signs of bacterial infec 
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tion Mononuclear cells are prevalent, while 
pus cells are rarely found, not even in cases 
of so called “empyema,” in which the gall 
bladder content usually consists of amorphous 
debris or cholesterol crystals rather than of 
true pus. 

2 Bacteria are seldom found in stained 
sections of the gall-bladder wall and the bile 
IS found to be sterile in a high percentage of 
diseased gall bladders 

3 Finally there is the clinical obsen^ation 
that sepsis is a rare complication of chole- 
q-stitis and that the gall bladder is rarely 
involved in cases of pr’^emia 

To prove or disprove the infectious theory, 
the following series of e.yperiments were ear- 
ned out- 

Bacteria obtained from human sources, such 
as acute and chronic mastoiditis, sinusitis, 
adenitis, etc , were introduced into the gall 
bladders of dogs by means of the catheter- 
cannula technique The cultures were of re- 
cent isolation The bacteria used for the in- 


jection were suspended in saline solution in a 
concentration of approximately 500 million 
bactena per cubic centimeter, the criterion 
used being the cloudiness of the suspension as 
compared with one of known bacterial con- 


tent One cubic centimeter of this suspension 
was the amount generally injected. MTierever 
the reaction obtained was especially severe, 
the e.vperiments were repeated with smaller 
amounts, while 2 or 3 cubic centimeters were 
injected in cases in which no reaction occurred 
Tables I, II, and III give detailed descrip- 
tion of the 26 expenments 
Cholecystitis i indicates a gall bladder writh 
on\ few changes, slight edema, and conges- 
fediiT being the onl}'- pathological 

gall-bladder wall was 
C'.,ned up to 4 millimeters, the acute in- 

definite, and a 

rti , covered the serosa 
whirl? ^ includes all those cases in 

to thtrl-n^ changes exceed those in group 2 as 
flammat ^ extent of in- 

of the rntu ^^Tienever the introduction 
"as atten/rf' insertion of the cannula 

W as included in the column label- 



Fig 2 Microscopic appea.ra.tict lo muiutta followirii' 
the intravenous injtction of cotnmtTCi'al iiilt salts 
JIarked edema of strosa about four timt» normal thick 
ness 

ed “complications ’’ WTitrevcr this happf nt d, 
or in those experiments in which the common 
or cystic duct was tied, results are of vahif' 
only w'hen the gall bladder rematnerl normnl 
in spite of the bacterial injeefion or dud 
ligation or traumatization, 

RESUtTS 

Special emphasis is laid in our cypi.nmcnl< 
upon the studying of Streptowiteus hffrio* 
lyticus, which has been aeeustfl of bdng flic 
mam causative agent in the produdiori c/f 
cholecystitis in both animal cxperimi nfation 
and in man Four different strains of Htre/i 
tococcus hemolyticus -were us( din r ? injcf f hut 
experiments Although three of tlu* font 
strains were taken from aeufe human in 
fectious processes, changes of the gall-bladdef 
wmll occurred m only one of these. 

These changes, however, oniirred in all /, 
of the cases, in which this parriiular sfiaifi 
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TABLE LA —STREPTOCOCCUS H^MOLATICUS* 


Expen- 

ment 

yo 

Strain injected 

Amount 

Afethod of 
introduction 

Duct open ercept where 
ligation stated 

Complications and results 

■ 

Acute mastoiditis, i 

1 0 5 c cm 

1 

Catheter 

Cannula 

Dying when cIcctrocuteiL 

Cholecj^titis 3, bile pentoaitis 

B 

Acute mastoiditis, r 

3 drops 

1 Catheter 

Cannula j 

Died. Cho>ec3-stitiS3i postmortem changes 


Acute mastoiditis, i 

3 drops 

Catheter 

Cannula 

Veo'SicL. Cholecjstitis 2-3 

4 

Acute siniisiti5 1 

2 cem 1 

Catheter 1 

Cannula 

Gall bladder normal 

5 

Acute sinusitis 

I c.cm 1 

Catheter 

1 

Cannula 

Gallbladder about normal 

6 

Acute sinusitis 

mm 

Catheter 

Cannula 

Gall bladder nonral 

7 j 

Acute sinusitis 1 

I cem 1 

Catheter j 

Cannula i 

Cholecystitis i 

S 

Acute sinusitis 

I cem 

Xeedle puncture i 

Common duct ligation 

Thickening of gall-bladder nail 

9 

Acute sinusitis 

I c cm 

Catheter 

Cannula 

Gall bladder about normal 

10 

Acute mastoiditis, ir 

I c.cm 

Catheter 

Cannula 

Gall bladder normal 

II 

Acute mastoiditis, ii 

I cem 

Catheter 1 

Cannula 

Gall bladder normal 

12 

Chronic mastoiditis 

I ectn 

Catheter 

Cannula 

Gall bladder normal 


♦Streptococcus hxmolyticusiD strain from (i) acute mastoiditis, 3 dojs, (2) acute sinusitis, 6 dogs, (3) acute masto’ditis 11, a dcgs (4) chrome 
mastoiditis, i dog 


had been injected. Death of the animal within 
15 hours after injection resulted m one in- 
stance, while another animal was moribund 
in 24 hours, and the third one in very poor 
condition when killed 

In contrast to these experiments the dogs 
into which the other three strains of Strep- 
tococcus hemolyticus were injected, showed 
no signs of illness Postmortem e.xamination 
after electrocution revealed either normal gall 
bladders or changes which were verj' slight 
and not of an inflammatory character. 

Table II shows that Bacillus coli has no 
effect on the gall-bladder wall. This chart 
demonstrates clearly the value of a proper 
technique In two animals where traumatiza- 
tion occurred or duct hgation had been per- 
formed, severe reactions were produced, which 
cannot be attributed to the action of the 
bacteria, since bactenal injection by means of 
the catheter-cannula technique revealed def- 
initely negative results. 

Similarly we conclude from Table III that 
none of the organisms used in this series can 
produce cholecystitis 

On microscopic examination, we And in the 
gall bladders, where the strain of Streptococcus 
hemolyticus from acute mastoiditis had been 
injected, an enormous thickening of the serous 
layer, which is mainly due to edema and 
hjqieretma The serosa is infiltrated with 


leucocj'tes and covered with a fibrinous e.xu- 
date Those gall bladders, however, into which 
had been injected another strain of Strep- 
tococcus hemoI>’ticus or any of the other 
bacteria named in the charts either proved to 
be normal or revealed only very slight changes. 

In summarizing these experimental results 
we may conclude that there is little tendenci* 
for acute bacterial infection of the gall-bladder 
wall to result from an3’’ of the contents of the 
organ. Bacteria, although present in bile in 


T.ABLE n — BACJXLL'S COLI 


Experi- 

ment 

Xo 

I 

Baalius 
Coll 
c cm 

1 

i ! 

Method of 
i introduc- , 
tion 

Duct open 
except 
wbe*t li- 
gation 
stated 

j Complications and results 

i 

X 

1 ! 

Catheter 

Cannula 

Gall bladder rormal 

2 

I 

Catheter 

Cannula j 

Gall b’adder normal 

3 

2 

Catheter 

Canrula j 

Gall bladder normal 

- 

X 

Catheter 

1 

Cannula 

i 

Some traumatization 
Cho^em'stJtis j 

5 

r 

Xeedle 

puncture! 

Common 
duct ! 

ligation ! 

i 

Some traumatizaL,oa, 
died Cholecystitis 3 
postmortem change, bile 
pentonitis 

6 

I 

Xccdle j 

pjneture; 

Common 
duct j 

Iigatioi ' 

' \er:*£tck D»Ja»edg 3 lI 

1 bladder ruth fibino-s 
' exudate 


z 

j Xeedle | Com*noo | 

l pxnctarei duct 

1 { ligatjoa 1 

1 Gall bladdc’' about 
no-Tial 

S 

I 5 

1 Xeedle 1 Cj-stic i 
I puncture^ djct 1 

1 j 1 gauoa i 

SI cht reaction on rail 
j bladder 







































































overnheltning numbers, do not cause an> 
change in the gall bladder nail unless they 
are of unusually great virulence 
These results concur mth the observations 
of Roscno*v and of Magnet and Hutcheson, 
who stressed the \ar>ing actmtj within the 
Streptococcus hemolyticus group on the basi> 
of diSerences in \irulerce The negative re 
suits, however, which we obtained in using 
Baallus cob stand in direct disagreement 
both with the clinical data reported b> Gilbert 
and the experimental work done with this 
organism bv Italia Ihe negative results after 
the injection of btaphylococtus albus and 
aureus, Streptococcus vindans and Bacillus 
welchii agree wnth results reported m the 
literature 

CHEMtCA-L CHOLECVSTiriS 
Mechanical factors can produce lesions in 
a gall b'adder containing stones There js 
httle doubt that the presence of one or more 
stones in the gall bladder or the impaction 
of a stone in the cystic or common duct um 


lead to marked changes in the gall bladder 
tval) However, postmortem examination 
stones are often lound in patients who, during 
life never had an> gallbladder symptoms, 
and many stone containing gall bladders te 
veal no anatomical changes in their walls 
This would suggest that rrechamcal inter 
fctencc as represented by the presence of 
stones can be considered an aggravating, but 
not a primary factor in the production of 
gall bladder lesions 

There is even less support for the theoty of 
mechanical cholecystitis in a gall bladder 
without stones Cases of gall bladder disease 
after external injury are as rare as traumatic 
appendicitis The gall bladder is d^'eply im 
bedded in the liver and well protected against 
injuries from the outside, hence cholecystitis 
on a purely mechanical basis m the stoneless 
gall bladder cannot be accepted 

In considering the possible chemical agents 
as etiological factors there are as many ^ssi 
bvlities as there are constituents in bile Thor 
oogh investigation, however, meets with the 
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TABLE mA. — ^RATIO OF CONCENTRATION 

Gall Ratio ol 
Li-ver bladder concea- 

bile bile tration 

Hydrogen-ion concentration 6 71 3 96 

Carbon dioxide . . 95 5 5 o 

Chlorine, mgm per cent . 243 6 79 8 o 32 

Bile acid, mgm percent 204 3 7^9 3 3 ^ 

Phosphorus, mgm per cent 275 200 9 73 

Milhequii alent per liter base 1S7 3 21 1 2 i i 

Calcium, mgpi per cent . . 8 8 24 3 2 8 

Magnesium, mgm per cent Practically none 

Total nitrogen, mgm percent 178 4 382 7 22 

Xon-protein nitrogen, mgm per 
cent 12 4 43 5 33 

Protein nitrogen, mgm per cent 166 i 399 i 20 

Solids, gm per cent 6 6 21 i 32 

greatest difficulties, since tve know very little 
about the quantitative composition of bile 
Elaborate chemical studies of the composition 
of bile by Ravdin have shown ttide variations, 
the stuies of which offer but little hope of 
drawing definite conclusions. Our own similar 
chemical studies have likewise defied any 
logical interpretations The acidification of 
bile during its concentration m the gall blad- 
der was first recorded by Okada and later con- 
firmed by several authors The mechanism, 
however, by which this process takes place, 
has never been clearly demonstrated 
We therefore attempted to make parallel 
analyses of both liver and gall-bladder bile in 
dogs, estimating the mam factors which affect 
the acid-base eqmhbrium. Since a number of 
experiments indicated that different anes- 
thetics and drugs affect the quahty of the bile, 
special precautions were taken in obtaining 
the bile 

First, we performed a laminectomy in the 
middorsal region under local anesthesia and 
transected the spinal cord About i hour 
later when the dog had recovered from the 
shock, the abdomen was opened, the cj-stic 
duct clamped, and a glass cannula inserted 
into the common duct. This cannula was con- 
nected with a rubber tube leading to a glass 
container in which the bile was collected under 
oil. The carbon dioxide and hydrogen-ion 
concentration values were determined im- 
mediately 

Standard methods for blood and unne were 
used for the bile analyses, which were rendered 
difficult because of the mucus and color con- 
tent Tables IIIA and IIIB show the average 


T.'tBLE HEB 



\aions and cations in M eq/L 


results of the analyses of 7 liver and 12 gall- 
bladder biles of other dogs electrocuted. It 
is ob\-ious from the study of these charts that 
our analyses as well as those of pre\ious work- 
ers fail to explain entirely the acidification of 
the bile in the gall bladder. It is quite sur- 
prising to note that in spite of the acidification 
there is a rapid absorption of calcium and 
carbon dio.xide ions. The only acid which 
seems to increase to any e.xtent is the phos- 
phate and even this, as is shown on the table, 
accounts for only part of the change The x 
anion of Ravdin remains a mysterx'. 

NITROGEX CONTENT OF THE BILE OF NORiLXL 
.VND DISE.XSED G. 4 .LL BL.VDDERS 

Since the total nitrogen in bile seems to 
maintain a fairly constant levels de\iations 
from this level might be of impiortance for 
understanding the pathologj- of this organ 
Pathological processes in the gall-bladder wall 
might merely be associated with changes in 
nitrogen content of the bile, or these changes 
might be the primaiy- cause for gall-bladder 
reactions 

Little work has been done on the nitrogen 
content of bile. Gunderman found that the 
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overvvhelnunj numbers, do not cause any 
change in the gallbladder rvall unless the> 
are of unusually great virulence 
These results concur with the observations 
of Rosenow and of Jlagner and Hutcheson 
who stressed the varying activity mthio the 
Streptococcus hemoljticus group on the basis 
of differences in virulence The nti^ative re 
suits, however, which we obtained in using 
BaevUus coll, stand in direct disagreement 
both with the clinical data reported by Gilbert 
and the experimental work done- with this 
organism by Itaba The negative results after 
the injection of Staphylococcus aJbos and 
aureus, Streptococcus vindans and Bacillus 
welchii agree with results reported in the 
literature 

aiEMtCAI. CnOLECYSTITIS 
Jlechanical factors can produce lesions in 
a gall bladder containing stones There is 
httle doubt that the presence of one or more 
stones in the gall bladder or the iropacfaon 
of a stone in the c>6Uc or common duct can 


lead to marked changes in the gall Wadde'’ 
wall However, at postmortem etammation, 
stones are often found in patients who during 
life, never had any gall bladder symptoms 
and inan> stone containing gall bladders re 
veal no anatomical changes in their walls 
This would suggest that mechanical inter 
ference as represented by the presence of 
Stones can be considered an aggravating, but 
not a pnmarv, factor in the production of 
gall bladder lesions 

There is even less support for the theor> of 
mechanical cholec>9tiUs in a gall bladder 
vnthout Slones Cases of gall bladder diseas" 
after external injurj are as rare as traumatic 
appendicitis The gall bladder is deeply im 
bedded m the hver and well protected against 
injuries from the outside hence choIec>9titis 
on a purelj mechanical basis in the stoneIe«s 
gall bladder cannot he accepted 

In considenng the possible chemical agents 
as etiological factors, there are as man) ^ssi 
bihtics as there are constituents m bile inar 
ough investigation, however, meets vntn the 
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THE TOXIC EEEECT OF BILE 
Ha\ang obtained marked reactions in the 
gall bladder of dogs after the injection of 
foreign protein, the next procedure in our 
studies was to examine the constituents of 
bile itself for any possible toxic effect. 

Bile as a whole cannot be considered toxic 
to the gall-bladder wall if present in normal 
concentration. As seen from our control ex- 
periments, removal of bile from a dog’s gall 
bladder by means of a catheter and replacing 
it by bile from another dog leaves the gall- 
bladder wall unchanged Similarly ox bile 
introduced into the dog’s gall bladder gives 
negative results. 

It has long been knorni, however, that bile 
has a marked toxic effect outside of the gall 
bladder, a subject upon which a large amount 
of literature has been written The local 
destructive power of bile in contact with living 
tissue has been demonstrated repeatedly 
Fle.xner, and Meltzer and Salant showed that 
bile causes necrosis of living cells and hemol- 
ysis of blood cells Pancreatic necrosis has 
been produced by many authors vdth gall- 
bladder bile Dragstedt (17) demonstrated an 
acute necrosis of Ae pancreas which had been 
brought in contact with bile through a window 
in the gall-bladder wall Necrosis of muscle 
and subcutaneous tissue results from the in- 
jection of sterile bile or a solution of bile salts, 
as demonstrated by .'Andrews in the experi- 
mental animal Siniilarly, lesions in the stom- 
ach wall and in the salivary glands have been 
produced by Sellards 

Flexner demonstrated that it is bile salts 
which constitute the to.xic element in bile, and 
expressed the opinion that gall-bladder bile, 
in which bile salts are relatively concentrated, 
is more toxic than liver bile. 

In addition to the local toxic effect, there 
is a well known systemic toric action of bile 
Illany investigators have found that animals 
die vithin a short period of time from intra- 
venous injection of bile or bile salts. Drag- 
stedt (18) demonstrated that animals died 
within 2 or 3 days when the common bile duct 
was anastomosed to the vena cava or portal 
vein. In discussing the toxic action of bile 
and bile salts, we ought to mention briefly a 
mechanism which is supposed to compensate 


TABLE JV — ^MHROGEX CONTENT OF BILE* 



♦Matenal obtaxaed at postrao-tea — 41 baajan postironca b Jcs 
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ritrogen content in stone containing ^ 
bladders was variable, while it was usually 
higher m cholecystitis Boekelman arrived ^ 
similar conclusions bv aspirating bile from 
the duodenum in man 
\Ye conducted a senes of observations to 
confirm those <»nclusions 
Krst, we examined 41 human gall bladders 
obtained at postmortem We tried to make a 
gross diagnosis of the gall bladders m each 
instance, using as a basis onlj the most ob 
Mous Signs, which were little influenced bj 
postmortem changes The diagnoses of stones, 
adhesions, h)fpertrQphy of the wall and ob 
literation of the cavity could be made with 
assurance, but we did not try to make any 
finer diagnoses, or to conduct microscopic 
examinations in this senes, since postmortem 
changes do not permit such prease study 
In our second senes which consisted of jj 
fresh specimens obtained at human opera 
tions a more definite pathological diagnosis 
was made This was confirmed by the clinical 
historj of the patient and by microscopic 
eTammstion Fresh bile nas available la this 
series for diemical studies For (he sake of 
comparison the same classification was ap 
plied here as in the postmortem sene>, the 
similanty m the results showing that post 
mortem changes had not irtSuenc^ the figures 
of the postmortem bile to a great ettent 
In addition, determinations of the protein 
phosphorus were made using the colonmetnc 
method of Fiske and Subbarow 
A glance at Tables IV and V shows that no 
definite correlation exists betv een the nitro 
gen and phosphorus content of bile and 
diseases of the gall bladder UTuIe there is no 
marked difference in the average hgures m 
stone containing normal and chronically dis 
eased gall bladders, there is a great vanation 
in the individual figures of each group Total 
nitrogen, for instance, in the group with 
chronic changes vanes from 5$ to 9^4 
grams per cent 

Animal expenmentation vieWed similar re 
suits We found m dogs where the common 
duct was ligated, that the total ntttogea rose 
in some cases, while it fell in others The a\ 
erage figure in 8 normal dogs vras 340 miih 
grams per cent 


PEorfiiv tvjEcrrov mro tee gau. buddeb 
We learn from the last s^'nes of experiments 
that no conclusions can be drawn about the 
pathology of the gall bladder from the nitro- 
gen content of bile 

However, there still remains the qu'*stion 
as to V hether increase in the nitrogen content 
can set up a reaction in the gall bladder wail 
We tried to approach the matter erpen 
nwntiUIy by increasing the nitrogen content 
and observing the effects This was done by 
the rough methotl of injecting egg albumer 
into the dog s gall bladder Six cubic centi 
meters of undiluted white of egg or 6 cubic 
centimeters of a 6 per cent i^ution 0/ crystal 
line punfied egg albumen in Finger s solution 
were injected into the gall bladder cavnty of 
the dog either by means 0/ needle puncture or 
with the catheter technique In gome etp^ri 
ments the in&teTS&] was injected into th*' wall 
of the gal' bladder at 6 or S different points 
Where the material was introduced into the 
gall bladder cavity, the gall bladder was usual 
iy allowed to remain patent, but m some m 
stances the common or cystic duct was hga ted 
Fifteen dogs were operated upon none of 
whidi died or showed clinical signs of severe 
illness as a result of the injections However, 
when the dogs were electrocuted 48 hours 
after the operation rj of the rj gall bladders 
showed active recent inflammation No dif 
ference in reaction was found regardless of 
which technique had been used 
The reaction was charai-tenred by edema 
hemorrhage and a nbnnous exudate His 
tologically the most constant nnding was 
edematous thickening of the seroia with 
round cell inhltration and dilatation of the 
lymphatics Fibrinous deposits over the se 
rosa were a frequent finding 
We can rule out traumatization as a cause 
for this reaction since the same results were 
obtained on the free surface of the gall bladder 
when the injection w as made through the li' er 
surface or when the material had been intro 
duced through a uthetcr 

We can say in summary that egg albumen 
introduced into the wall or cavity of the dog s 
gall bladder by various techniques almost 
r^afarly sets up a reaction in the gall bladocr 
wan 
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salts were somewhat stronger than those with 
commercial bile salts, suggesting that the pro- 
tein of the latter preparation had exerted a 
slight protective action against the toxicity 
This possible protective action of bile protein 
wall be discussed in more detail in later ex- 
periments 

To elucidate still further the toxic action 
of bile salts, we conducted a more thorough 
investigation b}*^ making use of different bile 
salt fractions 

Table VI shows the results obtained from 
the injections in 71 experiments. 

For the sake of comparison the 16 experi- 
ments using commercial and purified bile salts 
discussed, have been included in this table 
The groups are arranged in the order of de- 
decreasing toxicitj'- 

We find that the bile salt mixtures are not 
the most effective preparations, but that the 
most severe reactions are obtained with 
isolated fractions, as desoxj’-cholic, apocholic, 
and chohc add which often cause gangrene of 
the gall bladder and death of the animal 
Sodium desoCTcholate proved to be the most 
powerful fraction and in a concentration as 
low as 7.5 per cent gave a marked reaction. 
Positive results were obtained with 7 per cent 
apocholic acid, nhile higher concentrations 
were necessary to produce similar changes 
nith cholic acid 

Severe cholec3'stitis resulted from the in- 
jection of concentrated dog bile, which was 
obtained by evaporation of dog bile b)^ means 
of a fan to about '3 of its volume and which 
is known to contain mainly taurocholic acid. 

The effectiveness of bile salts is increased 
rather than decreased by^ the process of h}'- 
drolj'sis, which consists of alcohol predpita- 
tion of the bile salts, sodium hydro.xide e.x- 
traction, precipitation with hydrochloric acid 
and finally' dissohnng them with alcohol and 
sodium hydro.xide. We obtained marked re- 
actions with an 8 7 per cent solution and very 
severe changes, often accompanied by' death, 
with a 20 per cent solution 
Gly'cocholic acid, on the other hand, proved 
to be much less effective and produced changes 
in the gall-bladder wall only in higher con- 
centrations. A study' of decholin (dehy'dro- 
chohc acid) which is used in the medical 


TABLE \T — RELAXn’E TOXICITY OE DITTEREXT 
BILE S.4.LTS 


Fraction and 
ainccatration 
used 

; dumber 

1 of ei- 
I pen- 
1 menls 

Final con- 
' centralion in 
; gall bladder 
' % 

Reaction 

I Desoxj'chobc 
aad S to is% 

I 13 

i 

T-S to 13 

j Seve'*e react-on Gangrene 
[ of gall bladde-, bile pen- 
1 tonitis, and death 

3 Apocholic and 
cholicaad 7 
to 12% 

17 

7 4 to tl 2 

Same 

3 Oincentrated 
dog bile (most- j 
1> taurocholic 1 
acid) ; 

4 

i 

Seve-e cholecystitis, bile 
peritonitis, and death 

4 H>droI>2ed 
bile sails lo to 
2^% 

6 

S 75 to 20 j 

1 

Severe cholecystitis and 
death 

5. Purified bile 
salts 10 to 20% 

- 

1 S 7 to xS 

J Same 

6 Commeraal j 

bile salts 10 to I 

X2 

S 5 to 20 

! Xo death Bile peritonitis 
j and cholecystitis 

7 Glj axiohe 
aad 3 to 13^ 

9 ! 

1 

7 s to ri r 

[ 

1 Cholaystitis — occasional- 
ly on high concentration, 

[ mostlj no-Tial gall 
; bladder 

S Decholin (de- 
hidfochohc 
aad) 20% 

6 . 

1 0 4 to IS 1 Xormal gall bladde- 

! ! 


The Beal conceatraUon of bile salts lo the gall bladder in each experi- 
ment was calculated m the following manner* 

The Stte of the gall bladder was estimated according to the r-eight of 
the dog and the gall bladder m the starving dog considered to be nesrb* 
well filled with bile The bile salt concentration of normal gall-bladder 
bile in the dog was thought to be 7 s per cent. 

management of human cholecy'stitis, was 
added for the sake of completeness. No ap- 
preciable reaction is obtained with any' con- 
centration 

The gross and microscopic changes in most 
of these gall bladders are similar to those 
described in the commercial bile salt group. 
We might add the frequent occurrence of bile 
peritonitis, the pathogenesis of which is s till 
only little understood Bile peritonitis, either 
localized around the gall bladder or in a diffuse 
form was often seen without visible perfora- 
tion of the gall bladder or bile ducts. 

No qualitative differences were found in the 
appearance of the gall bladders after injection 
of the various fractions, the only differences 
being quantitative, nith the exception of the 
deso.xy'cholic group In these cases apparently' 
aU of the layers were invoh'ed, leucocytic 
infiltration and hv'peremia being found in the 
mucous membrane and the muscular layer 
as well as in the serosa. WTiether this was due 
to a direct action of the deso.xychoUc acid on 
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T\BI.E \ —NITROGEN CONTEVT OT BKE* 



aVu 1x4 mt tiT* at— 13 tp^ialionfctln 


for this toxic effect and which is slid to be 
present m bile proteins 
In a study of the hemol} tic action of bile i» 
vilrff, Ba>ec found that scrum protem exerts 
an inhibitory effect on this process while egg 
albumen has no such effect These observa 
tions were controlled and confirmed by Sel 
lards who demonstrated that these protective 
elements were present in serum even in high 
dilutions SeUatds as well as nvanj other m 
vestigators claimed that this protective action 
of serum against the toxicity of bile plays an 
important part in acute hemorrhagic pan 
creatitis This hemorrhage often found in 
necrosis of the pancreas, presumiblv tends, to 
neutralize the action of the bile 

Similar protective action was attnbuted to 
mucus and other colloidal substances present 
m bile Itself bj riexner, W'ho assumed that 
bile protein dimimshcs the toxic action of bile 
if brought in contact with pancreatic tissue 

TOMC EEFECT OF BILE IV THE 

GALC hladder w all 

It has been suggested recently by Andrews 
that bile may, under certain circumstances 
acquire a destructive power in the gall bladder 
■wall, in a manner similar to gastric juice m 
the stomach and pancreatic juice in the pan 
creas The most obvious constituent of bile 


which has a toxic and destructive effect on 
body tissues is the bile salts, •which are pies 
ent in gall bladder bile in rather high con 
centrations Figures of 7 or 8 per cent are 
frequentlj found while the textbooks of Hawk 
and Hammersten give the normal concentra 
tion at about 10 per cent 

Whatever the normal concentration of bile 
salts in bile is, we attempted expenmentallj 
to increase the bile salt concentration m bile 
and to observe the effects of this on the gall 
bladder wall The results were striking mas 
mudv as the reactions obtained in the gall 
bladder wall resembled human cholecystitis 
more idosely than anj reaction ever obtained 
previously 

Two forms of bile salts were used, com 
metctal bile salts', and the same material 
freed by alcohol extraction from the large per 
centage of non alcohol soluble substances 
which It contains The injections were all 
made bj means of the non traumatizing 
technique 

The result of these injections was the pro 
duction of acute cholecystitis with all the 
features of human cholecystitis There was 
marked enlargement of the gall bladder with 
the cystic duct obviously shut by swelling of 
the mucous membrane The color of the gall 
bladder was either grayish white or reddish, 
the serosa being covert •with thick fibnnous 
membranes, whidi in many instances caused 
the adjacent viscera to adhere to the gall 
bladder The gall bladder wall was thickened 
up to 7 or 8 millimeters and was rigid m 
character On microscopic examination the 
reaction vxas most marked in the serosa, which 
was 8 to 10 times its normal thickness and 
moderately infiltrated with round cells There 
were marked hyperemia and punctate hemor 
rhages along mth dilatation of the lym 
phatics 

A fvbnnous exudate vvas found on the serosa 
and a slight leucocytic infiltration in certain 
places The muscularis was moderately edem 
atous and contained a considerable number of 
large and small mononuclear celU, w-ith very 
fen polymorphonuclear leucocytes The mu 
cosa m most instances w as practically normal 

The reactions obtained with purified bilii 

U/aoor a 0> 
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salts were somewhat stronger than those mth 
commercial bile salts, suggesting that the pro- 
tein of the latter preparation had exerted a 
shght protective action against the toxicity 
This possible protective action of bile protein 
vail be discussed in more detail in later ex- 
periments 

To elucidate still further the toxic action 
of bUe salts, we conducted a more thorough 
investigation by making use of different bile 
salt fractions. 

Table VI shows the results obtained from 
the injections in 71 experiments 
For the sake of comparison the 16 experi- 
ments using commercial and purified bile salts 
discussed, have been included in this table. 
The groups are arranged in the order of de- 
decreasing toxicity 

We find that the bile salt mixtures are not 
the most effective preparations, but that the 
most severe reactions are obtained with 
isolated fractions, as desoxj^cholic, apocholic, 
and cholic acid which often cause gangrene of 
the gall bladder and death of the animal 
Sodium deso-wcholate proved to be the most 
powerful fraction and in a concentration as 
low as 7.5 per cent gave a marked reaction 
Positive results were obtained with 7 per cent 
apochohc acid, while higher concentrations 
were necessar}^ to produce similar changes 
with cholic acid 

Severe cholecj^stitis resulted from the in- 
jection of concentrated dog bOe, which was 
obtained by evaporation of dog bile by means 
of a fan to about H of its volume and which 
is known to contain mainly taurocholic acid 

The effectiveness of bile salts is increased 
rather than decreased by the process of hy- 
drolysis, which consists of alcohol precipita- 
tion of the bile salts, sodium hydroxide e.x- 
traction, precipitation vdth hj'drochloric acid 
and finally dissohdng them mth alcohol and 
sodium hydroxide. W'e obtained marked re- 
actions with an 8 7 per cent solution and verj’^ 
severe changes, often accompanied by death, 
ivith a 20 per cent solution. 

Glycocholic acid, on the other hand, proved 
to be much less effective and produced changes 
in the gaU-bladder wall only in higher con- 
centrations A study of dechohn (dehydro- 
cholic acid) which is used in the medical 


TABLE VI — ^REL.XTIt'E TOXICITY OE DHTERENT 
BILE S.\LTS 


Fraction and 
concentration 
used 

1 Kumbtt 

I of ex- 
1 pen- 
: menu 

Final con- ' 
centration in 
gall bladder 
% 

Reaction 

1 

1. Dcsoxj cholic 
acid 8 to 13% 


7 5 to 12 

Sc\ere reaction Gangrene 
of gall bladder, bile pen- 
tomtis, and death 

3 Apocbolic and 
cholic acid 7 
to 12% 

j 

7 4 to 11 2 

Same 

S Concentrated 
dog bile (most- 
li taurocholic 
acid) 

4 


Severe choleastitis, bile 
peritonitis, and death 

4 H>drol>zed 
bile salts 10 to 
20% 

6 

1 

S 75 to 20 1 

Se% ere choIec>*stiUs and 
death 

S Purified bile 
salts 10 to 20% i 

4 

S 7 to iS 

Same 

6 Commercial 
bile salts 20 to 
20% 

12 

S 5 to 20 1 

No death Bile pentomtis 
and cholecystitis 

7 Gl> coebohe \ 

acid 8 to ij% 1 

9 

7 S ^0 iz z 

CboJecysUtis — occasional- 
ly on high concentration, 
mostly normal gall 
bladder 

S Dechohn (de- 
h> drochohe 1 

aad) 20% 1 

6 1 

1 

0 4 to IS 

Normal gall bladder 


Tbe final concentration of bile salts in the gall bladder in each experi> 
menl was calculated in the following manner 
Tbe sue of the gall bladder was estimated according to the weight of 
the dog and the gall bladder m tbe starving dog considered to be neari> 
well filled with bile. The bile salt concentration of normal gall bladder 
bile in the dog was thought to be 7 s per cent. 

management of human cholecystitis, was 
added for the sake of completeness. No ap- 
preciable reaction is obtained with any con- 
centration 

The gross and microscopic changes in most 
of these gall bladders are similar to those 
described in the commercial bile salt group. 
We might add the frequent occurrence of bile 
peritonitis, the pathogenesis of which is still 
only little understood Bile peritonitis, either 
localized around the gall bladder or in a diffuse 
form was often seen without idsible perfora- 
tion of the gall bladder or bile ducts 

No qualitative differences were found in the 
appearance of the gall bladders after injection 
of the various fractions, the only differences 
being quantitative, with the exception of the 
desosy^cholic group In these cases apparently 
all of the layers were involved, leucocytic 
infiltration and hjqjeremia being found in tbe 
mucous membrane and the muscular layer 
as well as in the serosa VTiether this was due 
to a direct action of the desoxycholic acid on 
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the mucous membrane or to secondary in 
volvement of the inner Jajers from the serosa, 
cannot be determined from the anatomical 
picture 

IS BILE PROTEIN PROTECTIVE AGAINST 
THE TOXIC ACTION OF BILE SALTS'’ 
Protein is said to ha\t an inhibitory in 
fluetice on the tone action of bilc salts, as 
aforementioned 

In relation to our present ivorh jt is of spe 
oaf interest to determine whether such a 
protective mechanism is actually present in 
the mucus and protein of bile as claimed b> 
Fle\ner and others If this theory is correct, 
bile, deprived of its protein is thus converted 
into a tone substance 
In regard to this point the following set of 
experiments was earned out 
Ox or dog bile was deproteiniacd either b> 
boiling for 5 minutes and hltenng or else by 
autochving for rj minutes at is pounds and 
filtering This nas then injected into a dog’s 
gall bladder m experiments In 9 instances 
in which this bile bad been introduced b> 
means of the catheter cannula technique nor 
mal or practically normal gall bladders were 
obiamed Two of 4 cases however m which 
the material had been introduced by means 
of needle puncture and followed b> duct 
ligation, showed a set ere reaction apparently 
due to the duct ligation We might thus con 
elude that removal of the protein doe> not 
convert bile into a toxic substance 

STUDV OF THE TOXIC EFFECT OF BIIE SALTS 
From the previous studies it is seen that 
normal fade, which has a toxic action on tissues 
outside of the gall bladder is not toxic for 
the gall bladder wall itself if present in nor 
mal concentration even if it is depmed of its 
protein An increase in concentration, how 
ever, converts the bde into a substance which 
IS highly toxic to the gall bladder wall 

U this point we might inquire as to what 
extent bilc has to be concentrated to bnng 
about this reaction 

Possible means of concentrating the bile 
are as follows (i) adding bile salts to whole 
gall bladder bile, (s) concentrating the dogs 
own bile within the gall bladder (j) replaang 


the gall bladder iwJe mth another animals 
bile which has been concentrated previous to 
the introduction 

The first method has been widel) applied 
in studying the relative toxicity of vanous 
bile salt fractions It I3 less useful for a 
quantitative analysis of the toxic action, m 
so far as the degree of concentration in the 
gall bladder to which the bde salts have been 
added i» an unknown factor 
The concentration of the dogs own bile, 
without removal from the gall bladder, would 
be the ideal method However such at 
tempts have met with great difficulties Since 
all water absorbing chemicals damage the 
gall bladder wall severely, we tned to accom 
plish this concentration by washing the gall 
bladder bile with dry, warm air for a certain 
length of tune Increase in the concentration 
of solids accompanied by a slight reaction in 
the gall bladder wall was obtained m some 
instances However, the number o! positive 
results and the degreeof reactionsobtained are 
too small from which to draw any conclusions 
htore satisfactory results were obtained 
from (he third method mentioned, namely 
the replacement 0/ gall bladder bile by bile 
concentrated previous to its introduction 
Since the gall bladder was emptied before we 
introduced the known material, we excluded 
fairly well unknown factors in the analysis 
The fade, Used for the experiments, was con 
centrated in the following mavner 

Dishcb each containing 200 cubic centi 
meters of fresh ox bile, were exposed to an 
electrical fan for varying penods of time, 
allowing evaporation and concentration down 
to r5o, no 8 S, and Oo cubic centimeters 
These different biles were injected by the 
catheter method into the dog s gall bladder, 
which was emptied previously by aspirating 
the entire bi/e content 
Table VII gives the results of these ex 
penments and needs little additional 
ment Concentration of ox bile to about half 
its volume has marked local and systemic 
effects m the dog while death frequently oc 

cuts from stronger concentrations 
To prove that the changes obtained were 
actually due to the toxic action of concen 
(rated bile and not to accompanying bacterial 
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TABLE \TI — ^EEEECT OF VAEIOTJS COKCENTRA- 
TIONS OF OX BILE ON DOG’S GALL BLADDER 


Ox bile 

Xo of 
expen- 
ments 

Results 

Plain 

1 

3 

Gall blndder practically nonaal in 
all instances 

Concentrated 150 

5 

Gall bladder normal in 2 cases, 
sbcht reaction in 3 cases 

Concentrated no 

6 

Moderate decree 01 cnolecA-stUis, 2 
cases -nodcrate de^ec oi cfcol- 
eo*5iim plus bile pentorpis, 2 
cases, severe choIecj'stiUe, 2 cases 

Concentrated SS 

6 

Se\ere cholecjstitis, 1 case severe 
cholecYstiti*^ plus bde peritonitis, 

1 case death and severe reaction, 

4 cases , 

Concentrated 60 

4 

Se\erecho!ec>*stitis, i case, severe 
cholecystitis plus bile pentomtis, 

1 case, death plus severe reaction, 

2 cases 


infection, the foUoiving experiments were un- 
dertaken. 

Since bacterial cultures revealed that the 
biles which had been exposed to air for any 
considerable time contained a great number 
of bacteria, we rediluted these concentrated 
biles to their original volumes and injected 
them into the dog’s gall bladder 

No reaction was obtained, as seen from 
Table VIII, which proves that bacterial in- 
fection is not the cause of the changes ob- 
tained in the gall bladders 

EFFECT OF VARYING HYDROGEN-ION 

CONCENTRATION ON THE TOXICITY OF BILE 
SALTS FOR TEE NORILAL G.ALL BLADDER 

In subjecting the preceding findings to 
thorough criticism, there is still the possibility 
that the reactions produced might have been 
due to a change in the hydrogen-ion concen- 
tration of gaU bladder bile This change in 
hydrogen-ion concentration might convert the 
bile into a toxic substance There are 2 ways 
of controlling this factor. 

One method would be to produce a change 
in the hydrogen-ion concentration of gall 
bladder bile in the experimental animal bv 
adding acid or alkali and observing the effect 
The other method consists of the introduction 
of bile salt solution previously adjusted to 
the hydrogen-ion concentration of gall-blad- 
der bile. Both methods have been applied. 

The first method clearly demonstrates the 


TABLE ATE. — CONTROL EXPERIMENTS WITH 
CONCENTR.ATED AND REDILHTED OX BILE 


Os bile 

No of ! 
expen- 1 
ments ! 

Results 

Concent-ated 15c, 
redilatea 

B 

Gall bladder normal 

Concentrated no, 
-enilutea 

B 

GaU bladder normal 

Concentrated SS, 
-emlutea 

2 

Normal, i case, slight reaction, 

I case 

Concentrated 60, 
rediiluted 


Gall bladder normal 


marked buffering action of bile. Injection of 
5 cubic centimeters of glacial acetic acid into 
the dog's gall bladder was followed by total 
gangrene of the gall bladder and death of the 
animal The h3'drogen-ion concentration after 
adding this acid to the gall-bladder bile and 
thorough^ mixing, was about 2. Similarly, 
total gangrene of the gall bladder resulted 
from adding 10 cubic centimeters of 20 per 
cent sodium carbonate to the gall-bladder Me 
with a final hydrogen-ion concentration of 10. 

More detailed information concerning the 
buffering potentialities of bile is jielded from 
the foUoMdng experiments: 

After aspiration of the total gall-bladder 
bile, the gall bladder was washed with a 
citric-phosphate buffer solution and was left 
filled with this solution. When the animals 
were electrocuted 48 hours later no changes 
in the gall-bladder wall were found. In other 
experiments, the same procedure was per- 
formed, a citric-phosphate solution of hydro- 
gen-ion concentration of 3 being used. In one 
of these cases the gall bladder, containing a 
thin colorless fluid, showed a moderate degree 
of acute cholecj'stitis, but in the other it was 
refilled with dark bile and revealed a normal 
wall It is obidous that the bile, which had 
re-entered the gall bladder through the hepatic 
ducts, bj’- its buffering action, had kept the 
acid mixture from developing an irritating 
action on the wall of the gall bladder. 

Various difficulties were encountered in per- 
fonrnng the second series of e.xperiments. 
namelj', the introduction into the gall bladder 
of bile salts preidously adjusted to the hj^- 
drogen-ion concentration of gall-bladder bile. 
In the first place, bile salts are easily pre- 
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TABLE IX — EFFECT OF \•IR\I^G HVOROCEN 
ION CONCENTRATION ON TOXIC EFFECT OF 
BOE SALTS ON THE NORiUL GALE BLADDER 



cipitated bj adding acid to a bile salt solu 
tion Furthermore, ive haie to consider that 
man> acid-, if brought in contact with the 
gall bladder uaJl tbenjsehes sef up a reac 
tion We wort able to overcome these diffi 
LiiUies by the use of a weak citnc acid ‘oJu 
tion which as seen from controls, would not 
cause anj change in the gall bladder wall even 
in a concentration higher than that used As 
an example, the adjusting procedure for 
sodium dtsoxvcholate is given as follows la 
grams 0/ sodium dcsoxychohto are dissohed 
in 100 cubic centimeters of di«tined water 
This solution which has a h>drogcn ion con 
tcntration of 8 4 is healed to body tempera 
turc and 0 i mol citric acid added one drop 
at a time The precipitate which occurs is 
diSsoK cd b> shaking After appronmatcly th' 
de-ired hjdrogcn ion concentration i> reached 
fdcterrnincd first rougbJ> b> a set of in 
dicators) more exact determination is done 
with Hastings coloncnctcr Table I\ «hons 
the results of evpenments with adjusted bile 
salts, and the controls with citric aad It is 
seen that the toxic effect of bile ^Its on the 
gall bladder wall is not changed when the 
hydrogen ion concentration is adjusted to 
that of gall bladder bile prevnous to injeebon 
Citnc aad solution, furthermore in concen 
trations even higher than that used for the 
adjustment does not in itself affect the gall 
bladder wall 


ALLERGIC GALL BLADDER REACTION 

It IS suggested b> clinical observations that 
a reaction maj occur m the biliarv sjstem in 
man which is based on an anaph>lactoid con 
dition 5Ian> surgeons have seen flare ups 
of old gall bladder disease apparent)} due to 
an anaphv Jactic response against certain food 
stuffs such as chicken, egg, milk, cheese etc , 
omission of these foods affording relief A1 
varez and more recently Croiitch reported 
several cases of this kind The anaph}lactic 
nature of this process, how ev er, has onlj been 
suspected and no expenmental proof has eier 
been given 

Hence the following experimental observa 
tions maj be in plate 

Each of 2 dogs received intravenous in 
jections of crystallized egg albumen wnthin a 
period of A davs, each injection consisting of 
) cubic centimeters of a 6 per cent solution 
No reactions were observed either during or 
after these injections After an interval of 
6 day s similar injections of a d per cent sola 
tion of the same materia) were made, but this 
time in much larger quantities sufficient to 
produce visible toxic symptoms In " of the 
animals the reaction consisted of vomiting 
trembling irregular respiration and pvssagc 
of feces while in the third the response was 
much more pronounced, consisting of vomit 
mg foss of consaousness, cessation of rvs 
piration for j minutes and generalized con 
vulsions The quantit) of the last injection 
was tj to 20 cubic centimeters m the first 2 
dogs and 25 cubic centimeters in the third 
The animals were electrocuted hour fol 
lowing the last injection and postmortem er 
aminations were made immediately In all 3 
cases there ivas found marked edema of the 
gall bladder wall most marked in the serosa 
Microscopic examination of the liver showed 
marked!} constricted arterioles 

As a control egg albumen was injected m 
large amounts into 3 other dogs which had 
not received any previous injections In 2 0 
these animals no s} mptoms were visible until 
40 cubic centimeters had Iveti injected After 
45 cubic centimeters however the reaction 
was marked but consisted onl> of vomiting 
and passage of feces In the third dog tbe-c 
sjmploms did not appear until 60 cubic centi 
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meters had been injected Postmortem ex- 
amination after electrocution revealed per- 
fectl}’- normal gaU bladders. 

A comparison of the results in the 2 series 
of animals suggests the conclusion that the 
reaction obtained after the last injection in 
the first series was an anaphylactic response, 
since it required much less albumen to pro- 
duce a response in the pre\dousl3’- sensitized 
dogs than in the control animals. Further- 
more, the constriction of the arterioles in the 
liver in the first series of animals is suggestive 
of anaphylactic change. 

BILE SiVLT IKTRATONOUS INJECTIONS 

It is of great interest for the understanding 
of gall-bladder sjmptoms in man that it is 
possible to produce a condition of anaphylaxis 
experimentalljL 

Such an allergy might e.xplain the gall-blad- 
der sjmptoms which occur after the intake of 
certain foods MTien we consider the fre- 
quenc}’ of gall-bladder disease, however, as 
contrasted to the comparative!)^ rare ob- 
servation of food allergy, we are inclined to 
believe that allergy, caused by exogenous food 
substances, is not of great practical im- 
portance. 

hlany possibilities present themselves, how- 
ever, when we consider endogenous body sub- 
stances ;Many metabolic products may serve 
as sources of aller^c states as well as any 
disturbance in the detoxifying action of the 
liver cells 

This consideration becomes of much more 
practical importance in \’iew of experimental 
results which we obtained 
Hainng seen the powerful toxic action of 
bile salts in the gall-bladder wall, at a con- 
centration which exceeds only slightly the 
normal values, we were tempted to suspect 
that an anaphylactic mechanism might be 
responsible for these efiects. 

The results which we obtained are striking, 
but since these studies are not as yet com- 
pleted, we are not reporting the detailed 
work We do not obtain positive results with 
such regularity that we can predict the condi- 
tions under which they will occur There are 
still many factors the nature of which are 
unknown to us. 


There follows a rough outline of the ex- 
periments : 

Intravenous injections of commercial bile 
salts, purified bile salts or sodium desoxy- 
cholate were given to 26 dogs, concentrations 
of 5 or 10 per cent being used. 

The number of injections given to each 
animal as well as the total amount injected 
varied considerably in the diflferent e.xperi- 
ments 

In one series we gave single injections, which 
we discontinued after to.xic s)Tnptoms, such 
as vomiting, convulsions, etc , became \dsible. 
This stage was reached in our animals which 
had an average weight of 5 to 6 kilograms 
after 25 to 30 cubic centimeters of the 5 per 
cent solution had been injected. Those ani- 
mals which did not die spontaneously, were 
electrocuted a few minutes after the injection. 

Another group of dogs received 2 injections 
each, 20 minutes apart. We carefully avoided 
getting a marked to-xic effect from the first 
injection, while the amount administered in 
the second injection was large enough to 
produce visible toxic signs or death of the 
animal. 

A third group received 4 to 5 injections at 
hourly intervals, beginm'ng with a com- 
paratively small amount (10 to 12 c cm.) in 
the first injection and ending with 15 to 40 
cubic centimeters in the last one The last 
group received daily injections for about a 
week, and these animals were killed a few days 
after the last injection 

These experiments resulted in marked re- 
action of the gall-bladder wall in more than 
half of the cases, the positive results being 
found in the first 3 groups, while the fourth 
was completely negative 

No definite correlation, however, can be 
made between the different methods of ad- 
mim’stering the bile salts in the different 
groups and the reactions obtained. The num- 
ber of positive results was greater in the first 
and second groups, where the i or 2 in- 
jections had been given within 3 to 20 min- 
utes, than it was in the third. In the latter 
group the injections had e.xtended over sev- 
eral hours. 

The shortest time in which a reaction oc- 
curred was 3 minutes Purified bile salts 
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TABtE lY — EFfECr OF VAKiTKC fr«JROGS»i 
los coscE^n^R■^T^o'f om Tovrc Ermrr of 
B ltE SAI-TS OV the K0RM4L GALL BLAODEB 



cjpjtated b> adding acid to a bile sail sola 
tm FutthermoM, «e ha\e to consider that 
many acids, if brought in contact wuh the 
gaff bladder wail themselvxs set op a reac 
tion \Ye 'Pitiv able to overcome tne>e diffi 
cuUies by the use of a neak citnc aod solu 
tion, 'wVuch, as seen from controls would not 
cause any Aange m the gall bladder wall even 
in a concentration higher than that used As 
an example, the adjusting procedure for 
sodium dcsoYjcboiaie is gixen as follows u 
grams of sodium ticsoxjcholate are dissolved 
vti 1CX3 cubic centimeters of distiifcd water 
This solution, which has a hjdrogen ion con 
ctntration of 8 a is heated to bodv tempera 
ture and o i mol citnc acsd added one drop 
at a time The precipitate wJiicA occurs is 
dissolved bj shaking After approximately the 
desired hydrogen ton concentration is reached 
(determined fir^i roughly b) a set of in 
dicators) more exact determination is rfone 
with Hastings cofonmetcr Table I\ shows 
the results of experiments with adjusted bife 
salt®, and the controls with atne aod It is 
seen that the toxic effect of biie silts on the 
gall bladder wall is not changed when the 
hydrogen ion concentration is adjusted to 
that of gall bladder bite previous to injectiMi 
hiliic aud solution furtheimorc m conwn 
trations cten higher thaw that used for the 
adjustment does not iti itself affect the gall 
bladder wall 


ALLESGIC CALL BLAPBETJ R£tC7I0^ 

It iS suggested by clinical ob'crvations that 
a reaction may occur m the bihary system in 
man which, is based on sn anaphylactoid con 
diUon Afanj surgeons have seen fiareap-, 
of old gall bladder disease appacentU due to 
an anaphylactic response against certain food 
stuffs such, ao thicken, egg milk, clv'cse, etc , 
omission of these foods affording relief Af 
xarez and more recently Ctoulch reported 
severaj cases of this, kind The anaphylacUu 
nature o£ this process, how tv er, has only been 
suspected and no experimental proof has ei er 
been given 

I/ence the following erperimentaf obsena 
tions mav be in place 

Each of ^ dogs received mtrsicnous «r 
jections of crvslalbted egg albumen within a 
period of $ dajs each injection consisting of 

5 cubic Centimeters of a d per cent solution 
No reactions were observed either during or 
alter these injections After sn interval of 

6 days similar injections of a 6 per cent solu 
tion of the same material w ere made but this 
lime m much larger quantities sufficient to 
produce visible toxic symptoms In ? of the 
antmaU the reaction consisted of vomiting 
trembling irregular t^piraiion and passage 
of feces while in the third the risporse was 
much more pronounced consisting of voimt 
inj, loss of consciousness, cessation of res 
piration for 3 minutes and gencralwed con 
vulsions The quantitj of th^e last injection 
V as r5 to ro cubic cenlirtictcrs in the first ? 
dogs and cubic centimeters in the third 
The ammals were efecttoculwf houc foJ 
lowing the last injection and postmortem ex 
araitiations wca made smmedtatrfy fo -f 
casts there was found marked edema of the 
gail bladder waff most market! in the serosa 
Microscopic examinatiou of the fiver showed 
markedly constricted arfenoJes 

Vs a control egg albumen was injected m 
lafge amounts into 3 other dogs which had 

not received any previous injections In ■» oS 

these animals no symptoms were visible unti 
40 cubic centimeters had been injcctcil Alter 
45 cubic centimeters however the reaction 
was marked but consisted only of v omiCittg 
and passage of feces In the third dog 
symptoms did not appear until 60 cubic ccnfi 
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human operations shows that there is no 
definite correlation between the nitrogen con- 
tent of the bile and the changes of the gall- 
bladder wall, the fluctuations in nitrogen con- 
tent being extreme in both j 

5 Injections of egg albumminto the dog's 
gall bladder set up an active acute inflamma- 
tion 

6. Changes of the gall-bladder wall of the 
dog which on gross and microscopic examina- 
tion closely resemble those found in human 
cholecystitis, were produced in 72 experiments 
by the inj'ection of bile salts. The differences 
in the acti\'ity of different fractions of bile are 
mainly quantitative in nature. Desexj^cholic 
acid is the most effective fraction, causing 
gangrene of the gall bladder and death of the 
animal in many instances, while purified and 
hydrolyzed bile salts are somewhat weaker. 
Glycodiolic acid causes a marked reaction 
only in higher concentration. 

7 Injection of deproteinized dog or ox bile 
into the dog’s gall bladder leaves the gall- 
bladder wall unchanged No protective ac- 
tion of protein, as described in the literature, 
can be found. 

8 A quantitative study of the toxic effect 
of bile salts was made by replacing gall-blad- 
der bile in the dog by bile concentrated pre- 
wous to the injection. Bile concentrated to 
about half its volume proved to have a 
marked effect, 

9 Changes in the hydrogen-ion concentra- 
tion of bile rarely bring about a reaction in 
the gaU-bladder wall unless they are extreme, 
less than 3 and greater than 10, Such changes 
are not likely to arise in man. The toxic effect 
of bile salts is not due to a change m hydrogen- 
ion concentration since adjustment of the 
bile salts to the hydrogen-ion concentration 
of the gaU-bladder bile pre\ious to the intro- 
duction, did not diminish their toxic effect. 

10 It is possible to produce experimentallj’- 
an allergic condition in the gall bladder. 
Intravenous injection of egg albumen caused 
an edema in the gall-bladder waU of pre- 
viously sensitized dogs, while no reaction oc- 
curred in control animals 

IX. A marked edema of the gall-bladder 
wall was produced by the intravenous in- 
jection of bile salts The shortest time in 


which this reaction took place was 3 minutes 
after the injection 

It has been suggested that a temporary 
increase in bile salt concentration in the gaU 
bladder brings about human cholecj'stitis. 
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seem to be more effective than an> oth^ 
fractions 

Postmortem CKammaiion reveaJetl a graj 
ish white gall bladder with congestion of flie 
serosa Edema, most marked on the User 
surface, w as a prominent feature No diangcs 
were found anywhere else m the body Mi 
croscopic examination showed the serosa to 
be edematous, and swollen to 6 times its nor 
mal thickness 

EVALUATION OE STUD1 

The gall bladder contains the strongest 
solution of any substance which the human 
body elaborates and this substance {bUe 
acids) IS an exceedingly toxiconc Thenorjnal 
gall bladder as a concentrating mechanism of 
high potency and our cTpenmcnts show that 
only a slight oieraction of Us every day ac 
tion may produce a concentre tionwhosc effect 
IS damaging to the gall bladder and the sur 
rounding tissues This effect might be brought 
about m three different ways First by the gall 
bladder itself from simple ovcraclion, or sec 
ond by the everetion of bile by theJivcrwhicb 
ts too concentrated in the first place or third 
by the excretion of bile by the liver which 
contains substances which might become tone 
on further concentration 

The first of these theories seems the feast 
probable The range of the normal liven bile 
m bile acid content is a wide one The amounts 
may be very small but the gall bladder seems 
to tend to absorb water and to concentrate 
them all to about the same level It has been 
shown m previous communications that the 
normal gall bladder m the course of its con 
centrating action absorbs but bllle bile salts 
dunng the period between emptyings but 
that if the action is prolonged, by stasis 
eventually all the bile salts will be absorbed 
Such an action has been shown to be capable 
of precipitating tbe cholesterol m the Me 
which needs the bile salts to hold them in 
solution This process apparently takes place 
without the patient going through an attack 
of cholecystitis, as the many specimens of 
such gall bladders show taken frommdivid 
uab. who have never had such an attack 

The second alternative an increased secre 
tion from the hver, also seems improbable, 


as if such were the case values mthio the 
tc«c range would certainly have been le 
ported previously by some of the many who 
have wrorked m this field 

The third theory’, a quahtatue difierence 
in the bile salts excreted by the liver, mnot 
be so easily disposed of Our expenminti 
indicate a far higher degree of toxiaty for 
some of the unconjagated bile acids l\ c have 
previously reported the findings of large 
amounts of such fade acids in the Imr bile of 
a diabetic, and it seems not unlikely that sud 
may not be an uncommon occurrence The 
present limitations of bile salt chemistry make 
It impossible to recognize even large amounts 
of such materials in the amount of bile 
recoverable from a gall bladder, but one may 
hope that progress m this field may soon 
make such analyses possible 

If some such theory of the ongin of some 
cases of gall bladder disease is entertained, 
It fits m well With many of the observed facts 
which are lhou|ht by some to militate against 
bacterial theories Tbe frequent afebnle cases 
failure to grow organisms jn many cases, tbe 
pathological picture which Deaton describes 
as resembling a hemorrhagic infarct arc all 
consonant with such a chemical mechamsm 
The low values from bile acids found m iiwst 
cases of dosed acute gall bfsddcrs is explained 
on the assumption that the original high con 
cenlraiion causes an edema which permits 
tbe rapid leabng out of the contents by 
osmosis Such con actually be seen m out 
ezpenments in the staining of the loal 
pentoneum 

SUUifAHV 

1 \ non traumatic technique for intw 

duang substances into the dog s gall bladder 
is described 

j Most strains of bacteria even when in 
yectcd m overwhelming numbers do not cause 
cholecystitis If trauma is added these same 
strains do cause cholecy-stiUs 

3 Carbon diocde and chlorine are ao 
sorbed rapidly from the normal gall bladder, 
while phosphorus is excreted but an unknown 
amon accounts for much of the aadjncaboli 

4 Chemical evamination of 4 r human 
postraortem biles and 13 biles obtained at 



CARCINOMA OF THE RECTUM 
A Plea for Group Study and Treatment 
PAUL C MORTON, M.D , F.A.C S , New York, New York 


T his analysis comprises all the cases 
of carcinoma of the rectum at St. 
Luke’s Hospital, New York City, 
between the years 1924 and 1935 
inclusive, both private and ward patients 
operated upon only by members of the hos- 
pital stag are included It is important to 
understand early in the discussion that a 
comparison of these statistics with those of 
group clinics and clinics headed by one indi- 
vidual doing the great majority of work is 
of doubtful value. The reason for this state- 
ment will be made later. The general pur- 
pose of this paper is to present: 

I. An analysis of these cases, with special 
reference to (a) the number of cases seen, 
divided into operable for cure cases, and 
inoperable cases, (b) a division of the oper- 
able for cure cases into groups in relation to 
their follow-up records. 

2. A general discussion of the diagnosis, 
and of the pre-operative and postoperative 
management of cancer of the rectum, and 
suggestions for impro\ung the care and the 
end-results, in general hospitals organized as 
St Luke’s Hospital 

Classigcation of these patients as to sex, 
age, pre-operative length of symptoms, and 
etiologj’^, will not be given in this paper. This 
information, while available, corresponds in 
general to that given in all the recent papers 
We have no hitherto unknown methods of 
diagnosis or new technique to oger. Our 
e.qjerience in very recent years has given us 
a better understanding of the management of 
these cases, and the adoption of those methods 
used in other clinics to shorten the length of 
operation, to protect the patient against peri- 
tonitis, and to improve the operative tech- 
nique, has met with varying degrees of 
success 


DIAGNOSIS 

Earl}' diagnosis in this condition is the 
great hope for better therapeutic results We 
believe in almost all cases of carcinoma of the 
anus, rectum, and rectosigmoid, that a proper 
digital e.xamination will reveal the presence 
of the growth; this includes an examination, 
often with the patient in the stooping position 
and w'hile they are bearing down. The great 
hope for the early diagnosis of this condition 
lies in periodic health examinations, including 
a digital and proctoscopic examination. The 
general use of the proctoscope will do much 
to improve the diagnosis and treatment of aU 
rectal conditions. It is a simple procedure, 
^ven the proper instruments, a convenient 
arrangement, and gentleness on part of ex- 
aminer. A proctoscopic e.xamination should be 
part of ever}' x-ray examination of the colon. 

The question often arises as to how long a 
growth has been present. lYe have seen 
recently, and not included in this group, one 
patient who was proctoscoped by a competent 
observer i year prior to his admission, with a 
negative result. A weh developed carcinoma 
within 2 inches of the anus was found at the 
end of this time 

Biopsy furnishes an accurate diagnosis as 
to the presence or absence of cancer, with 
minor exceptions, and should be done wher- 
ever possible A negative diagnosis, however, 
must be judged together with the clinical find- 
ings Included in this group is the case 
illustrated of an adenoma of the rectum, but 
with carcinomatous degeneration in one por- 
tion of the growth. Repeated biopsies failed 
to show carcinoma. Radical resection was 
performed The converse is true, and inflam- 
matory lesions, such as chronic ulcerative 
colitis and amebic dysenter}', can be confus- 
ing. Every hard, friable, bleeding mass felt 
with the finger should not be called carcinoma 
without further examination. 
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Fig I Specimen remoied i year after a proctoscopic 
examination by a competent obsen er, m ho found abnor- 
mality in neither the rectum nor sigmoid. 

the gland-bearing area for saving the sphinc- 
ter It is hoped additional progress in tech- 
nique will bring results along this line. 

ANESTHESI-ir 

In the last 2 years, the use of spinal anes- 
thesia has been of considerable help to us 
With the use of pantocaine up to 2.5 cubic 
centimeters, introduced between the first and 
second lumbar vertebra:, we have gotten be- 
tween 2 and 3 hours of anesthesia, and when 
the operation has been completed in this time 
the patients have shorni less shock Cyclo- 



Fig 2 Specimen removed follomng three biopsy 
examinations with report of non-malignant adenoma 
Carcmomatous degeneration m one portion only, .■trrorv 
at left, carcinoma, at right, adenoma 

propane and ether have come into favor when 
spinal anesthesia is not used. In the great 
majority of these cases reported the patients 
were operated upon with open ether anes- 
thesia. 

TRANSFUSIONS 

We believe that the free use of transfusions 
before and after operations, regardless of the 
apparent condition of the patient, leads to 
fewer complications and a smoother con- 
A'alescence This applies to the first as well 
as the second stage of the multiple stage 
operation. 

OTHER GENERAL CONSIDERATIONS 

It has been our own experience in a com- 
paratively small number of cases that the 



Chart I The operability far cure this se»ts <A jpo 
cases IS 34 per ce^t In this group this £^te is law as 
compared to 73 6 per cent a> rqvjrted by CaUell and 53 * 
per cent as reported by D F Jones of Boston Oper 
ability depends upon Wa mam factors (a) the class of 
patient admitted to the clinic Group clinics depending 
upon referred patients for the gceetee number 0/ t^eir 
casesnlllhave on theiibole a better class of patient and 
an earlier diagnosed lesion than the genera) hospital in a 
large city receiving the charilypalieot from the ambulance 


large city receiving the charilypalieot from the ambulance 
in th« street (b) The skill of the operating surgeon The 
more etpeneneed the surgeon the greater the number of 
cases he Hin operate upon 


The one hundred cases reporfed m this 
senes as operable for cure h2%e had micro 
scopic pathological diagnoses The sections 
have not been graded according to JJroder 
Up to this time their relationship to the end 
results IS, therefore not available Biopaies 
were performed in everj case of the inoperable 
group m which a tumor could be reached 


OPERATIVE PROCEDVRE 


Multiple lersus single stage operahoits Th<* 
discussion which is ever present as to whether 
multiple stage or single stage operations give 
the best results has been of some interest to 
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Chart » JnupfrabJe tascj tula! tSg (rata a total of 196 
Seven case* wub rwection uithout hope for cure »r* 
excluded Dratbv folitmingmlljarive procedures nere es 
toltoAS 10 died lollcnving colostomy r6 died m the bos- 

E ital Mcthout operation 5 died in the hospital foJlouuig 
iparotomy bul without colostomy, no deaths WIo»e<l 
ceoWomy 


Chart s fncluded in the 31 postoperative datha a« 
cases IS wh/ch ooty the first sti e ol s midtipk sage 
imcedure was earned out . . 


procedure was earned out 

Tlie 19 S year arrests represent 14 3 per cent of 53 
resections Vol* iHal “P 

percentage as well as number of case* 


US jn ctamining this senes Fundaraenta! 
physiological and operative pnnciples should 
be borne m mind in the choice of operations 
for thest patients, and should include fa) as 
abort an operation as possible which is con 
sKtent With a complete removal of the growth 
and gUnd bearing area, (b) the principle of 
self inoculation against oentonitis 
These two principles find their application 
m the adtocaci of multiple stage procedure* 
Our own experience docs not warrant anv 
speafsc recommendation m this matter IVe 
believe that any particular set of rules to be 
followed m everj case is not to be accepted 
It has been our impression that the use of 
the rauftipJe stage operation in the hands of 
younger burgeons, both ab to years and etpen 
ence is a far safer maneuver in the majonty 
of cases To be dogmatic on this point, how 
ever, lb to lose that fine sensitiveness to the 
patients ability to withstand trauma which 
makes for a good surgeon and a cured and 
living postoperative patient 

Efforts should be made m judging these 
patients as to type of operafron, to save the 
sphincter in as many cases as possible In S 
patients, 3 of whom died resections were per 
fonned saving the sphincter Seven of these 
were true rectosigmoid lesions and the 
temptation i> to removt the growth by the 
abdominoperineal routt. Undoubtedly a 
number of cases can be saved the incon 
vemence of a colostomy if etpeneneed sor 
geons wiU attempt procedures such as these, 
but not saenRang the pnnciple of removing 
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Fig I Specimen removed i year after a proctoscopic 
exammation by a competent obser\er, uho found abnor- 
mality in neither the rectum nor sigmoid 

the gland-bearing area for saving the sphinc- 
ter It is hoped additional progress in tech- 
nique vdll bring results along this line 

AIvESTHESrA. 

In the last 2 years, the use of spuial anes- 
thesia has been of considerable help to us. 
With the use of pantocaine up to 2.5 cubic 
centimeters, introduced between the first and 
second lumbar vertebrre, we have gotten be- 
tween 2 and 3 hours of anesthesia, and when 
the operation has been completed in this time 
the patients have shown less shock Cjmlo- 
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Fig 2 Specimen remoied following three biopsy 
examinations with report of non-mahgnant adenoma. 
Carcinomatous degeneration m one portion only .-ViTon 
at left, carcmoma, at right, adenoma 

propane and ether have come into favor when 
spinal anesthesia is not used. In the great 
majoritt* of these cases reported the patients 
were operated upon with open ether anes- 
thesia 

TRANSFUSIONS 

We believe that the free use of transfusions 
before and after operations, regardless of the 
apparent condition of the patient, leads to 
fewer complications and a smoother con- 
valescence This applies to the first as well 
as the second stage of the multiple stage 
operation 

OTHER GENERAL CONSIDERATIONS 

It has been our own experience in a com- 
paratively small number of cases that the 




CLINICAL SURGERY 

FROM THE DEPARTMENT OF SURGERY, THE LAHEY CLINIC 

ROUTINE DISSECTION AND DEMONSTRATION RECURRENT 
LARYNGEAL NERVE IN SUBTOTAL THYROIDECTOMY 


FRANK H. LAHEY, M D , F 

U P to the present it has been the custom 
for surgeons operating upon the thy- 
roid gland to take the position that 
they do not want to see the recurrent 
larjTigeal nen^e, that if the nerve is seen it is en- 
dangered, and that as the result of stretching and 
manipulation consequent to its exposure, recur- 
rent laryngeal paralysis may result It has been 
the custom of thyroid surgeons to avoid injury to 
the recurrent larjrigeal nen'e by learrng sections 
of thjroid tissue over the region where the neiwe 
should be and by avoiding in the dissection the 
region in which the recurrent larjmgeal nerv’e is 
presumabl}’^ located It has frequently been stated 
also that technical measures directed toward high 
elevation of the lateral lobes of the thjToid gland 
out of their beds could so stretch the recurrent 
larjmgeal neiwe that paralysis might well occur 
About 3 3-ears ago we instituted the policr- of 
dissecting the recurrent lar3-ngeal nerve in practi- 
calh- ever)- t3-pe of th3TOid operation. In the 3-ear 
i935i 998 th3-roid operations were done; in the 
3-ear 1936, 1,148, and during 1937 more than 1,300 
th3Toid operations have been done It is ob\-ious 
that in hundreds of cases the recurrent laiy-ngeal 
nerve has been palpated while moderateU- on the 
stretch, dissected, and so ^•isualized that in each 
case It could be clearl3- demonstrated to assistants 
and visitors It has been demonstrated and visual- 
ized on one side, or on both sides, in patients u-ith 
exophthalrmc goiter, with a recurrent t3'pe of 
goiter, u-ith toxic adenomas, with large and small 
discrete adenomas, with deep intrathoracic goiters, 
and in patients with all grades and t3-pes of malig- 
nanc3- In none has there been either immediate or 
later paral) sis or changes in position of, or motion 
in, the vocal cords as result of these dissections 
As the result of this large experience with the 
anatomical relationship between the recurrent la- 
nt’ngeal nen-e, the infenor th3-roid arter3-, the tra- 
chea and the th3roid itself, we are certain that 
there is a ver3 definite constanc3- in the location 
of this nerve, and that this constanc3- of location 


ACS, Boston, Massachusetts 

occurs no matter w-hat t3-pe of goiter is present, 
regardless of how- large it is or how deep it is situ- 
ated in the chest. Formerh- it was considered 
that when the intrathoracic goiter had e.xtended 
deep into the mediastinum there was danger that 
the dow-nward e.xtension of the intrathoracic masses 
of th3Toid tissue would result in downward pres- 
sure and stretching of the recurrent larvngeal 
nerv-e We hax-e now removed several hundred 
intrathoracic goiters, man3- of which have ex- 
tended down to within a rib or two of the level of 
the diaphragm (Fig. i) Follow-ing these removals 
w-e ha\ e done dissections and demonstrations of 
the recurrent lar3ngeal nerve on the side on w-hich 



Fig I The depth of this intrathoracic goiter is out- 
lined by arrows and the degree of tracheal deWation b> 
dashes If an intrathoraac goiter ever distorts the course 
of the recurrent larj-ngeal nerie, in this t>-pe of goiter the 
nene should be displaced In a large number of cases 
similar to this the recurrent larj-ngeal nen e has been dis- 
sected and found to be in the normal position 
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Iig 6 With the gland (nnbiliaed and inverted (he 
typical and mnst comoicn relationship ts shown of (he 
teeuTienl laryngeal rerve to the lower pot* of the eland 
and the inferior thyroid artery Note the direction of its 
course toward its point of entrance into the laiynx also 
the |uite common location of the lofenor parathyroid 

the mtri thoracic eiUnsion has been located In 
all 0/ the cases the recurrent lanngeal nerse has 
not bten streiched,at\d has been tnususual post 
tion evcept that jrequentJv it is pushed more 
closeU against the trachea than usual 
In the course of performing several thousand 
ihjroidectomies, the thjroul lobes routinely have 
been grasped with out ovm special grasping for 
ceps and not onh have both lateral lobe< been 
dislocated from their beds after detaching (hero 
laterally from the internal jugular von but (he> 
have been so tlragged upon that they vtre dis 
placed across the trachea so that the dislocated 
lobe rested bottom side up upon this slruciuie 
Te-nporarv or permanent paral>-sis ot the recur 
rent larvngeal nerve has not occurred follotving 
this procedure During the last j years «f have 
repeatedly located the recurrent Jarjngeal nerve 
in. the cellular tissue below the main trunk ul the 
inferior thyro d artery by palpating it somewhat 
on the stretch and have taught every suigical fd 
low in the clinic who has served as an assistant to 
locate the recurrent laryngeal nerve at this point 
by palpation As ih* result of this procedure no 
recurrent larjngeal nene paral>sis has occurred 
The course of the recurrent hryngeal ner t is 
corstant but the shape and extension infcnoriy 
and laterally of the th>xoid tissue of the loner 
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Iig 7 In (bis operative dissecti >11 thenervehasbeen 
exposed lip to (he point at winch it enters the 1 irv ni ^ole 
W <Ji*t WR into two brarcbe* on* larger than the other 
1 resumabl} thu is an extralaryngeal separation of the 
nerveintothe Kgwenti to supply the abductors Uebaxe 
repeatedly seen (his uiralarynnal division in (he course 
of our operative djsseetionv of this nerve oi« airvin IVc 
quite constant location of the panthymd gland in us 
position against tbe larynx 

pole of the tb>roid gland are quite inconstant 
Not infrequentlv there mil be extensions of thv 
tojd (issue from the posterior aspect of the Jower 
th>Toid pole Often these extensions tnll so ap- 
proach the course of the recurrent lar>ngeyl nerve 
that this structure unless visualised and ptii 
(ected, can easih be injuret) 

Hie plan of leaving 4 strip of thirmd tissue 
over the region where the recurrent Idiyngca! 
nerve is presumed to be because of foar of in 
jury to that nerve not mfrequenllj result m 
leaving too large segments of thvroid tissue thus 
inadequate thyroid tissue is removed and the h 
perthyroidism persists or recurs 

Ever) surgeon in the clinic operating u) on th> 
roid glands has learned to dissect and demonstfate 
the recurrent latyngeal nerves With the latent 
lobe of the th>roid grasped in double hooks and 
pulled up out of Its Md, the common carotid ar 
terv and mternaJ jugular vein then are dissected 
and held oulw ird b/ a special blunt retractor 
thus expo«ing the areoiar tissue between these 
vessels and the trachea In this region the trunk, 
of the inferior iKv raid artery is demorutrated « 

IS shown m Figures 2 to 7 the angle of approach 
of the recurrent laryngeal nerve is quite constant 
as it passes either behind or in front of the infer 
thyroid atlcr^ to reach the point at which the 
nerve enters the iarvn.* b> passing benealh the 
lorvest fiters of the mfrnor constnetor 
where this structure is attached to the horn of the 
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thiToid cartilage. At this point, just below the in- 
ferior thyroid arter\', the recurrent laryng^l nen'e 
can usually be palpated, and it is at this point 
that we routinely demonstrate the ner\-e trunk. 

The trunk of the recurrent larjmgeal ner\'e at 
this point is considerably larger than the lead in 
the average magazine pencil. It is of such defimte 
thickness that it can be palpated easily as it is 
pushed and rolled against the cartila^nous rings 
of the trachea The course of the recurrent laryn- 
geal nerve beneath and above the inferior thyroid 
artery can usualh be demonstrated by intro- 
ducing a pair of right angle clamps over the ner\ e 
and beneath th e artery', opening the clamps gently 
-Mthough this method of demonstrating the 
trunk of the recurrent laryngeal nen’e below the 
point where it passes behind the inferior thyroid 
arteiy, does not in many of the cases result in ex- 
posure of the nerve from the level of the inferior 
thyroid artery up to the point at which the ner\’e 
enters the larynx, its course here may very readily 
be AUSuaVized by placing a finger on the tip of the 
thjTOid cartilage and lajdng a hemostat from that 
point down to the point where the trunk of the 
neiwe is in plain \new 

It is at this point, between the horn of the thi*- 
roid cartilage and the point nhere the nen’e passes 
under or over the inferior thiToid arteri', that the 
greatest number of iniuries to the recurrent laiyn- 
geal nen'e is produced. It is in this short course 
that the nen’e is sometimes imbedded in thyroid 
tissue, or is frequently overlapped by th3’roid tis- 
sue and pressed against the larjmgotracheal junc- 
tion It IS at this point that the upper branch of 
the infenor thjToid artery, as it rests against the 
trachea and enters the gland, is not infrequently 
torn in performing subtotal thiToidectomy. At- 
tempts to control bleedmg, at this lari’ngotracheal 
junction, from the upper branch of the inferior 
thj’roid arterj’ after the surface of the gland has 
been cut across anteriorl}', sometimes result in 
passing the hemostat so deeply between the tra- 
chea and the stump of remaining thjToid tissue 
that the nerv’e is unknowingly caught at its most 
anterior point, just before it disappears behind the 
infenor constrictor muscle 

If the trunk of the recurrent larj-ngeal nen’e has 
been demonstrated and its course visualized, it is 
obnous that attempts to control bleeding at this 
point from the upper branch of the inferior thj-- 
roid arteiy' mil endanger the nen’e, a local hga- 
ture should not be applied, but the main inferior 
tlii’roid artery outside the point where the recur- 


rent nen'e passes over or beneath it should be 
ligated. By following this procedure, injury to 
many a recurrent laryngeal nen’e wiU be avoided 

t^Tien the recurrent larjuigeal nen’e passes in 
front of the inferior thyroid artery, as it occasion- 
ally' does, the course of the nen’e up to the point 
at which it enters the lary'nx is usually’ much clearer 
than when it passes beneath the artery, and not 
infrequently' in such cases the entire trunk of the 
nen’e up to its point of disappearance into the 
lary'nx can be seen. At times the sharp angulation 
of the nene as it passes into the larynx can be 
demonstrated. In an occasional case the nene, 
as shown in Figure 7, may' split into the relatively 
large group of fibers innenatmg the adductor mus- 
cles of the cords, the cncoary'tasnoideus lateralis, 
and the relatively small group of fibers innenat- 
ing the abductors of the cords, the cricoary'tre- 
noideus posterior. 

In the course of performing subtotal thyuoid- 
ectomy and the dissection and demonstration of 
the recurrent laryngeal nenes, parathy'roid bodies 
are frequently' encountered and are always looked 
for. No attempt is made, however, to dissect these 
structures since the situation here is quite diSer- 
ent from that of demonstration of the recurrent 
lary'ngeal nene in that the parathyuoids are de- 
pendent upon small end vessels for their blood 
supply’ and attempts to dissect and demonstrate 
these structures could well interfere with their 
blood supply and result in loss of their function. 

COXCLUSIOXS 

A technical method of dissecting and demon- 
strating recurrent laryngeal nenes has been em- 
ployed for over 3 years in performing subtotal 
thyuoidectomy in more than 3000 cases. We have 
refrained from publishing this plan or advocating 
its use until it had been employed for a suffident 
tune and in a sufBdent number of cases so that 
we could safely speak about it after a justifiable 
amount of expenence. 

We have all illogically accepted unproved state- 
ments of the past that manipulations around the 
region of the recurrent lary’ngeal nene would pro- 
duce interference with the function of that nene. 

This method, in competent hands (and no plan 
should be expected to fit incompetent ones), wUl 
not increase but rather definitely decrease the 
number of injunes to the recurrent laryngeal 
nenes It will also encourage the removal of 
larger amounts of thynoid tissue, irithout added 
danger to the nenes 



BILATERAL NON-TUBERCULOUS ILIOPSOAS ABSCESS 

MARIE ORT\HSlK M D thmto, Iltooi, 


C hronic psoas abscess of other than tu 
bercle bacillus origin IS rare JNio instance 
ol btlaleral non tuberculous rfiopsoasab 
scess was found in the literature The 
one to be reported occurred follow mg pneumonia 
m a >00115 girl who was ill Kith ie%cr tors months 
and recovered after drainage of the abscesses 
Tuberculous psoas abscess is a well known con 
dition of Considerable frequency es-pfCJaII> m 
children, originating from tuberculous canes of 
the lower dorsal or upper lumbar vertebra;, as a 
rule, and traiersin^downirardalonyjfteplanes 0/ 
psoas muscles to point above, hut most commonlj 
below, Poupart s ligament 
Acute iliopsoas abscess due to the SUph>Io- 
coccus aureus or albus or streptococcus, results 
according to textbooks on surgery (j),from trauma 
or strain of the rouscie fibers with resulting hema 
toma and infection with pus formation L I-ong 
cites e cases of such abscess, 4 m bo>s under 17 
j ears of age with a hi8loT> of injury preteding the 
onset r m a woman during the puerpenum, and 
the sixth m a bo) of 17 years ill for a year after 
The first 5 had quick and permanent recovery fol 
fosnng drainage of the abscesses from ‘behind the 
diac fascia or behind the iliopsois muscles In 
a discussion, Dr Urban Maes cited ^ acute cases 
he had seen without a pret lous histor\ oi m;u/> 
but following furuncle or carbuncle, Staphylo 
coccus albus being the infecting agent Reporting 
of so many instam-es bv two men raises the ques 
tion of the possible high frequency of acute 
iliopsoas abscess m spite of the meager number 
reported in the literature 
Cunousl} enough chrotwc ihopsoas abscess of 
other than tubercle bacillus infection has its ongin 
is m the author & piticnt not from caries of the 
vertebrtc but from perforated empyema and is 
found therefore under the subject of complica 
IvQws of empyema as empyema necesstlacts or 
migrant Theiueraturebeforc iqoo contains most 
of the references, because spontaneous perforation 
of empjema is much less common sirwc x rav has 
been added to the diagnostic jrmamentanum of 
chest diseases Unusual positions oi encapsulated 
empyemas such as the basal and mediastinal col 
kctions of pus, arc norv more readily detected 

whikaprolongedcourscofempyemiwithoutsurgi 
Fton. thePwnnitntotMe.l;cine tniwr,.!, of tb,cMo wl 
« omen < «n I Cftdiren * Jtopital 


C1I drainage is the exception nowadavs Spon 
laneous perforations of empjema, however, still 
occur ^6 10 16,27) Rupture into the esophagus 
the pericardium into the stomach or abdominal 
cavity via the diaphragm into the urinary pas 
sages into the bowel and through the visceral 
pleura into the lung are cited Pulsating pleur 
is>,’ a dramatic variation of the escape of pleural 
pus through theebest nj.ll usually m its thinnest 
places near the sternum or lateral to the pectoralis 
IS mentioned m all the textbooks Rarely men 
fjoned buf 'very remarkaWe are those whith 
pass down the spine and along the psoas into the 
iliac fossa, and simulate a psoas or lumbar ab 
scess ’ (21) Abscesses of this latter type are 
discussed in this paper 

Because of the difficulties in diagnosis and the 
extreme rarity of instances reported in the Eng 
lish language especially, the following patients 
course IS given in some detail 

C D tgirlaerd isyrars entered the hospital Novtn 
bee 18 (oyS She had been well and in achool until ahe 
eauahtcold 5 days previoualy ^fterremauiinsupand 
iboutforeda; ’ • •-..j— .1 

pain followec 

of <01 decrees ... , . 

her l« (he hospital with a diagnosis of acute abdimen 
OnenUanee tJie temperature was tot degrees the pulse 
tjo and (be respirations 40 Melt developed and fairly 
uellnouruhed (his cirUeemed acutely lU Iferetpression 
vas sppr henstve aue tuiw moung marled the phaiynt 
moderately injevted the checks fiushed and respirations 
shall iw and rapid rostnasahy there was a thicisgrtenwh 
diset arise Tfe nghl tuns *as h/perresonant in lU upper 
and middle lobes and dull over the lower Pine rants writ 
heard in (he middle lobe diminished breata sounds enti 
the lower lobe without rales R) the toUoiving morning 
Iheiefi iunghad developed flatness in the base with lubabi 
breathing but no riles 1 he heart was rapid and regular 
not enlarged V murmur almost presjstohc in time ras 
l>fesent loudest over thepulmonic area Thi abdomen was 
npd almost boardlike and extremely tender most maihwi 
in the u^ier nghl quadrant Marhed tymuinites was 
noted but no masses were palpable The rectal and vaginal 
ejanuvatvors were negative The extremities were normii 
with normal reflexes . , , . 

Blood count showed hemoglobin Soper cent ted buixl 
cells giioooo vrVite b’ooJ cells iaooo dilTcfentuI 
blc^ count polymorphonuclears 9S per cert lyTvpr^ 
cytes aivercent The urme was nirmaf eteepl tor a trv« 
ofalbumin and occasional pus cell Theiputunv Aasscart 
mucopurulent and contained many dipl^QCCi resemrlmg 
pneumococci Vl this time no i ray picwns were uken 

buttrtosis bilateral lover lobe pneumonia 

The patient appeared extremely trxic cough was ire 
qoent though unproductive of much sputum respiraw^ 

mbartassmentandpains inbolhlungs wereprescmi 
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Fig I ■\nteropostenor Mew Xoi ember aS, 1936, 
showing relati\ely clear right chest, shadows in lower left 
chest with obhteration of diaphragm and stomach air 
bubble, but with the heart shadow hiding the probable 
pathological condition in the left postenor pleural ca\ity 

3 dajs, for which small amounts of codeine and morphine 
were gi\en Abdommal pain, generalized or shifting, con- 
tinued for 10 days, cathetenzation was necessary for 2 days, 
diarrhea w as qmte persistent Both low er lobes of the lung 
became dull to flat, wnth absent fremitus, wnth minimal 
rales, wath distant tubular breathing only near the spine 
Tj-mpamtes and “high standing diaphragm” interfered 
w ith e\ aluation of signs The right chest gradually cleared 
and breath sounds came through by the end of 2 weeks 
Though distention of the abdomen decreased at this time, 
tenderness w as marked o\ er the spleen and in both ingmnal 
regions The temperature had fluctuated dailj- from 100 to 
104 The w hite blood count dropped in the first 4 days from 
62,300 to 32,600 with the polymorphonuclears 97 per cent 
The x-ray diagnosis of this period was Probably un- 
resoKed pneumoma of the left base Fluoroscopic check 
for fluid was inconclusii e, as the patient could be moied 
w ith difficult} (Fig i) 

Toward the end of the third week of her illness, the 
patient had a chill lasting 3 minutes A consultant, finding 
a diagonal hne of flatness posteriorly left, extendmg from 
the sixth \ ertebral spine downw ard almost to the postenor 
axillar} hne with egophony, bronchial breathing, and 
crepitant rales abo\e it, made a diagnosis of left lower lobe 
atelectasis followang bilateral lower lobe pneumonia A 
second fluoroscopic examination \enfied the tnangular 
shadow in the left chest near the spine and back of the 
heart (Fig 2) Left postenor pleural smus pleuntis with 
effusion or suppuration w as also considered, but as thora- 
centesis on three occasions by the internes failed to }neld 
fluid or pus, the diagnosis was in doubt The diagonal left 
postenor pleural flatness and its accompan}nng x-ray 
shadow gradually receded in the next few w eeks and had 
completely disappeared by the end of the second month of 
illness 

Search continued for the cause of the temperature, which 
after the first month had dropped from 102 degrees to nor- 
mal and remained so for 36 hours, only to nse again and 
remit once daily, in quite irregular fashion, from 99 degrees 
or thereabouts to o\er 100, loi, at times e\en to 103 de- 
grees, for 2'i months more The red blood count had 



Fig 2 Left antenor oblique roentgenogram which was 
taken on December S, 1936, shownng shadow m the left 
postenor costomediasbnal pleural cawity From this m- 
fected area somewhere pus can ha\e perforated down- 
ward 


dropped to 2 900,000, the hemoglobin to 52 per cent, and 
the white cells to 13,800 with 58 per cent polymorpho- 
nuclears The early diarrheal stools were repeat^}' nega- 
ti\e for occult blood ameba, o%a, pus and bacilli of the 
typhoid group Xo tubercle bacilli were found in the 
sputum, only pus cells and lance-shaped diplococci On 
the blood- cultures yielded no growth, the Widal, typhoid, 
paratyphoid, and undulant tests were negatiie, the 
tuberculosis fixation was shghtly positiie The area of 
infiltration of the Mantoux skin test was i centimeter at 
the end of 4S hours In the imne mild traces of albumin 
were found, 15 to zo pus cells and colon bacilh Pyelograms, 
colon roentgenogram, and spinal x-ray films were normal 

Late in the second month of illness the patient began to 
complain of occasional \ague abdominal cramping, in- 
definitely located, but later referred to both lower quad- 
rants where some rigidity- and tenderness were noted, 
especially left. 

.After a week, the rigidity- of the abdomen became less 
marked and pain was practically- absent Finn masses 
could now be felt fixed in both ihac fossae The left w as the 
better outlined and the larger and lay- just below the anterior 
superior spine of the ihum For a month these masses 
definitely- increased in size, though they were not tender. 
They were shown to be separate from the peh-ic organs and 
colon Free motion of the hip Joints was possible, without 
pam' 

Three and a half months after onset of illness in this gul, 
the final medical opmion was 

In Mew of the stormy- onset with “cold” and anuna, 
which was the beginning of a bilateral pneumonia, or 
possibly e\en of bilateral pleurisy- with effusion; in new of 
the leucocy-te count of 63,000 w-ith persistence of poly-nu- 
clear neutrophils m high percentage, the findmg of the 
tnangular area of flatness occupyang the posterior left 
pleural smus position, wath its gradual recession and clear- 
ing, the persistence of temperature in spite of this cleanng, 
the indefinite abdominal pain appearing at the end of 2 
months’ illness, w ith locahzation of ngidity- and tenderness 
in both lower quadrants and the detection of bilateral 
masses, gradually enlarging and fixed oier the ihopsoas 
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Fig 3 Anteriorattachmentsof diaphragm (virvitd from 
below andin ide ) Illustrates (asatr 3 3) points through 
which pus frorn anterior pleural sulcus could perforate 
downward (From SpaltchoU ) 


nu--eles I »m forced in spite of the failure to obtain pus 
n puncture from the pleura to make a diagnosis of M> 


e pleura to make a diagnosis 

grade Pui rn/rrfioH oriitnaiing frebablyfeem a left fiasUrm 
etieaptulaUd a>td per/grated pleural sinus empyema and 
fratehng tta the paslerior mtdusslinam and relraperiigneum 
deunjxirdtnftentofboihpsaassheatks laloeak eashilateral 
abscesses tn uia slvtejasst 

These two abscesses neredmmed ex tnpentoneally above 
Pouparts hgaments near the antenor superior spines of 
the ilmm in front of the psoas sheaibs beneath the ab* 
domtaa] Rtusculature and fascia Direct smears from the 
pus on both sides yielded a gram positive diplococcus»ith 
capsule and a gram negative baeillus Cultures failed on 


anserobicaUy ' The guinea pig inoculated with pus 
the lelc abscess failed to develop tubercle bocillusinfection 
in 8 weeks Necrotic material obtained from the right 
abscess was composed of fibrin red cells polmorphonu 
clearneutrophils mononuclears and plasma ccifsandupoa 
microscopic examination was found to be granulation 

Uich evacuation of pus the temperature dropped 
promptly the blood count became normal and both in 
cisions healed Very small hard masses connected with 
the lower end of both scars could still be fell but the pa 
tient felt well bad remained temperature free and bad 
gained weight on June 15 19^7 when last seen 7 months 
after the onset of her illness 


Although there are some omissions in the re 
cording of sequence of symptoms and chest find 
mgs m this patient and a failure lo obtain pus 
from the left chest possibly due to aspiration too 
far lateralward or to inspissation of pus, «hich 
cast doubt on the origin of these bilateral psoas 
abscesses from perforated empyema there seems 
to be enough similarity to other reported cases 
which were subjected to autopsy or chnically 
better established than the author s to jusufy the 

Ule oecroph njsbyD Oeo te D«a • th t 


di^osis A hematogenous or lymphatic origin 
bilaterally into the prepsoas fascia seems eien 
more fanciful and would be more race The re 
covety of the pneumococcus like organism (necro- 
phorus IS apparently a secondary invader m many 
pus processes) from both abscesses and the spu 
turn the occurrence of encapsulated empyema of 
the posterior pleural sinus in pneumonias giving 
a roentgen picture similar lo the author’s (3 14 
j6 ) the tendency of left encapsulated empyemas 
to perforate and travel downward into the lumbar 
and Uiac fossas regions give credence to the con 
elusions 

Twenty five previously published cases all urn 
lateral, 14 of them fully discussed by Bouveret 
(4 s)» have been found of ‘ migrating abscess ' 
originating from empyema {it 13,17 19 20,23 
24. 28) One of these pointed somewhere in the 
anterior abdormnal muscle region 7 in the iliac 
fossm or below Poupart's ligament, i as low as the 
knee and 17 m the lumbar region between the 
lower nb margins and the iliac crests AH these 
chscessesdrchpedon the some side as the empyema 
and m 19 in which the position of the empyema is 
defimtely mentioned 5 only are right 13 are left 
and r is Je/f and right The fatter however on 
autopsy showed the nstulous tract to be connected 
with the left empyema and an egg sized encap- 
subted collection of pus on the right diaphrag 
matic pJeura to be totally unconnected with the 
pus m the upper two thirds of the left psoas This 
instance of a lo year old male published by Foot 
(ii) IS further interesting because of the very 
^orl illness of 3 weeks duration and the dispersal 
of pus beyond the left psoas into the spinal canal 
as well as into the right back musdes Of the 17 
patients in which sec is mentioned, 10 are male 
Eighteen whose ages are given range from 9 to 
35 years, 7 of them in the second decade of We 
The ecistence of empyema was known or sus- 
pected anywhere from 2 to 3 weeks to s’/i vwrs 
before the diagnosis of distant abscess was made 
Either the a&cesses pointed spontaneously or 
they were drained surgically after a tumor p« 
scnled in one or more of the three areas \Yhen the 
perforation of the pfeura by pus occurred early m 
thediseare and acutely severe pamm the thorar 
wasapllobepresent,butnotinvariablvso Inonly 2 

patients, Bouveret s own and that of the author, aid 
the empy ema disappear completely a considerauie 
lime before the discovery of the iliopsoas alisccM 
Bouveret s patient a female of 31 had a proved 
left empvema which had been tapped 21 dais 
after onset of left pneumonia wnlh evacuation 0 
2too cubic centimeters of pus Repeated tapping 
and finally drainage, though it definitely iroprov 
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Fig 4 Posterior attachments of diaphragm (tiened from below and msid^. 
Illustrates hiatuses of aorta and esophagus, origins of left psoas muscles and sheaths 
from internal arcuate ligament, and quadratus and its sheaths from external arcuate 
ligament (From Spalteholtz) 
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Fig- 5 Similar to Figure 4, but including lov,er projections of psoas and quad- 
ratus muscles on both sides Illustrates how central descent of pus through the 
aortic hiatus could more easily spread bilaterally at third lumbar anterior to nghl 
and left psoas muscles, than if pus from the left pleura had pierced as far laterals ard 
as the internal arcuate ligament 
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Fig 6 CrosssectioD at>e\etofninth thoracic vertebra Illustrates reJatisnship cf 
posterior pleural space (outJined in deep black) to posterior mediastinum aoru and 
duphraem (Moditicd from rp/>otnjj>A,i>//if TifirjxanJAMamen by Peter lotter) 


the chest dtd not reJuce the temperature C\en 
tualJ} , 13 months after her pneumonia onset the 
patient ev acuated pus sponlaneousH from the left 
grom below Poupart’s ligament, with cure* Set 
ertil patients had hnal dearing of the chest ithen 
the abscesses drained Three of the abscesses 
developing m the left lumbar region were pul 
8aiing'-~one of Courbon in a female of -4 whj 
recovered a second of Owen Rees, in a male of 9 
)earsnhocame to aulopsv (perhaps lul^rculous 
pleuns) but with sinus tract from left pleura not 
from caries of vertebra) and a third of Dunm 
also subjected to auiops) Bouveiet gives a very 
able discussion of the mechanics of pulsating 
pleunsv (5 71 and the diderentiation between 
these pulsating migrating abscesses ami aneu 
rism of the abdominal aorta 

\^Tien u is realized (hat of iij pilients in whom 
the outcome is definiieh reported ij resulted in 
Lure and 6 m autops) it is not surprising that it is 
still a matter of conjecture as to the etact manner 
in which the perforation of these pleurisies results 
in migrating abKCss 

The appearance of pus antenorlv among the 
muscles of the abdomen and pointing somewhere 
below the diaphragm seems to be due to rupture 
through the anterior pleural sulcus ( o) ttTiether 
the pus travels cm the anienor mediastinum just 
back of the sternum through the knotm weak 
spot of the fliaphragm between its sternal and 
costal ongins or through the mterdigttauons of 
costal diaphragm and anterior abdominal muscles 
cannot be determined from reports (Fig 3) TTw 
aulops) on Loomis patient rei ealcd the perfora 
lion in the extreme anfenor border ofthedii 
nhragm the fistula pa.<mR into the anterior pen 
toncum, Icauing over the liver and downward in 


front of the ascending colon to point above 
Poupart s ligament 

As to the psoas abscesses, J J Clark has con 
tnbuted the most convincing proof in me 

He repoTls a male nem js ytara of agewuhft btesi'y 
suelliiurovtr the njtht thigh seen best complaining el paw 
over the nghl hip developing 1 year sfleran ettack el 
pneumonia The auebme was treatedaaa localised atweru 
and drained Later 2 rav aludiea revealed 1 abadov ui tf « 
right chest which was proved bv thoracotomy to be 
empyema Clark a aenal x ray studies a/ier lipiodol m 
jevdoninto tberighc pleural cavity show twonoobetdie 
above and behind the right diapbragn at tne t'« cnlb 
inierapace bier d>e baa passed “through ibe diapfiagm 
cfoae to tie spent and under tie riahl tntrma) arevair 

linmenc then a large cavity in the body of ihepMCfc" 

wliKh he believes proved by the atruted appeararce of l"c 
lipiodoi among the muscle fibers”, later a elolof o» 
over the right sacrum 

UTieihcr one is enfirelj convincerl or not 0/ the 
inlerprelaiion of the reason for Ihc striated ap- 
pearance of the lipiodol m Clark s films one must 
recogniae this sole instance of t ra) visuali/alwn 
of path taken bj this pus a> a \alualk contti 
button 

It IS assumed b\ most of the writers reporting 
instances of unilateral psoas or lumbar abscess 
that the pus has escaped from the cmpvenu after 
pertorating the pleura through the inlerua! or 
eclemal arcuate ligamenis (Fig 4I Anatomicalh 
however itisdifficult to visualized biiateralspread 
such as resullerl m the authors pvticni from 
perforation through either Anv fwrforatwn 
through the internal arcuate would seem to con 
fine pus to a spread downvrard m front of or 
mthin the psoas on the same side and through 
the eTierral ligament to an equilateral path 
tenor to the psoas or wathm the quadratus Jum 
Jwrum fFig j' The most careful autopsv 
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Fig 7 Cross section at le\ el of third lumbar \ertebra Illustrates relationship of 
retroperitoneal space to great \essels and right and left psoas muscles and point at 
which pus could spread bilaterallj- an tenor to these muscles (Modified from Topog- 
raphy of the Thorax arid Abdomen by Peter Potter ) 


exanunation, that in a patient of Foot (ii), cor- 
roborates this hj'pothesis, for the sinus was found 
to pass from the left pleural space behind the left 
crus of the diaphragm, posterior to the internal 
arched ligament, into an abscess in the upper two- 
thirds of the left psoas The psoas sheath was 
intact, the pus ttas deep in the substance of the 
vertebral border of the muscle (Fig. 5). Tees 
believes that he traced a lumbar abscess “invading 
the quadratus lumborum” through the external 
arcuate ligament when he surgicall}’ explored his 
patient Certainly the location of pus in the 
pleura and the primary site where lysis has pro- 
duced perforation, as well as the routes of disper- 
sion available at this point, must aU. influence the 
eventual paths of the pus, even though conceiv- 
ably pus may spread anywhere. The variety of 
nays in which tuberculous pus traverses down- 
ward (i, 15) illustrates the role that is played by 
the e.xact position of exodus of pus from spinal 
caries The pus may hollow out the sheath of the 
entire psoas, bulging it to the size of a man’s arm, 
or less commonly may stay completel}' anterior or 
posterior to its fascial sheaths Prevertebral cold 
abscess is usually to left or right of center, uncom- 
monly directly median and this may explain the 
infrequency of bilateral tuberculous psoas abscess 
The bilateral abscesses of the author’s patient 
were located anterior to the sheath of the iliopsoas 
muscles If these both originated from the left 
posterior pleural smus empyema, it is easier to 
assume central evacuation of pus from the medi- 
astinum into the retropentoneum with bilateral 
spread than rupture through the left internal or 
external arcuate ligaments (Figs. 6 and 7). That 
perforation from the left posterior pleural cavity 


into the posterior mediastinum occurs is proved by 
autopsy in the cases in which mediastinal abscess 
is found together with perforated empyema Foot’s 
(12) patient in whom the mediastinal pus lay 
anterior to the aorta and perforated the esopha- 
gus, as well as several of Knauer’s perforating the 
esophagus prove this It is not too great a flight 
of the imagination, especiallx- when considered in 
the light of cross-sectional anatomy (25), to as- 
sume that pus so escaping could migrate down- 
ward along the great vessels between the crura of 
the diaphragm or through the esophageal hiatus 

As most of these reports were published in the 
earl}' medical literature, it is not strange that 
bactenologi' of the abscesses is so seldom men- 
tioned. Usually the authors have merely stated 
that they were non-tuberculous. The direct 
smears herein reported demonstrating a diplo- 
coccus similar to that found in the sputum, resem- 
bUng pneumococcus morphologically, and the 
additional gram negative bacdlus found in the pus 
from the abscesses, with failure to develop tubercu- 
losis in the guinea pig and apparent cure in the 
patient, establish the author's case, incomplete as 
It is, as bactenologicaU}' the most fiiUi- studied in 
the literature Knowledge of this report should 
stimulate more accurate studi- of the non-tubercu- 
lous psoas and lumbar abscesses occurring in the 
future. 

SmULVRY 

A case of bilateral iliopsoas abscesses originating 
from probable left posterior pleural sinus sup- 
puration followmg pneumonia has been reported. 

No other instance of bilateral abscesses of this 
type has been found in the literature. 

The 25 other urulateral chronic abscesses, re- 
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ported in the literature as onginatmg from per 
forated empjema and pointing at considerable 
distance below the diaphragm, are bnefl> re 
\iewed and discussed 

The differences betw een these abscesses and the 
acute traumatic abscesses, usually of staphylococ 
cus etiology, and tuberculous lumbar and psoas 
abscesses are mentioned, with special reference to 
anatomical \ariations in the paths of the migrat 
irg pus 
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TENOSYNOVITIS OF THE LONG HEAD OF THE 

BICEPS HUMERI 


V. L SCHRAGER, M D., F A.C.S., Chicago, Illmoib 


T ENOSYNOWTIS of the long head of 
the biceps is a non-specific inflammation 
of the tendon and its sheath It is a 
shoulder complex characterized bj' pain, 
of various degrees, along the bicipital groove of the 
humerus, inability to raise the arm above the 
lecel of the shoulder, and diminution or loss of all 
other functions which put stress upon the tendon 
It has a tendency to chronicitj' and, if untreated, 
may ultimatelj* lead to muscular atrophy of the 
shoulder group of muscles and to a certain degree 
of loss of function 

The general literature, as far as I was able to 
ascertain, is silent on the subject, with the excep- 
tion of some limited accounts in the French litera- 
ture Leclercq and Rouresco speak of tenosjmo- 
\ntis of the long head of the biceps humen in 
connection mth injuries of the shoulder in in- 
dustnes and the degree of disability thereof They, 
eiddently, took it for granted that the condition 
nas nel'l known and did not enter into further 
details F Pasteur,' medical colonel of the mili- 
tary hospital, Val-de-Grace, recogmzed the con- 
dition in all Its aspects, described it fully and 
clearly and raised it, unmistakably, to the rank 
of a distinct clinical entity. 

Although 1 have been famfliar with this condi- 
tion for many years, interested my colleagues in 
the subject and presented clinical cases in clinics, 
my failure to record the facts m pnnt gives 
Pasteur the pnonty of record 
Tenosjmocdtis of the long head of the biceps 
humeri is the most common cause of periarthral- 
gias of the shoulder, a view which is fully shared 
by Pasteur 

In spite of the fact that the clinical picture is 
definite, constant, and easy of recognition, roent- 
genologists, orthopedists, and physiotherapeutists 
are mute on the subject. 

ANATOlfY 

The biceps muscle has two heads- The short 
head arises from the coracoid process, close to the 
coracobrachialis The long head arises from the 

From the Department of Surgeri Korthaestem Univemll 
Medical Schoot 

iSome articles refer to E Pasteur, others to F Pasteur I 
behec e, how e\ er, that both are the same renter 


top of the glenoid cavity. It takes insertion into 
the supraglenoid tuberosity and the glenoid liga- 
ment by a long tendon (9 cm ), which is either 
bifurcated or trifurcated at its origin. In the 
latter case, there is one intermediate portion 
attached to the scapula, and two smaller, col- 
lateral portions which diverge from each other 
and blend into the labrum glenoidale. The tendon 
glides over the head of the humerus, within the 
joint, invested by- a synomal sheath (which is an 
evagmation of the capsule), and then slides into 
the intertubercular, or bicipital groove, which is 
covered by an expansion from the pectorahs 
major and ends blindly opposite the insertion of 
the latter muscle 

PHYSIOLOGY, FHKCTIOX OF TEXDOX 

The tendon of the long head of the biceps takes 
part in all the movements involved in either fixa- 
tion or mobility- of the upper extremity, which 
explams its \-ulnerabihty. It is an important 
factor in the dy-namics of the uppeij limb. To- 
gether with the long head of the triceps, it helps 
to stabUize the humerus against the glenoid fossa 
(Steindler) According to Callander, the tendon 
of the long head of the biceps acts as a “stand- 
ardizing brace” and “prevents any sudden im- 
pact between the head of the humerus and the 
underlying arch.” Ducheme of Boulogne, in his 
■work on the physiology of movements, assigns 
important function to the short head of the biceps 
and looks upon the long head as a mere supinator, 
flexor muscle. 

The function of the tendon of the long head of 
the biceps can be summanzed as follows: 

I It helps to maintain and coaptate the head 
of the humerus against the glenoid ca\-ity. 

2. It reinforces the capsular ligaments 

3. It prevents the head of the bone from being 
pulled too close upward under the acromium 
(Treves). 

4 It supplements the deficiency of the sub- 
spinous muscle 

5. Both biceps heads are flexors and medial 
rotators of the arm at the shoulder; both are ab- 
ductors, the long head abducts the arm and 
rotates it inward 
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Fig 1 Shows long held of the biceps rolering capsule 
of shoulder joint (I rom Testul s TuaHi d anatemu ka 


Etiology 

The efioJogicaJ facfors, although vjnerf, are ihc 
/oJJowng 
1 Trauma 

3 lifetastatic infection from a S) stemic source 

3 Exposure to sudden changes of temperature 
espei-iall} to cold and dampness 

4 Generalized effusions m serous caiities and 
spaces 

5 Rheumatic tendencies 

Trauma budden muscular elTortsm the course 
of infectious diseases are apt to initiate this s)n 
drome, es^ta\l} in the course of t> phord or in 
iluenza Tv\o of Pasteurs cases nere the result 
of colon bacillus infection while another occurred 
during an infection of bacillary d\sentet> 

Hard upward pull upon a cork screw of a tigbtl) 
corked bottle ma} bring about the condition 
Fall upon the extended hand may produce the 
lesion In this connection it may be well to 
mention the occasional, coexisting pain in the 
corresponding shoulder m Colics fracture, which 
is usually noticed some days after the Iracture 
This is, very likely due to a coincidenta] jnyury 
of the tendori of the long head of the biceps which 
is overshadowed by the Colies fraclare Fall 
upon the extended hand n as the eiioIogicaJ factor 
m 23 of the 32 cases of Pasteur In 8 oI cases 
the patients were males past forty years of age 
Fall upon the shoulder is a frequent cause 
An attempt to prevent a fall ma\ cause a 
sudden pain along the bicipital groov e, which mav 
be responsible ior the syndrome 
Sudden yar of the shoulder among straphangers 
)S apt to cause this condition 
Faulty position of the arm is another cause 
False movements while the arm is m abduction 
and external rotation are aUo factors Rheumatic 


Mtonts may develop this syndrome on the 
slij^itcst exertion or false movement 

Aluscle strain in systemic diseases roav cause 
inflammatory changes in the tendon or its sheath 

The 4 remaining etiological factors are of lesser 
importance and frequenev than trauma Although 
they can initiate an attack they ate usually as«J- 
aated factors in the more severe attacks which 
are caused by trauma 

P VntOLbGY 

The tollammatory process involves the tendon 
as well as Its bursa which surrounds it Although 
a iendon was never sectioned by analogy it may 
be inferred that all the inflammatory stages mav 
be present, such as serous effusion plastic exudate, 
fibrinous exudate, and adhesronS The tendon 
swells and loses its clasticitv Failure of the ten 
don to assist in the coaptation of the head against 
the glenoid cavity may lead to an outward dis 
location The tendon encased in a tight tunnel 
and pressed against arthritic deposits maygrado 
ally near out, atrophy, and even disappear, in 
which case the remaining portion attaches itself 
into the bicipital groove The muscles in and 
about the shoulder may atrophy 
SVUFTOUATOtXlCy 

There is pam along the bicipital groove, both 
Subjectively and objectively Thesubjectivepams 
may be somew hat diffuse about the shoulder, bu* 
the objective pam ts aUays constant and aLa)S 
located in the bietpital eroote It can be definitely 
elicited by pressure of the tip of the exanmer* 
index finger upon the bicipital groove, especially 
vyhen the aim is abduct^ and thus contrasts 
With the lack of response (o pressure upon other 
points on the shoulder If one is familiar yyith this 
situation It enables the cxamming phvsician to 
foretell the exact location of the pam before 
examination \ patient is freqjenllv intrigued 
by the fact that the examining physician 1 
able to locate and outline the location of pain 
without htving previously examined the patient 
The pain is superJaiiie jn quahry in the acute 
cases It ts both diurnal and nocturnal exagger 
ated by movements of the arm or pressure upon 
the head of the humerus The patient is unable to 
sleep and drugs have little or no mflutnet upon 
the pam except perhaps morphine in half gram 
dose fn most cases the pjin occurs sudden! 
occasionalh U may l>e insidious 

Clinically there are three distinctive tv pes 

I The acute tvjie characterized bv viomi 
jKiins in the shoulder both diurnal and noc 
tumal little or not at all mlluenced by druS^ 
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SutacromisJ 



Fig 2 Show s tendon of long head of biceps m relation 
to the joint, capsule, and humerus (After Callander, 
Surgical Anatomy) 



Fig. 3 Show s tendon of long head of biceps \nth synovial 
sheath split and reflected outward (After Callander, 
Surgical A nalomy). 


There is loss of shoulder function, because of 
pain. There is inability to raise, abduct, or place 
the arm against the back. Passively, the arm can 
be raised to the level of the shoulder, but not 
beyond that point There is a specific tenderness 
along the bicipital groove The pain lasts from a few 
days to a couple of weeks, when it graduaUj' sub- 
sides, especially if diathermy has been used, or 
It may become subacute 

2. The subacute tj-pe, in w'hich the pain is less 
severe, not so continuous, and may be parox- 
ysmal, especially at night. There is some impair- 
ment of function and the patient learns to raise 
the aSected arm with the opposite hand. The 
arm can be raised to the level of the shoulder and 
even beyond, although the movements are toler- 
ably painful. The subacute tj'pe may be a con- 
tinuation of the first type, or it may start as such 
in frank rheumatic cases This second type may 
last from a few weeks to a few months, or it may 
merge into the chronic type 

3 The chronic type exhibits to a lesser degree 
aU of the previous symptoms The patients learn 
to fix the scapulohumeral structures and assist 
themselves in difficult movement with the oppo- 
site arm There is more or less voluntary and in- 
voluntary fixation of the shoulder and there may 
be muscular atrophy' present. This type may' last 
indefinitely’ or be subject to either remissions or 
paroxysms 

Quite recently’ I have seen a pabent who suf- 
fered from an acute attack of shoulder pain about 
3 years ago The condition had passed through 
all the three stages over a period of g months, and 
had left the patient w’lth occasional pains in the 
shoulder, especially’ at night, and with inability’ 
to raise the arm much bevond the level of the 


shoulder He was unable to place the dorsum of 
his hand against his back Although his occupa- 
tion required the use of a hammer, he learned to 
fix his shoulder and do all the work with his fore- 
arm and hand, using a short range of excursion, 
with the elbow’ as a pivot, instead of his shoulder. 
He was rather surprised when he realized that he 
had discarded the shoulder movements in his 
daily w’ork and admitted that occasionally’ he 
raised his arm with the assistance of the opposite 
hand. The shoulder muscles were considerably' 
atrophied. During a recent exacerbation, he had 
acute pain along He bicipital groove. 

DL4GNOSIS AND DirrERENXLU, DLAGNOSIS 

Since most of the articular and periarticular 
affections express themselves in terms of pain and 
limitation of motion, it becomes a diagnostic 
problem to estabhsh with accuracy’ the exact 
tissue, or structure, which is responsible for the 
clinical picture 

ilost of the conditions which tenosynomtis of 
the long head of the biceps humeri resemble are 
due to some injury’. In this affection the char- 
acter of the trauma is in the nature of a jar, or 
sudden pull upon the tendon rather than a single, 
Holent blow upon either shoulder, or tendon. 

True enough, patients suffering from teno- 
sy’noi’itis of the long head of the biceps humeri 
may’ be arthritics or rheumatics, yet this factor 
alone is not sufficient to bring aliout the clinical 
complex, trauma being a requisite or an important 
contributory factor. 

Topographical pain along the bicipital groove 
is a paHognomonic sign in this ailment. 

Inability of the patient to raise his arm above 
the level of the shoulder, to abduct it, or place 
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Fif, r Shows lone head of Ihe bicfp? wltnng capsnW 
of shoulder joint (from Testuts Traill i<iKd/i»Nie Ah 
name ) 


rTiotoo\ 

The etJo/ogfcal factors, aJfiough varied, are the 
following 
i Trauma 

a Metastatic lofectioti from a y\stemtc source 

3 Exposure to sudden changes of temperature, 
especially to cold and dampness 

4 Generalized effusions in serous casKies and 
spaces 

$ Rheumatic tendencies 
fraunia Sudden muscular elTorrs in (he course 
of infectious diseases are apt to initiate this s\n 
drome, espectall} in the course of typhoid or in 
fluenza Two of Pasteurs cases were the resuft 
of colon bacillus infection, iihile another occurred 
during an infection of bacillar> dysentery 
Hard upward pud upon a cort, ^crew of a tightfv 
corked bottle may bnng about the condition 
Fall upon Ite extended hand may produce the 
lesion In this connection it may be well to 
mention the occasional, Loexistmg pam in the 
corresponding shoulder in Colles fracture, which 
Is usually noticed some days after the fracture 
Th s IS, very likely , due to a coincidental injury 
of the tendon of the long head of the biceps which 
IS overshadowed by the Cofles fracture Faff 
upon the extended hand n as the etiological factor 
in 23 of the 32 cases of Pasteur In 8 of 20 cases 
the pati-nts were males past forty years of age 
Fall upon the shoulder is a frequent cause 
An attempt to prevent a fall may cause a 
sudden pam along the bicipital groove wfach may 
be responsible for the sy ndrome 

Sudden jar of the shoulder among straphangers 
IS apt to cause this condition 

Faulty position of the arm is another cause 
false movements while the arm is in abduction 
and external rotation are also factors Rheunuitic 


mtients may develop this syndrome on the 
slightest exertion, or false movement 

Muscle strain in sy stemic di'ea'es may cause 
inflammatory changes in the tendon or its sheath 

Ihe 4 remaining etiological factors are of lesser 
unportance and frequency than trauma Although 
they can initiate an attack, thev are usually asso- 
ciated factors m the more «evere attacks whicfi 
are caused by trauma 

rxinoLOCY 

The Inflammatory process involves the tendon 
as well as its bursa which surrounds it Although 
a tendon was never sectioned by analogy it may 
be inferred that all the inflammatory stages may 
be present, such as serous effusion plastic exudate, 
fibrr/tous exudate, and adhesions The tendon 
swells and loses its elasticity Failure of the ten 
don to assist in the coaptation of the head against 
the glerjoid cavity may lead to an outward di>- 
location The tendon encased in a tight tunnel 
and pressed against arthritic deposits maygradu 
aify near out, atrophy and even disappear in 
which Case the remaining portion attaches itself 
Into the bicipital groove muscles n ard 
about the shoulder may atrophy 
SVSIPTOiWTOLOCY 

There is paio along the bivipitil groove both 
subjectively and objectively Thesubjecbvepains 
may be somewhat diffuse about the shoulder bA 
the objective pain i; aUa^s lonstant and okas 
located iH the bicipital grooie It can be delnileU 
elicited bv pressure of the tip of the exam tiers 
index finger upon the bicipital groove espcciai'y 
when the arm is abducted and thus conUasis 
with the lack of response to pressure upon other 
points on the shoulder ff oneis familiar with this 
situation It enables the txaimning phvsician to 
foretell the exact location of the pain before 
examination A patient is frequently intrigued 
h> the Idci that the exammog physician is 
able to locate and outline the location o' pam 
without having previously examined the patient 
nie pain is superlative m quaiitv in the acute 
cases It IS both diurnal and nocturnal exagger 
ated bv movements of the arm or pressure upon 
the head of the humerus The patient is unable to 
steep and drugs have little or no influence upon 
the pain except, perhaps morphine in half gran 
dose In most cases the pain occurs suddenlv 
occasioruvlly it may be insidious 
ainKaflv there are three distinctne t\-p^ 

1 The acute type characterized bv violent 
mins in the shoulder both diurnal and not 
tunul little or not at all influenced bv drugs 
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general literature. He states, however, that the 
condition can be corrected bj’- manipulation or 
operation 

In the acute phase of tenos}Tio\’itis of the long 
head of the biceps, patient must rest in bed, 
placing the arm and forearm on 2 pillows in order 
to get some comfort. 

Diathermy w the principal remedy, especially in 
the acute cases This form of physical therapy 
induces hj’peremia, w'hich activates the blood 
supply, both superficial and deep This, in turn, 
assists in the process of repair and promotes ab- 
sorption of infiammatorj' exudates It also main- 
tarns muscle tone and prevents atrophy It 
should be administered daily from 30 to 60 
minutes, preferably in the patient’s home or in 
the hospital I have found that patients who 
leave the office and come in contact with cold 
air do not fare well. 

In the subacute stage, diathermy should also 
be used However, if pain has definite!}' abated, 
gentle massage is recommended. Faradization of 
the tendon of the long head of the biceps is bene- 
ficial and should be administered either daily, or 
ever}- other day, care being used to avoid muscle 
fatigue 

In the chrome cases, especially if there is mus- 
cular atrophy, massage, faradization, active and 
passive motion, in adffition to diathermy, are 
definitely indicated All forms of electrical treat- 
ment, such as high frequency, ultra\dolet, infra- 
red, carbon light and heat are beneficial and 
should be used in turn, the amount depending 
upon the relief the patient gets from their use 

Faradization diminishes pain and often allows 
patients to perform movements formerly impos- 
sible or painful Galvanism is of value. Pasteur 
speaks of “rapid and remarkable success” in 5 
cases by the use of high tension galvamsm of 
weak intensity 

I advise my patients in the subacute and par- 
ticularly in the chronic stage, to build a series of 
vertical shelves at a distance of 4 to 5 inches apart 
and instruct them to place the arm on these 
shelves They start with the shelf which causes 
no pain, which is usually at the level of the deltoid 
Then, they are asked gradually to reach higher 
shelves, d^y, or several times a day, being guided 
by the absence of pain The arm is kept on these 
shelves from 3 to 5 minutes. These exercises 
must not cause pain or tire the patient 

Potassium ioffide is suggested in chronic cases 

StJMiLVRV 

r Tenosynoxdtis of the long head of the biceps 
is a new. yet definite, clinical entity 


TABLE I — PRESENT.ATION OF THE CONDITIONS 
TENOSYNOITTIS OF LONG HE.AD OF BICEPS 
HUMERI RESEMBLES 


CImical 

entity 

1 • ' 1 

Etiology 1 

Signsand 

sjTnptoms 

Function 

*t€aosyn(y 

vitislong 

head 

biceps 

hmnen 

Trauma sudden 
jar, or puU 
Rheumatic 
' tendency 
' Metastatic 
infections 
Gunatic changes 

! 

Dmmal and noc- 
' turnal pains, un-! 
I influenced b> ' 
1 drugs 
[ Topographical 
pain (bicipital ; 
groove) 

1 AJebnle 

Inability to raise 
arm above level 
of shoulder, ab- 
duct. or place 
hand against 
back 

Acute 

rheuma- 

tism 

Definite etiologj 
unhnown 
(numerous con- 

; tnbutoo 

! factors) 

Polj articular 
pains, often con- 
trolled bj drugs 

1 Migratory pains 

1 institutional 
s>*mptoms 

FeDriJe 

Diffuse local swell- 
ing, chiefly in- 
volving joints 

Pamful mov e- 
ments m any’ 
direction 

Rupture of 
supra- 
spmatus 
mu£cfe 

Blop* upon the 
shoulder or strain 
\nth arm m ab- 
duction 

Maaimum pain 
oscr the 
tuberosity 

1 Pam, diffuse, 
shoulder weak 
' Defect below and 
lateral to the 
acromion 

X-ray may reveal 
spicule of bone 
attached to 
tendon 

Difficulty of 
, raising and 

1 abducting arm 

I 

1 

j 

Rupture of 
biceps 
tendon 

1 

Trauma’ old and 
arthritics 

AlTra>*5 in men 
Rare condition 

D E McKenna 
$5 cases, J 0 
Rankin 4 cases 
from general 
literature 

Laxness and sphe- 
roidal bulge of 
muscle near 
elbow 

1 Head of humerus 

1 drawn upward 
and forward, 

1 false dislocation 

Flexion and supi- 
nation painful 
Abduction of arm 
' limited (rupture 
of long head 
! tendon) 

Sub- 1 

acromial 
bursitis 

Fall or blow upon 
apex of shoulder 
Occupational 
(painters, forex) 
Pressure upon 
shoulder by 
bea\y objects 

Pam, especially 
nocturnal ex- 
tendmg up to 
neck and down 
on atm 

Fullness beneath 
deltoid 

Tender spot below 
and close to tip 
of acromion, dis- 
appearing on ab- 
duction (latter 
hides bursa 

External rotation 
and abduction 
limited and pam- 
ful, referred to 
insertion of 
deltoid 

X-ray wider space 
between acro- 
mion process and 
head of humerus 
(contrasts with 
well side) 

Subdeltoid 

buisitis 

Fall i 

j 

1 

Swelling and fluc- 
tuation over tip 
of shoulder 

Pam insertion of 
deltoid, biapilal 
groove 

Deltoid move- 
ments painful 
Muscular spasm j 
(acute stage) 1 

Humerus approxi- 1 
mated against I 
scapula I 

Painful abduction 
and external 
rotation 


2. F. Pasteur, medical colonel of the military 
hospital Val-de-Grace, France, described the 
condition fully and clearly and should be given 
pnority of record in medical hterature 

3. The condition is the most common form of 
the periarthralgias of the shoulder (Pasteur). 
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the dorsum of the hand against hjs back are Lie 
wise pathognomonic 

Table I is a presi"ntation of the condiuons 
i^hich tenosynoi uis of the longhead of the biceps 
hutnen jjit> resemble 


PROGVOSIS 

Mild and eicn severe indammations occasion 
allv subside within 5 to 6 days when properly 
treated and patient abstains from movements of 
the arm The patient who is not to position to 
dbcontinue work as well as the patient nho 
remains without treatment may suffer for several 
weeks and usually is a candidate for chroiucity or 
recurrences 

The three {jpes alrcadj mentfoned may 
merge into each other, the time period of each 
varying in various individuals On the whole it 
may be said that when the cause is a mild trauma, 
or even a S/Stcmic, metastatic infection, the 
couditioti can be better controlled and lejoponzed 
than when u is due to a severe trauma espcaally 
in older, ajlhrilic patients Recurrences are 
occasionally seen such recurrences in reality 
ho"e\er, are exacerbations of conditions whioi 
have abated but which have not entirely subsided 
I hav e seen violently acute inflammat/ons subside 
inlhin a few days, while mild lesion passed on 
into the other phases 


TKEATUEVr 

It 15 fair to state that the usual drugs which 
control or modify arthralgias, neuralgias gout or 
rheumatism, have JitUe or no effect upon 
svnovntis of the long bead of the biceps and that 
there is no specific remedy for n Morphine, m 
large doses controls the pain but is not capable 


of abolishing it entirely, as the slightest move 
meat or jar of the shoulder will bnng oa pain 
ev en tv I th pa tien t under the influence of morphme 
Pasteur suggests ionization with salicylates 
iodides andauopiae 

Much benefit and occasionally instant cure can 
he obtained by sudden traction upon the arre and 
shoulder while the arm is relaxed and in a position 
of abduction The rationale of this treatment « 
based upon the supposition that the tendon does 
not fit properly in the groove and that the 
maneuver makes a sati*factoiy replacement in 
the groove One may argue that since the biceps 
tendon fits snugly in the biapital groove « » 
difficult to conceive us displacement out of 
the groove Sumner L Koch commencing on the 
sudden relief of pain bv sudden traction upon the 
arm in abduction states ‘ I am wondenng if this 
may not be due to the tearing of ad entuious ad 
bcsions rather than replacement of the tendon in 
itsgroove Asyou well know, such manipulations 
constitute one of the helpful stunts of tone 
s**ttet 3 and they frequently secure relief m this 
way for patients nho had persistent pain and dis- 
comfort from constant pulling and irritation of 
adhesions which have formed in spaces lined win 
synovial nrembrane On the other hand E l* 
GilCTCest la an article entitled ‘ Dislocation and 
Elongation of Long Head of the Biceps Braebu 
speaG of many cases reported from dissecting 
and posimorietn rooms and numerous others 
baveb«n recorded as hav mg been seen clinically 
but not operated upon ” \ \V Meyer dissecli^ 
one thousand arms found 50 cases of ^tkeo 
disIocaUoQ of the tendon and many others oi 
lesser degree Gilcreest found no mention ol 
any operative treatrrent for this condition in the 
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The result of acadenUl occlusion or injury of 
the ureters is governed by the location and extent 
of the damage. 

The followmg summary by Robinson covers 
all eventualities: 

.-1 Unilateral i. Section, followed by leakage and acute 
infection, either local or m'despread 

2 Partial section with subsequent leakage and fistula 
formation, either uretero-abdominal or, and more likelj-, 
ureterovaginal 

3 Ligation, followed by atrophy of the kidney, with or 
inthout syTnptoms of renal inadequaej’ In some cases, 
acute or chrome uremia 

4 Ligation with reflex suppression and complete anuria 
(i 6 per cent — Barnej’) 

B Bilateral i Double section, followed by leakage, 
general infection and death 

2 Double hgation uith anuna and uremia, fatal if unre- 
he\ ed 

C Partial occlusion or kintmg from pen-ureteral adhe- 
sions following vanous abdommopelvic operations 

In the 260 cases collected from the literature 
during the period 1925-1936, unilateral inj'my' 
occurred in 236 cases, as follows: 


1 Radical abdominal hysterectomy for cancer . . 54 

2 Total abdominal hysterectomy (a)Forutenneand 
cenucalmyomasorextensivepeh’icinflanmiatorydisease 48 

(b) Ruptured uterus i 

3 Supracervical hysterectomj’. (a) Indication not 

stated 26 

(b) Compheated by chrome adne.tal disease rS 

4 Vaginal hjsterectomy (a) Cancerofcen’ixand 

portio (radical Schauta method) 13 

(b) Prolapse 6 

(c) Myoma 5 

(d) Indication not given 13 

5 Salpingo-oophorectomy (a) Ruptured ectopic 5 

(b) Ovanan cyst or adnexal disease 19 


6 Operation for removal of intraligamentous tumors ig 
7. Obstetrical procedures (a) Extrapentoneal cesarean i 
(b) Forceps 3 

S One each of the foUomng inguinal hermotomy, 
incision and dramage of peh ic abscess, and operation 
for caremoma of the rectum 3 

9 .\ntenor colporrhaphy z 

CASE REPORTS 

C\SE r Unilateral injury — asymptomatic unilateral 
hgation Airs X H., aged 3r years Preruous operative 
procedure 4 years ago. left salpmgo-oophorectomy for 
chronic tubo-ovanan disease Patient was admitted to the 
Israel Zion Hospital, March 23, 1932, uith complaint of 
pain m left lou er quadrant of abdomen 

Pelvic examination revealed the uterus to be of normal 
size but displaced to the nght b3’ a tense cj’stic mass, 
uhich occupied the left lower quadrant 'Ihe impression 
was that of an intrahgamentous cyst 
Operative findings The left ureter had been ligated at 
the pre\ lous operatir e procedure, r mch from the bladder 
end, and the result was a huge hydro-ureter The pelvic 
portion of the ureter was dilated to the size of an orange; 
the middle third of the ureter uas dilated r inch m diam- 
eter, narrowing to one-quarter of an inch at the upper end. 
The kidney was atrophic, the size of a plum. 

Procedure The broad ligament w as diiaded The peUnc 
portion of the ureter, which w as markedly adherent to the 



Fig I Giant hj'dio-ureter resulting from accidental 
hgation of distal end of ureter Case i 

adjacent tissue, u as exposed and separated b^- blunt dissec- 
tion The middle portion of the ureter was also e.xposed, 
by incising the posterior pentoneum, and freed from its 
adhesions The entire ureter and kidney were removed 
Contailescence was compheated bj’ a vesicovaginal fistula 
which healed spontaneously. The patient left the hospital 
in good condition, within 3 weeks of the time of operation. 

This case illustrates the fact that in many gyne- 
cological operations the ureter is tied, yet con- 
valescence is uneventful and an3' s3Tnptoms pro- 
duced b3' the ligation are easil3’' obscured b3’’ other 
postoperative S3Tnptoms; thus the unilateral liga- 
tion goes unrecognized, with the ultimate result 
that die corresponding kddne3’ dies We are forced 
to the conclusion that man3’^ deaths, even when 
“suppression of urme'’ has been given as the cause 
of death following pehuc operations, are actuall3' 
due to ureteral occlusion. 

Case 2 Ureteroxaginal fistula treated bj’ end-to-end 
anastomosis Y C , aged 43 years, was admitted to the 
Israel Zion Hospital, June 24, 1925 Primary operation, 
bilateral salpmgo-oophorectomj-, had been done 4 months 
previously Eight daj-s later, the patient began to dnbble 
urine per vaginam 

The cisfoscopic findmgs were as foUow s Bladder capac- 
ity was normal, the bladder unne clear Both ureteral 
orifices were normal except that the left one did not seem to 
function The catheter could be passed up easdy on the 
right side On the left side the catheter met tvith an impass- 
able obstruction 4)^ inches from the bladder 
Operatize procedure .A. catheter was passed up the left 
ureter as far as the site of obstruction An mdsion, 6 inches 
m length, parallel to, and about o 5 mch abox e, Poupart’s 
hgament, was made The muscle was dix ided bj- blunt dis- 
section, and the postenor wall of the peh is was exposed 
retropentoneall}- .After exploration, the lower end of the 
upper section of the severed ureter was isolated It was 
found to be greatly distended, its caliber being about the 
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4 ItiabilitN to recogmze, appraise, and treat 
this condition adequately is responsible for in 
validisro, chronicity, and /unctioijal disability, 
which can be either impro\ ed, modified or cured, 
if properly diagnosed and managed 

5 The treatment is largely mechanotherapy 
and physiotherapy 
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OPERATIVE INJURIES OF THE URETER 

DAI ID FEINER, Af D , Brooklyn, New lork 


I brJUR^ of the urethra bladder and ureter 
conlmues to plague the gyreeo'ogic surgeon 
because of its frequency as a complication of 
pelsnc operations Of these loiury to the 
ureter is the most coramon and most senous 
\anou8 observers place the incidence of ureteral 
ligation as a complication in i to 3 per cent of all 
operatjonson tbe/emaJe genital organs Although 
a faitiv large number of case reports of operative 
injury of the ureter is revealed in a survey of the 
literature it is very likely that roo<t of the cases 
have never been repotted and that many of these 
have passed unrecognized Caulk and Fischer 
speak of the accident occurring much more fre 
quentlv than u generally believed Sampson in 
one of the first comprehensne papers on uretml 
trauma, claims that the injury either tn the form 
of ligation or clamping ' is of common oirurrcnce 
during gynecological viork 
A nolab'e presentation by Eland, in 1975, 
brought the literature up to that date This paper 
included Herman's senes of 74 bilateral cases, 
Barney s report on 63 cases including 32 cases 
presented by Sampson in 1907 and sgroupof 159 
. T <;^ presented by Oeconoires Thus Bland col 
lected from the literature a total of ti6 cases, and 
he himself gathered us additional cases from 
men active m abdommopehic surgery Never 
iheJe^s, be emphasizes the fact that even with 
this large array of cases collected it is probaWe 
that a large number of others have not been re- 
corded or have escaped recognition 

In addition to the 8 cases recorded herein we 


rrom rt-e ‘'ef''"* o' *'>« ^ 

BrooVlyTi SewVotk. 


hive collected from the literature, both here and 
abroad, another group of ?6o cases which were 
repotted from 10 5101936 This bnogs the total 
op to 710 cases, 0/ which 109 were bilateral end 
601 unilateral 


TYPES ETIOIOOI AM> SESUtTA T ErTECTs 
OP USETERAL INJURY 

Injury to the ureter tray result from d »«« 
trauma, such as cutting (complete or incomplete), 
puncture cnishingbj clamps, or by ligation. Ov 
casionally the wide dissection of the Wertbeim 
technique leads to sloughing of the ureteral wall 
due to disturbance of its b’ood supply In the 
majority of instances, ureteral injury is unilattra! 
Bilateral involvement of the uretem occurs in 
about one sixth of the cases 

la cbnics in which the radical abdominalh^ 
terectomy for carcinoma of the cervix is performs 
this operation is most frequertly responsible for 
the occurreni-e of the accident \ aginal hyster 
ectomy is next in frequency Abdominal ^ 
ectomy vras the pnmarv operation in 4 of ° 
eases reported in this presentation In 3 of them, 
the hysterectomy was performed for roulti 
nodular fibroid uten, and in 2 the hysterectomy 
was complete UTien chrome peine inflammitofj 
disease distorts the anatomy during a hystt ec 
tomy for a hbroid uterus or vhen remcal or 
itrtraligamentous myomas change the norma 
relations of the pelvic course of the ureter, the nsv. 
of injury 15 intreased Operations for intraliga 
menlous tumors are espcaally prone to this com 
plicaUoa In r case of this senes the ureters were 
bifateraMv involved dunnga FolfergiH operation 
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made it necessarj to take deep bites \nth mass bgatures in 
order to control the bleeding A transfusion of looo cubic 
centimeters of whole biood was given _ Eight hours after 
operation, 12 ounces of urine was obtained on cathetenza- 
Uon Xo urine was voided m the following 24 hours, at 
winch tune it w'as detenmned by cathetenzation that the 
bladder w as empt}'. 

Cystoscopy w as now done under local anesthesia “Both 
ureteral onhces were congested, flaccid, gapmg, with no 
visible peristalsis A'o unne was seen coming from either 
ureter Catheters could not be passed beyond 4 centime- 
ters from the bladder on either side " 

An immediate laparotomy w as done The prevdous mid- 
line incision w as opened Cystoscopy w as done at the same 
time, with ureteral catheters in place On the left side, the 
ureteral catheter was palpated at the point of obstruction, 
and the sutures in that region near the cervical stump were 
cut. The catheter w as then mtroduced beyond the obstruc- 
tion and urine began to flow The same procedure was 
followed on the nght side, but the obstruction was found 
near the base of the ovarian bgament. Urine also began to 
flow freelj’ from this side The abdomen w as closed Both 
catheters were left in stlti Convalescence was stormj’, in 
spite of the fact that unnarj' secretion w as adequate The 
patient died on the fifth day. 

Opinion Sepsis, pneumoma, paralj-tic ileus 
Case 6 A S , aged 39 years, was admitted to the Beth 
iloses Hospital, Januat}' 12, 1033 A total hysterectom> for 
fibroid uterus and lacerated, eroded cervtv w as follow ed b^- 
complete anuna for 24 hours 
The general condition of the patient appeared good The 
abdomen was soft Her only complamt was nausea wnth 
occasional vomitmg Xo pam or tenderness w as noted o\ er 
either kidney region She was taken to the operatmg room 
24 hours after operation and cj'stoscoped. Cystoscopy 
showed the foUowang “Both ureteral orifices appear 
motionless, no unne is seen escapmg from either orifice 
Ureteral catheterization was attempted and both ureters 
were found obstructed i inch from the bladder end ” 
Operalne procedure and findings Immediate laparotomy 
was done through the premous masion .-Uthough only 24 
hours had elapsed since primary operation, the pelvic tis- 
sues w ere markedly thickened and edematous The normal 
anatomy was completely distorted by a massive caudate 
which completely buned the cervical stump The tis- 
sues on either side of the latter were separated by 
blunt dissection The nght ureter was isolated and found 
to be dilated to about the size of one's httle finger It was 
freed downw ard tow ard the bladder until the point of ob- 
struction was reached The ofiendmg ligature was found 
to be that which mcluded the dense basal segment of the 
broad bgament on each side of the cervia, together with the 
V oscular plexus adjacent to it Both bgatures w ere cut with 
considerable diiSculty because of the depth of the pelvns, 
the dense e.vudate, and the general oozing The ureteral 
catheters, which had been prevaously passed through the 
cj-stoscope, w ere now advanced up on both sides to the pel- 
vns of the kidney and unne w as immediately excreted on 
both sides 

The postoperativ e reaction was poor, the patient was in 
moderate shock She was transfused 4 hours later Shewas 
catheterized and 14 ounces of unne was obtamed During 
the following 24 hours the patient excreted 60 ounces of 
unne Her condition, nevertheless, gradually grew worse 
and she expired 36 hours after operation 

In e.vplaining such mortalities, Barney has 
pointed out that the suppression of urine alone is 
not the determining factor In neither of these 



Fig 3 Huge tumor mass, ongmating from the left intra- 
bgamentous fossa, occupjing the entire abdommal cavity, 
and displacing small uterus to the extreme right Case 7 

cases -was it long drawn out, as a matter of fact, 
the condition may e.tist for a much longer period 
of time before death ensues. IMorris cites a case 
of anuria of 17 days’ duration, while another sur- 
geon with whom Barney corresponded, saw in 
consultation a patient who had passed no urine 
whatever for 23 days Both these cases termi- 
nated fatally, but they serve as proof that the 
human system can sometimes offer good resistance 
to this particular onslaught. In the tj’pe of case 
under consideration, Barney ascribes the high 
mortality to other factors, such as severe and pro- 
longed operation in a patient who is already 
below par and to whom the ureteral injury is 
mereV the last straw. In our experience, dehga- 
tion has prov'ed a formidable operation which 
presents unusual technical difficulties. These are, 
chiefly, the e.xtreme anatomical distortion, the 
e.\tensive exudate, and the inevitable bleeding in 
the operative region. 

Case 7 Bilateral ligation treated by nephrostomy. 
CaseXo 65218, Mrs A J., aged 43 years, was admitted to 
the Beth Moses Hospital, September 20, 1034. Her chief 
complaint was mtermittent vagina] bleeding and marked 
enlargement of the abdomen The previous historv was 
essentially negativ e, except for a cesarean section 7'vears 
ago Pelvac exarmnation revealed a normal size uterus 
which was displaced to the extreme r%ht bj' a tumor mass 
filhng the entire pelvas .‘tbdominally, the same tumefac- 
bon, reaching up to the costal margin on both sides, could 
be palpated 

Opcrat’se procedure and fiidtrgs At operation a huge 
tumor mass, which originated from the left mtrabeamem 
tons space, displacing the uterus to the extreme nght and 
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Ftg 2 Deepheeratioattiroiu'fath^kkt.agleoftbecer 
vu txim sg up lato tb« bro»<i iisuaeot aod uiiotnog 
thed»U]eadoftb«uc«t«( Casej 


ties o( one $ thumb Tb« lo v«r leenteRt ct th** at«<ee «t« 
luund coliipwi A’ld hugsiRj the ureteral catheter intro 
dubed from below Th>* two eedt of the ureter were 
Bad Bit end t4*«nd ansetorooeir crai ^rfonsed The ure 
teral utheter trar paa^ed up cfa*oush the pomt of unioa »ad 


-^e con/afcaoeacc <ea« emooth and utuury drainage vu. 
Che catheter wai adequate The patient cvat discUrged 
iS \t tut tutu the inuaion wa$ healed ex 

cept for a email opening through nluch escaped a free 
watery Unnoua discharge fpenialeat urnteto abdonuna* 
fistula} Thet- was no eMdenceof vaguul leakage 


Burflp and Crone state that whea ureteral 
anastomosis over a catheter ts done the Vtdncy 
pelvjs should aln-afa be drained through j pye 
lostomy or ureterosiomj above the line of repair 
Had SMti prophylactic drainage been utBiara m 
this case, the poor result obtained perhaps might 
hate been a\oiJed 


Case J UreterOcemcaJ fistula treated by uretmnvsical 
amswnwsa R P aged 31 years was admilted to the 

Israel Zion Hospital August as jpaj fourni->nlhjMiwe 

admission the patient had had a difficult fisreeps <Jeliv«y 
of a dead fetus with the result that there wasa deep been 
tion through the left angle of the cervw eitendiag up iBto 
the bioad liniment. This Ucerstionapparendj missed the 
uterine *es^h but involved the left ureter as unosry dnb- 

WmgfoUowedimmedistely . , .. 

Lsammstion on adin-.*ioo showed a tnitk la toe 
cetva Mtendirg up into the base of the broad iigament 
id unce was observtd escaping from the cemcaJ coiuL 
CvV «opv ewminapoo with ureteral cat^letiawo 
u-a imwa^We obstruttion i e inches ftom the Wt 


Otiraiive {naduft Aueust zj 1024 hninoiionsu 
in^e)ustabove endpanOielto PoupsHsligamentontie 
Wt side The ureter was identified and separaied dow t® 
level of Its crossing the utenne artery The urtter 
showed no evidence of dilution, and the point o/inm 
was apparefltl> at that level The data! end of the tutto 
was hgsted 7 he prosimal end was then implanted into tie 
Watot through a small incision wbch had beta made in 
the tatter viscus for this purpose 
In the week foflowing operation the patient s wadiWa 
was fairly Mtisfoctory except lot a profuse seropanJent 
discharge 01 unnous odor throughthtinciswn FotsutHs 
tbereaiter, the patient ran a septic temperature mti 
dratoageof pus and urmefrom the nound. On the tueniy 
hist day after operation there was a profuse hetooiriigr 
from the lower angle of the incision snd the pabert arat 
into shock She was taken to the operating looa and lie 
valu'd was explored It was four d that there «ast«Bsiie 
retropen'oceal extravasation with free h'eedirg from s 
Utgt ves>tl adjareat to the point of anastoniosii. Tits 
vessel was ligated, and the wound was clcassedaod packed 
with xidofom gauze The usual sboik treitauat »ss 
msprutej induouig blood transfusion hut was tins aUtri 
aad the patient expired s houra later 
Case 4 Urtterovagtnal fistula treated bv nephrectomr 
b 0 Bgcd 40 years ffojpiulfo »7?8 Fatientirsisd 
tutted <0 hospital with fibroid tumor 0/ the u' n.s Pel c 
etamicatiori revealed tci itregi^r bsrd tumor mats ti* 
me of a grap< fruit in the fusdal portion of the utsrui 
On November aj 19J1 pan^-sterectemy ras done 
Vaniry Itakae^ was obrerved from the vagina on tit 
second day after operation Thepatienl had a sforny eos 
talescence for the nut 4 weeks dunuf w£ich tuns thei* 
uas considerable discomfort in lower abdomen nth inter 
tniiient temperature vatymg from 59 to loj deyntt- 
hUrked Ire^uency and urgency of urinstjos vers ilro 
present 


iora \t that time there tull was a free leakage of vius 
from the >aguu Cystoscopic examifislfon revealed ihai 
Ibe Uadder now practically normal Ureters) catheter 
passed without diBciily up tne right ureter OntbeWt 
side an obstruction was ercouitcred about r inch or if 
indies from the bladder The right ureteral on.-tt wis 
exacting nonaaSy w ith 4 good lunciiona) rwetioo in sH 

minat^ No unne was excreted on the leftside 

On vagisal examinatiotv unne »as observed esespiof 
from the /eft upper angle of the vsguial vault The uspres- 
smo tecotded on the i-birt was ttal there was present a 
oreterovagitial fistula secondary to inroroplcte s«Oon el 
the urerer at the tune of the original iystertetomy 
In view of the poor general tondjtion 0/ the patient, it 
was considered inadvisable to attempt uceteril 
or impbctatiQii of the nreier into the bladder Therrhre 
aoephreftotny was done Mstch t6 (.on'alescrncefoUow 
tog nei^recloiiiy was uneventlul all unnsry symp toms 
g^osUy di appeared and the patient was discha^eij 

Apnltj ipar Tie family physician reports that at prev 

ew the patient is m fairly good health with no direct 
aeqaeia: re uJting from her operative canjpl cation 
Casi s Bilateral ligation treated by dehgation o s 
•Red iJ yesrt was admitted to the I‘ratl Zion B'esmV" 

fsovember g 1919 f oUoMtig a curettage performed lor 

. . » .. ..... 'o extreme shot* 


incompfete atxirtinn tbepatitm oc... — - , 

^cldent^ perforation of the uterus was 
Upatotomy a hours later the abdomen was found tulJo 

blood-dots from a tear involving almost the entire oresoin 
of Ore uterus and extending into the left ^ 

Kyaierectomy uas performed with irirt^ 

eaaseofcaittinuoiisVetdin? from retracted vesseJe wme 


bladder i^ce 
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TABLE I — ^COTLATERAL INJURY TO URETER 


I Tistula (causative injurj' not stated) • 

A Ureterovaginal 9* 

B Uretero-abdominal . . .... 8 

C. Combined uretero\aginal \ ^ 

Uretero-abdommal/ 

n. Se\ered . . . . 55 

III Resection ... . ... 13 

W Ligation .. . - .18 

(One nephrectomy 8 years later for 
hydronephrosis) 

V Clamped . . . 10 

VI Interference \nth blood supplj 6 

VII Partially severed . . J3 


bladder was not sufficiently separated from its 
attachment to the cervix and pushed out of the 
t\ay, or (2) that one of the sutures was inserted 
above the level of the reflection of the bladder In 
cases in which the bladder seems to be ver}"- low I 
sometimes tiy to palpate the ureters, but I have 
never found anj’’ case in which they were inserted 
sufficiently low to be endangered by these deep 
sutures ” 

In the 253 cases assembled from the hterature, 
unilateral injuries have been summarized in 
Table I. 

The treatment of this group of cases is illus- 
trated by Table II. 

Bilateral injury of the ureters was present m 24 
cases These occurred as comphcations of the fol- 
lowing operative procedures: radical abdominal 
hysterectomy for carcinoma, 13, radical vaginal 
hysterectomy for carcinoma, i , complete hyster- 
ectomy for fibroid or pehic inflammatorj^ disease, 
8, bilateral salpmgo-oophorectomy for chronic 
adnexal disease, 2; Percy cauterj' operation for 
carcinoma of the cervix, i. 

Bilateral ligation of the ureters occurred in n 
cases, of these, 6 patients were treated by deliga- 
tion, in I case, in which the inters''al was 48 hours, 
patient reco\ ered but reqmred a subsequent 
nephrectomy Patients in the 5 cases remaining, 
deligated on the third or fourth day, died Five 
patients m whom both ureters had been hgated 
were treated bj' nephrostomy. Of these, 2 re- 
quired subsequent end-to-end anastomosis, i 
necessitated a secondarj' nephrectomy, and i a 
subsequent implantaUon of both ureters into the 
sigmoid Four of these patients recovered and i 
died In i case of bilateral ligation, no operative 
procedure was resorted to for relief of the obstruc- 
tion, and death occurred on the fourth da}^ 

There were 12 cases of bilateral ureterovaginal 
fistula, of these, 5 closed spontaneous!}', 3 were 
successfully treated by colpocleisis In 3 cases, 
bilateral ureterovesical implantations were per- 
formed with a satisfactor}' result in all One pa- 


TABLE n. ^UNIL.ATERAL C.ASES 


Secondary 

operation 

Num- 
ber of 
cases 

Recov- 

ered 

Fail- 

ure 

Deaths 

Third operation 

I Ureterovesical 
anastomosis 

61 

sSt 

4 


X 

Nephrec- cured 

tomj 12 died 

42 

16 

2 Uret^o-ureteral 
anastomosis . 

23 

17 

3 

3 


3 Kephrectomj 

39 

37 


3 


4 Kephrostomy 

3 

I 


2 


5 Ligation 

19 

, IS 

2 

I 

Nephrec- 
tomj I (cured) 

6 X-r3> treatment 
for fistula 

20 

: *5 

7 


Nephrec- 

tomj 2 (cured) 

7 Mackenrodt oper- 
ation (uretero- 
vesical implanta- 
tion vasmal 
approach) 

9 1 

5 

3 

1 

Nephrec- 
tomj 2 (cured) 

S Ureterorrhaphy 

5 1 

3 



Nephrec- 

; tomj 2 (cured) 

9 Ureter implanted 
m sigmoid 

2 

1 


I 


10 Ojagulation of 
ureteral orifice in 
bladder 

X 

1 




It Ureter anchored 
to abdominal 
wall 

I* 





12 Splint with 
catheter 

4 

3 

X 



13 Spontaneous 
healing without 
second operation 

22 

13 

9* 




14 No operation 

8 



3 ? 

S 

8 


IS Ureteral cathe- 
Icnzation 

13 

xo 





* \ulODephreclom> 
tFair-moderate stenosis 
§Dead kidne> 
fScpsis 

tient, on whom a Percy cauterj' operation had 
been done, developed gradual obstruction of both 
ureters, necessitating implantation of both ureters 
into the bladder In this case the ultimate out- 
come w'as not stated. 

TRE.ATilENT 

If at the time of operation it is discovered that 
one or both ureters have been ligated or included 
in a damp, the proper treatment is to deligate or 
remove the clamp promptly Ordinarily, the liga- 
ture around the ureter, or instrumental trauma of 
the latter, is not suffident to cause permanent 
damage If, however, there is eddence that the 
Mtality of the ureter has been so impaired that a 
fistula is likely to develop, immediate repair 
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Fij! left FotkeegiiloperslionvothblaijdtraotJuTeleri 
tsobUie^ and pushed above (artgeaf sutures Case B 

F:g 4B FothergiU operation Sladdet tssuflinently 
tocbdued ureterswithm range of sutures CaseK 

occupying the entue abdominal cavity aas found Tbe 
operative procedure cossistcd «( supracemcal hyster 
ectomy and bilateral salpingo oophorettotny ahich was 
attended by great tecbsical ddbculties because of tbe un 
usual distortioa ol the anatomy Durug the course «f the 
operation the bladder wfaicb was densely adherent as a 
result 0! the previous low two Sap cesarean was acciden 
tally loased M tio tune diuiug the operauoa were the 
ureters vuualued The perforation m the bladder was 
repaired and adrun was inserted into the space of ReUios 
At the end of (he operatioo a Pester catheter was intro- 
duced uto the bladder p<r urtOnam The innediate 
postoperative coune was uneventful except that co unse 
was expelled through the catheter i^ter 20 hours of 
anuria it was suspected that the ureters had been oeeluded 
by liutures 

\tsiUtiapyv,itfedoTa»A andaitempts topoassiieural 
catheters up to the pelvis of the kidney failed on both sides 
Both met with impassable obstructions about r inches from 
the uceural orifices Indigixaroiifie injected uitravtnously 
did not appear from either u«Ur after 20 imnutes 

A right nephrostomy was done at once The kidney ap- 
peared large hydronephrotic and congested A curved 
Kelly clamp was thrust into the pelvis of the kidney and a 
considerable amount ol bluish fluid (urine discolored by 
indigo-cantune) gushed from the wound A Peaaer eatbc 
ter was inserted 

The patient was given a direct blood transfosioD of 330 
cubic eentuneters and rallied uninediately tor Uie first 4S 
hours there was very Uitle secretion through thenepbros 
toravtube butonthethirddayafloodof urine wasexeteted 
saturates the bed This profuse drainage contin^ unU 
the eighth day elur operation when Woody fiwdd urowtis 
odor was removed from the bladder by catheter pramase 
through the nephrostoroy wound decreased to almost oil 
and Se tube w as removed on the tw elfth day after opera 

‘’^e Wood chemistry figures »n this case were Mtttn^ 

interesting showing eeionnous nitrogenous reten^ CJB 

tie S Sy affer the nephrostamy and before «y 
^n^ad appMted tie urea nitrogen was jso wod the 
creaunlne to roilbgroms Two daj^ Uier mth ntm^ 

«e«^f35mdhESmt^.Sh“day*Se;^^ 


earanne nas recovered from both sides witbin j mmutis 
after latravtnous injection of the dye 
The patient was discharged from the hospital on the 
thirty fifth day after admission 

In letrospcct, the question that anses jn this 
case js whether the ureters bad been ligated with 
catgut and the lumen restored as soon as the cat 
gut was absorbed It has been shovm etpenmen 
UH) that pbin catgut is not absorbed bdore the 
end of the third week, whereas this patient de 
veloped spontaneous restoration of ureteral func 
tion 8 days after the nephrostomy It would 
appear that the obstruction in this instance mat 
not have been due to enarcling ligatures but to 
kmkiRg and indammatory swelling on the sub 
sidence (rf which the uretersopenedspontaneoush 


Case 8 fiiUtewl bgstion treated by vaginal iirli~atioB 

F B ftge<is6)ears was admitted to the Israel 

pital \lirdi 10 1936 ^ 

Ofetain* frsetiart Anterior colpotthapfiy Foinerfw 

metbod Tb« inunedmepostoperntive reactiM was good 

However duneg ihefollowins 24 hours nouriMV-isw 
creted through the retenlioa catheter thereby arcpiisuig to 
suspicioaof the operator that both ureter* bad bcenoKlw 
*d by the lisaturo* At thi* time * cy» toseopic ewmiMUM 
revealcdUtelollownog Rishturetendefitined »Bd«i«N 
natked edema and poutmj All attempt* to pma ureteral 
catheter into the orifice were unsuwesifui due to edeM 
The same toodiiioa wa* found on die kft »««,, *t •*," 
beved that the edema is »econdiry to lipitien of tat ureiers 

higbcrup Following intraveuous indigKartpine nooje 
appeared in tie bladder after 30 mmuies , _ 

Ao immediate dcliealien from belmv w*» decided upM 
The tepaircd aoietwr peruieal w all via* rropened ana w 
(uper^al »ulute» were ineiaed the three lalerrufrtrt 
auture* approxupititg the lateral puboceriieal 
(Madder plllir*) beio^id bare \U three sutUK**'"™ 
ibo* revealing the uppencost of the three to be lie cwpn 
The area Ihut freed «a» packed with iodoform 5*““,*™ 
the mucous membrane approatmated uith 
locked salutes of chromic catgut A cy5lfl«op« wm 
introduced into the bladder and a Ao 4 F , *“<fL 
with obstniction on both sides about 4 cenlimeters Jr^ 
the bladder (proEjablt point of ligatioa) 
cutty tJui obstruction was overcome and toth califW 
were passed up to the k-rcl of the kidney pelvi* 

mediately returned from both sides and it was 

the blue dye the catheters were left .« r<t« 

In the next *4 hour* 32 ounces of unM was ere 
throush the catheters The ureteral 
removed and the patient was caiheterued at 
h«.n te. tt. mil to On ik. to 

tion the patient voided spontaneously and from ta« 

on the convalescence was utirventful 

FOTlunaUlv this ty-pe of injury as a 
lion of antenor colporrhaphv is 
Urn ts confirmed by a pereoiuJ communic^^^' 

from Dr William Fletcher Shaw 

etho svnies In this city tve do some 

this operation every year and have done s® 

Iast30<.r40>ears ^ 

in which even one ureter was tied I 

gesf that this Occident occurred because l,t> 



THE ALBEE SPINE FUSION OPERATION IN THE 
TREATMENT OF SCOLIOSIS 


FRED H ALBEE, M D , Sc D , LL D , F A.C S , and ALEXANDER KUSHNER, B Sc , M.D , 

Venice. Florida 


I N SPITE of the many years it has challenged 
the ingenuity of orthopedic surgeons, the 
treatment of idiopathic scoliosis is still on 
an uncertain basis in many centers The 
number of failures encountered in consultation 
practice and the variety of therapeutic proce- 
dures devised confirm this connction The prob- 
lem of scoliosis has been characterized as one of 
the stumbling blocks of the orthopedic surgeon 
In attempting to unearth the causative factors in 
this situation, the senior author feels that a crit- 
ical sun-ey of the therapy of scoliosis is warranted. 
The e.vtensive e.'cperience gained in the operative 
treatment of diseases and deformities of the spine 
dunng a period of more than 25 years forces him 
to indict certain therapeutic regimens as ha\'ing 
unsound bases Many of these cases were espe- 
cially instructive because of prenous abortive at- 
tempts at treatment, particularly the injudicious 
emplojTnent of braces and plaster jackets Their 
application seriously interferes later with a satis- 
factory reahnement of the spine by surgical means 
Unfortunately, the offending structures in early 
idiopathic scoliosis, — the muscles, tendons, and 
ligaments — are weakened by suppression of the 
stimulus of function It must be realized that in 
treating cun'atures i\-ith a brace, one attempts to 
correct the spine indirectly through pressure on 
the thora.v The nbs are elastic structures and a 
great deal of the force C'certed will be merely 
spent on increasing their angulation, or changing 
the relations at the costal vertebral joints WTien 
the brace is removed, the spine collapses, as MTiit- 
man aptly put it, like an abandoned accordion 
Obnousl}-, to remove the brace is to court dis- 
aster and both patient and the physician will 
cling to it like the proverbial drowning man 
Figure 3b IS illustrative of such a catastrophe 
Figure z, patient .A X , reveals rapid progress 
of cun ature after r \-ear in a plaster j'acket Fur- 
thermore, the utilization of a brace in a mild case 
will often weaken the soft structures, increase the 
angle of de\uaUon, and set up a vicious c\cle 
con\ ertmg a non-progressive spine to one requir- 
ing operati\ e correction 

1 rom the Florida Medical Center I red II Mliee meilical 
<lifev.lor 


Treatment by corrective medical g}.’mnastics is 
rational therap\’ in earh’ idiopathic cases Cun-a- 
ture is overcome by strengthening, not under- 
mining, the mainstays of the spine. Early non- 
progressi\ e cases are easih' elimmated Our 
position in regard to operation is this' Corrects e 
medical gymnastics without braces are carried on 
with penodical check up by trunk x-rays, which 
we find the most trustworthy method of recording 
the lesion As soon as it is realized that the spine 
shows a tendency to increasing deformity, in spite 
of conservative treatment, operative stabilization 
of the spine is recommended In the earl\' days 
before the emploj-ment of the bone graft, such 
cases were almost a “nightmare” to the surgeon 
as he was compelled to see the most pronounced 
deformities develop right under bis eyes and his 
hands were completely tied as to prevention The 
operative treatment has proved a great satis- 
faction. 

The Albee extra-articular arthrodesis as first 
conceived in 1908, was evolved from fundamen- 
tally sound biomechanical and physiological prin- 
ciples That these were correct was attested to re- 
cently by the appearance of a patient whose spine 
had been fused a quarter of a centuiy ago He 
is pursuing an active and useful life today, as 
first officer on a transatlantic steamer. Although 
the profession was quick to adopt the operation 
m the treatment of Pott s disease and abandon 
conservative therapy, there has been a marked 
hesitanc)' to follow a similar course in the therapy 
of scoliosis Steindler (7), after a large practice 
states “ In the light of the experience made with 
all methods of scohosis treatment, one is j’ustified 
in sajmg that operative fusion, while at this time 
accepted as a temporarj’ solution, does not en- 
tirely solve the problem In the advanced de- 
formities of non-compensated cases, it will be the 
only refuge, and we owe a debt of gratitude to 
those who have de\ eloped the method and per- 
fected its techmque. ’ This apparent!}' sums up 
the attitude of the profession in general. 

.At the Florida Medical Center where the .Albee 
fusion is the treatment of choice, most encourag- 
ing results have been obtained in the mainte- 
nance of correction Maximum correction is 
97 
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should be done >n the form of uretero-ureteral or 
ureterovesical anastomosis 

IVTiere both ureters have been ligated and it is 
not discovered until the follow mg dav or later, 
the vondition is a serious one The combination of 
complete anuna and threatening uremia makes 
immediate surgical mtecvention imperative Tlie 
three alternative procedures to be considered are 
deligation of the figated ureter, nqvhrostomv , 
ureterovesical anastomosis 

CONCltSIONS 

1 From the large number of cates of ureteraf 
damage recorded in this paper, it is evulent that 
the accident is a surgical complication far more 
common than is generalli assumed 

2 It IS quite liLel> that a certain number of 
unilateral ligations occur during the course of pel 
V ic operations which arc not recognized and which 
do not provoke immediate symptoms, with ulli 
mate autonephrectomj on the corresponding side 

3 This accident may be sustained during any 
pelvic operation but it is more common following 
radical abdominal or vaginal hvs*erev.ioriy and 
no*ab>/ m operative procedures for the removal 
of intraligamentous tumors Jn selected ca^ej 
m this group, catheters may be msericd into the 
urethra before tbe operation is started as an 
additional safeguard 

4 The maioriiy of cases a e those of unilateral 
injury , more rarely both sides ate involved, the 
proportion being 0 to i 

5 As an index of the seriousness of ureteral 
jnjufr may be mentioned the monalitv hgures 
quoted by Dhind of 33 3 per cent ft^^ the bdate al 
and t8 8 per cent for the unilateral cases 

6 The most common sequt 1® of uTfrieral injury 
are vaginal and abdominal tistulas 

7 If thv ureter is divided during the course of a 
hazardous or markedly prolonged operation the 
operator may be compelled to resort to ureteral 
ligation, but this is justifiable only when the nsk 
of reparativ e procedure for the restitution of func 
tion of the injured ureter appears too great 

8 If a hgatiins or clamp has been pfaetd on 
either one or both ureters and the injury is de 
lectcd at the time it la mtlicted and there i» evi 
deme that the vitality of the ureter has been so 
imperiled that hstula is likely to develop, irnme 
dsate repair should be done m the form ot urelero 
ureteral or ureterovesical anastomosis 


9 In the case of bilateral occlusion, di«cov ered 
after operation with iimranent danger of uremia 
immediate dubgation is the operation of thrice, 
provided tbe patient s comluion is such that s’-e 
can endure this hazardous and time consuming 
ope ation 

10 A’ephroslomy may be the most feasible 
procedure when intra abdominal work is contra 
indicated by gravity of patient s condition liiis 
drainage should preferably be bilateral 

n In view of our results of 100 per cert mor 
tahtv wth two mtra abdominal deIIg3lI0Il^ the 
writer (eels that nephrostomy mth subsequent 
aperation for ureteral anastomosis or bladder im 
plantation, when found necessary is a much Sifer 
and, therefore, a preferable procedure 

!•» hmally, the operator, when confronted 
with a damaged ureter, should be prompted in b s 
selection of the reparativ e procedure vrih the ( n 
damental aim in mind of the p eserv alion of both 
urcletalandkidnev function 
The author is indebted to tbo enmbm of tbe tU^ «ba 
permiUed bim to utilize Ibe records of tbeir pnvUe pe 
tienis as pari of this study and he gra efully ackrowlM a 
the eo^^fiiion of Dr JlIatMcIl Dorr and Pr Hatiy 
LhriKh lot then o»»i>tatiC'* m as mbluig the prelinunsn' 
rfau lU a?,o desire* lo erpre** bi» ipprKiition of 1« 
a«si*tance given him lo the eouip'elion of this urv'y W 
the LiUf»-y Research Department of ihe \ineticaft Col 
le,e of SuTROotis 
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THE ALBEE SPINE FUSION OPERATION IN THE 
TREATMENT OF SCOLIOSIS 


FRED H ALBEE, M D , Sc D , LL D , F A.C S , and ALEXANDER KUSHNER, B.Sc , M.D., 

Venice. Florida 


I N SPITE of the manj" years it has challenged 
the ingenuity of orthopedic surgeons, the 
treatment of idiopathic scoliosis is still on 
an uncertain basis in mam’ centers The 
number of failures encountered in consultation 
practice and the variety of therapeutic proce- 
dures de\ised confirm this conviction. The prob- 
lem of scoliosis has been characterized as one of 
the stumbling blocks of the orthopedic surgeon. 
In attempting to unearth the causative factors in 
this situation, the senior author feels that a crit- 
ical survey of the therapy of scoliosis is warranted 
The e.vtensive e.xperience gained in the operative 
treatment of diseases and deformities of the spine 
dunng a period of more than 25 years forces him 
to indict certain therapeutic regimens as having 
unsound bases Jilanj'' of these cases were espe- 
cially instructive because of premous abortive at- 
tempts at treatment, particidarly the injudicious 
employment of braces and plaster jackets Their 
application seriously interferes later with a satis- 
factory reahnement of the spine by surgical means 
Unfortunate^, the offending structures in early 
idiopathic scoliosis,— the muscles, tendons, and 
ligaments — are weakened by suppression of the 
stimulus of function It must be realized that in 
treating cunmtures with a brace, one attempts to 
correct the spine indirectly through pressure on 
the thora.x The nbs are elastic structures and a 
great deal of the force e.\erted will be merely 
spent on increasing their angulation, or changing 
the relations at the costal vertebral joints WTien 
the brace is removed, the spine collapses, as WTiit- 
man aptly put it, like an abandoned accordion 
Obinously, to remove the brace is to court dis- 
aster and both patient and the physician will 
cling to it like the proverbial drowning man 
Figure 3b is illustrative of such a catastrophe 
Figure I, patient A N , reveals rapid progress 
of cun ature after r year in a plaster jacket Fur- 
thermore, the utilization of a brace in a mild case 
will often weaken the soft structures, increase the 
angle of deiiation, and set up a \’icious c\cle 
con\ erting a non-progressu e spine to one requir- 
ing operatu e correction 

rrom the rlorida Medical Center I'red II \llice meiliol 
director 


Treatment by corrective medical gj-mnastics is 
rational therapy in early idiopathic cases Cuiwa- 
ture is overcome by strengthening, not under- 
mining, the mainstays of the spine. Early non- 
progressive cases are easily eliminated Our 
position in regard to operation is this. Correcthe 
medical gj'mnastics without braces are carried on 
with periodical check up by trunk x-rays, which 
we find the most trustworthy method of recording 
the lesion .As soon as it is realized that the spine 
shows a tendency to increasing deformity, in spite 
of conseiv’ative treatment, operative stabilization 
of the spine is recommended In the early da3's 
before the emplojanent of the bone graft, such 
cases were almost a “nightmare” to the surgeon 
as he was compelled to see the most pronounced 
deformities develop right under his eyes and his 
hands were completeh' tied as to prevention. The 
operative treatment has proved a great satis- 
faction 

The Albee e.xtra-articular arthrodesis as first 
conceived m igo8, was evolved from fundamen- 
tall}’ sound biomechamcal and phj’siological pnn- 
ciples That these were correct was attested to re- 
cently bj- the appearance of a patient whose spine 
had been fused a quarter of a century- ago. He 
is pursuing an active and useful life today, as 
first officer on a transatlantic steamer. Although 
the profession was quick to adopt the operation 
in the treatment of Pott s disease and abandon 
consen-ative therapy, there has been a marked 
hesitancy to follow a similar course in the therapy 
of scoliosis Steindler (7), after a large practice 
states, “In the light of the e.xperience made with 
all methods of scoliosis treatment, one is justified 
in saying that operative fusion, while at this time 
accepted as a temporary solution, does not en- 
tirely solve the problem. In the advanced de- 
formities of non-compensated cases, it will be the 
only refuge, and we owe a debt of gratitude to 
those who have developed the method and per- 
fected its technique.” This apparently sums up 
the attitude of the profession in general 

At the Florida Medical Center where the .Albee 
fusion is the treatment of choice, most encourag- 
ing results have been obtained in the mainte- 
nance of correction Alaximum correction is 
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Fig j a left Patient AN Idiopathic ecobosis Spme at onaet of treatment b 
Alter wearing platter ot Pans jacket constantly lot t year 


obtained b> the kisser cast Operation is per 
formed through a tvindow rut through the plaster 
cast over the area ol pnmat> cursaiuie to bt 
fused The cast is retained for j months and 
ph>siotherap> is then instituted If the area ol 
apine involved be extensive then a second cast is 
applied, correction is accomplished uuh a turn 
buck\e, and a second bone graft is mlaid into (he 
secondary curvature Thus m early cases arrest 
may be reached in 4 months and in decompen 
sated spines in 8 months Except m the most ad 
vanced ones, if the primary curv e is fused then, the 
secondary responds to the correction Control of 
the primary is usually suthcieni second operation 
13 necessary in only about 10 per cent of cases 

Figure 2 illustrates the various procedures The 
lower pole of graft B was interlocked with the 
upper end of A at C, welding the unstable chain 
ol articulations into a solid bar of bone An 
increase in heis,hl of several inches is often noted 
as a result of opening up the curve with turn 
buckle and hinged cast before operation This 
method of realinement by an eccentric hinge and 
lurnbuckle brings a powerful force to bear upon 
thecurvature Jacketsdesigneci toappiv corrective 
compression to apex of curve arc constructed 
contrary to the engineering principle of the key 
stone constituting the strongest part of the arch 
THE PROr GRAFT 

Patient EP presented an interesting prob- 
lem in treatment Her curvature was of such a 


degree that her ribs had telescoped into the pelvis 
pr^uctng painful symptoms with locomotion 
(see F ig 3 a and bl The soft stiuciuits on tb* 
concave side had so contracted after prolonged 
conservativ e ihcrapv that it was found impossible 
even by applying excessive force with the turn 
buckle to secure a satisfactory correction Ac 
cordiftgly it was decided to extract the ribs from 
the pelvis at operation and prev ent their prolapse 
bv interposing a stout prop bone graft between 
the ilmm and tenth rib to augment the 'pmal 
inlay graft with cross grafts at central portion of 
curvature (see Figs 4 and x) The prop graft 
must be carefully mortised into the tenth nb, as 
showm m Figure 5, to prevent it from slipping 
past into the pleural cavilv The graft is tun 
nelled through muscle planes as it is always 
desirable to provide for an adequate blood supply 
Grafts should never be placed m an avascular 
environm»*nt such as fat or scar tissue Dunng 
convalescence the patient displaved excessive 
zeal in developing her musculature and fractutw 
the strut grilt Ilappilv, a pseudarthrosis dc 
velop^ at the fracture site ( 1, Fig 4). 
there resulted a new articulation m the evolution 
of man This structure permits articulation be 
tween the ilium and thoracic cage and remmts 
anv restriction of motion thit absolute fixation 
mav have occasioned It is in this type of spine 
that the bone grift meets its supreme test anu 
to judge us worth one has only to listen to tn 
enthusiastic comment of patients and parents 


ALBEE, KUSHNER. ALBEE SPINE FUSION OPERATION IN SCOLIOSIS ,799 



Fig 2 a, Same as Figure i Correction of lumbodorsal 
cune Math tumbuckle and hinged cast TumbucUe not 
\isuaUzed Compare \uth Figure ib b, Roentgenograms 
showing permanent fusion of lumbodorsal spine by means 
of bone graft, A, to pretent recurrence Correction of 
dorsal curse by tumbuckle Patient ready for second 


b c 

Albee fusion, c, Roentgenogram taken 5 months after 
second fusion operation The lower pole of graft B was 
mterlocked with upper pole of graft .4 at C so as to abobsh 
articulation, construct an unsielding bony ndge, and as 
well to msure permanent correction Note hj-pertrophy 
of graR A 


That the graft retains its yitality is proved by 
Its permanency in cases of over rS years’ duration. 
To those cbnicians tvho regard the graft as an 
osteogenetic scaffold for osteoblasts to make 
their way from ilium and pelvis and meet m the 
center, sse would point out there is no confirma- 
tion — clinically or experimentally — for such a 
stand The graft retains its vitality and advertises 
this fact by its abilitj’ to produce callus when 
fractured, or enter into the formation of pseudar- 
throsis as noted m Figure 4 
The routine emploj-ment of spine fusion w ithout 
a tibial graft in early cases has been opposed 
chiefly because of the magnitude of the operation 
and the uncertaintj’ of fusion We admit that 
these criticisms are justified after noting that 
Brogden reports failure of fusion in 47 per cent of 
patients operated on at the Hospital for Ruptured 
and Crippled when done according to the Hibbs 
method Steindler (7) reports “ the so called break 
or false motion in a fused spine is \ery frequent” 
after the Hibbs fusion Gaenslen remarks “to 
those who ha\e done the Hibbs operation, it will 
be quite apparent that it is a difficult matter to 
get anj thing like a continuous penosteal tunnel 
b\ denudation of the lamina . It is evtremelv 


difficult to carrt- out fusion on one side, especially 
when one considers that just one break in the 
operative procedure, such as missing a single set 
of articular facets, may jeopardize the entire 
operation ’ 

With such poor results from the hands of 
competent orthopedic surgeons, there can be no 
doubt that the Hibbs operation is unsuited for 
scoliotic spines The chain of arthrodesed articu- 
lations IS no stronger than its weakest link When 
marked rotation of the vertebra: has occurred, 
man}' of the articulations are inaccessible. The 
mechanical basis of the operation is mcorrect. 
Fracture of the spinous processes tends to en- 
courage further flexion and rotation The center 
of graxity passes antenor to the bodies of the 
vertebrae m the dorsal region and the tendenc}' of 
the spine to forward flexion is counteracted by 
hgamentous structures attached to the spinous 
processes— the ligamenta interspinale and supra- 
spinale Furthermore, there are important muscle 
attachments to this structure — the multifidus, 
semispinalis, and sacrospmalis groups Denuding 
and fracturing the processes, by releasing the 
faxorable action of these ligaments and muscles 
tends to encourage rather than correct further 
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J v*.’^*^* Patient EP Niopathie koImsis Spine at onset 0/ conservauve 
therapy 0 Corlcxren apmealterprolonsedtreaimentWcorrectiveeeercises braces 
plaster jackets and traction 


deforffiltj Complete immobilizatton is disturbed 
b> the slight motion transmuted to the vcrtebrx 
bt the costovertebral ligaments during the re 
spiratorv ercursion of the ribs The extended 
period of postoperative traction on a Bradford 
frame followed &> plaster cast and brace for 
vears does not invite recourse to surgerv A 
minor point but of clinical importance is the 
fact that the x ra> picture mav not be ol anv 
assistance m determining whether or not fusion 
has been obtained The supenmposition of the 
shadows of potential areas of arthrodesis make 
this unlikelv Figure 6 is a case in point The 
patient had hcen subjected to a Hibbs fusion and 
complained of pain with inspiration and motion 
— where none had previouslv existed The x ra\ 
film did not furnish anv clues as to the localiza 
lion of the pseudarthrosis, w-hich was subsc 
quenth disclosed at operation A iibial graft 
was inlaid at the break and complete relief was 
obtained The authors wish to larrv upoothisas 
an undisputed fact —that presence of pain is 
indicativ e of interruption of fusion Pain is asso 
ciated wnlh muscle spasm when fusion has been 
attempted and failed This superadded spasm 
tends to increa^ deformitv In other words the 
modus operandi of the rapi.i increase of the dis 
tortion IS due to induced pam and lU resultant 
muscle spasm upon an unbalanced musculature 
FinalK the operating time of i to i>, hours is 
a major drawback when one considcn, the 


paucity of re.et\e that some of these patient* 
possess 

The Albee operation offers a technique cilcu 
lated to encourage corrective biomechanua and 
mobilizes the maximum osteogenicitv of verte 
bral bone The tibial graft is an active oslco- 
genetic brace which re-enforces itself bj prold 
erauon of bone at points of greatest stress 
according to Uolffs law In regard to this an 
interesting phenomenon has been observed I'e 
have noted that when the graft was implanted 
nearer the tip of the spinous process fusion 
occurred earlier and proliferation of bone was 
greatest This is entirely in keeping with th« 
mechanics of the operation- The spinous procc » 
IS the arm of a lever the fulcrum of which is lb® 
intervertebral articulation Therefore the lip 01 
the proc«3 is subject to the maximum stress or 
vice versa the greatest corrective effort should I® 
applied at the greatest distance from the fukrum 
I e at the tip Practica/fy this is not aJ«ai^ 
possible However the potential leverage of ih® 
spinous process is almost always available and is 
utihzed toils maximum extent in the AILee opera 
tion 

A studv of the trabecular system of a vertebra 
will elucidate this conception (I ig i) Frans 
latcd into mecbanital terms the significance 
of these systems is as follows The verlcbr^ 
manifest a more pTSUve function in the wMly 
and a more active function m their processes 
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Fig 4 Same as Figure 3 Four 3 ears after operation 
showing bone graft holding securely’ the corrected position 
of nbs after they were extracted from the pelvis at opera- 
tion Union with tenth nb at .-1 Xote increased density 
of tenth rib — also hypertrophy of spinal graft Full cor- 
rection not attained because of extreme contracture of soft 
tissues on concaxe side following extended consenatixe 
therapy’ This patient indulges in the most strenuous of 
exercises, including skating and tennis 

The body principally^ sustains pressure while the 
apophyses or processes are let'ers for the appli- 
cation of muscle force Thus, when the process 
IS fractured at its base, important hgamentous 
and muscular tension stresses are disturbed, so 
that the fusion obtained is unable to cope yvith 
the severe strain of the supenncumbent weight 
and pseudarthrosis u'ill result in almost 50 per 
cent of fusions attempted in the lumbodorsal 
region, in spite of the supporting brace (Steindler) 
The graft should cox’er 7 to 8, or suEucient 
yertebras so that the upper and lower poles yviU 
contact processes the y’ertebrffi of which have not 
rotated to the degree present at the apex of the 
cury’e In this yiaj’, a forceful derotating as well 
as straightening influence yy’iU be exerted on the 
intermediate y’ertebrm, and a correctiy’e force 
brought to bear directly on the vertebra: In 
contrast to the insertion of the graft for purely 
anteropostenor cury’atures such as Pott's disease 
in yvhich the graft is put in edgewise, it is impor- 
tant in this instance to put it into the split 
spinous processes and their embedding ligaments 
flatyyise, so that its maximum strength can be 
used as an internal lever and splint stiU further 
to force the spine into alinement beyond that 
secured by the turnbuckle plaster jackets We 
regard this as an outstanding feature of the opera- 
tion In extreme degrees of cury’ature, it may be 
necessary’ to shortcut seyeral y’ertebrse because 



Fig 3 Schematic representation of prop graft (Fig. 4) 
Xote interlocking of graft and tenth nb, also ausibaty 
grafts at right angle to spinal graft, necessary m extreme 
degrees of curvature 

of the impossibility of obtaining a graft of suffi- 
ciently acute curve. The}' may be controlled by 
placmg several ainxihary' grafts at right angles 
from the mam graft to the spinous processes of 
the central vertebrEe into which the main graft 
cannot be inlaid because of inadequate curvature. 
In this instance, the spinous processes are split 
longitudinally but crossyvise to receu’e one end 
of the auxiliary’ graft while the other ends are 
contacted vrith the main graft. This was neces- 
sary in our patient. E P. (Figs 4 and 5). The 
graft functions as a prop in this ty-pe of case and 
tends to be compressed between the bases of the 
arch This is a fay’orable stress for the graft and 
maximum proliferation occurs 

An analysis of the divers stresses and strains 
that the graft is subjected to in different areas of 
the spine and its response to these offers an inter- 
estmg study. Our iny’estigation along these lines 
yvill be published at a later date. 

The inferior osteogenicity of y’ertebral bone 
was demonstrated by Albee (i) in 1908, by animal 
e.xpenments This is readfly confirmed by the 
surgeon who rebes entirely on such bone for 
fusion. Furthermore, it will become quite evi- 
dent when the statistics concerning the failure of 
repair of y’ertebral fractures are studied, and 
particularly those of the transy’erse processes 
-Although h’ing yyholly vrithin muscle, when 
broken and not displaced, they unite in less than 
5 per cent of cases Spies states, in his studies of 


Tig 6 Fig 8 Fig 9 

Fig 6 Non fusion in spine after Hibbs operation Fig 8 Patient R 11 Excellent visualiislion of grilt 
demonstrating diflieulty of loealiring break Onset of pain m lateral roentgenogram This u of considerable aid to 
nhich did not eust before operation indicated failure of the surgeon in evaluating the progress and permanency of 
fusion— confirmed at operation In three locations fusion bony fusion 

had failed to take place but roentgenograms faded to dis Fig o Patient L \ This roentgenogram taken >4 
close iiitercuntions of fusion for the reason that the years alter the spinal graft was inserted has not yicldrd 
shadoMS of the bony elements were superimposed upon to the early tendency to progression— convincing evidence 
each other of the permanent corrective influence of the tibial graft 


an extensite number of cases of fractured artic 
ular processes, that they practically nexcr unite 
Likewise the progress of union in fractures of the 
spinous processes IS very poor lUis has offered 
an erabryological explanation He states that 
vertebral bone together with the cerebrospinal 



III, 7 Architecture of vertebra illustrating different 
and distinct systems of trabcculi The graft is inlaid and 
everts its stress through system 4 thereby obtoming maxi 

mum kvetage and corrective influence ( UtrrGallatsand 

Japot) 


system is derived prmopally from the ectoderm 
and that ectodermal tissue such as spinal nerves, 
have a low degree of reparative potentiality 
This IS a distinct contrast to rnesodermic tissues 
such as skeletal bones including the tibia, which 
exhibit a high degree of osteogenesis 
Because of this inadequate callus forming 
capability of vertebral bone it is clear that in 
order to secure a strong fusion, a single graft 
from a long bone of high osleogenicity should be 
used to supplement that of the local verlebri 
The tibia fortunately for the purpo<e of ihf 
reconstruction surgeon inherenilv has not onlv 
great osteogenctic potentiality and excellent re 
parative power but great strength When inlaid 
into the spmous processes it not only serves as an 
excellent correctiv c internal immobilization splint 
but immediately fuses by its own osteogenetic 
influence and that of the spinous processes them 
selves with the spinal column UTien one con 
siders the wide limits of variations inherent in 
different indivnduals in regard to vertebral osleo- 
geoKity It becomes incumbent upon the surgeon 
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to play the game as safely as possible and select 
not only an ample amount of bone in the form of 
a complete splint, but bone of the greatest known 
osteogenetic potentiaht}’ To relj’ on the low 
osteogenetic potentialities of vertebrse, particu- 
larly in the form of chips, is to gamble on getting 
a favorable outcome instead of being practically 
certain of it (2) 

In anal3'zmg the vertebral bone chip operation, 
ne mentioned the difficulty in folloiving the prog- 
ress of fusion bj' means of the x-ray picture 
After the tibial bone graft operation, the x-ra\' is 
invaluable m this respect Figure 8 demonstrates 
the excellent ^^sualization of the bon^’ bridge 
An important consideration when deciding 
treatment is the length of time required for an 
operation and the shock occasioned b}- it An 
operation that consumes little time and induces 
comparativety little shock maj- obnousty be 
undertaken when the surgical resistance of the 
patient is not of the best. The bone graft oper- 
ation has been completed in as little as 9 minutes, 
in a favorable case of Pott’s disease, if one’s 
operating team is thoroughly familiar with the 
routine and the special instruments used. The 
technique does not require excessive retraction 
and there is no necessity to operate more or less 
blindl}- in regions difficult of access (3). 

Postoperative care consists of 3 months in the 
turnbuckle cast, followed bj- phj-siotherapy. In 
severe cases, a modified Rnight spmal brace is 
fitted and utihzed until the x-ray discloses a firm 
bom' bridge of large diameter. 

^Modifications in the method not in accord with 
these principles dimimsh its efficiencc' and un- 
justly bring it into disrepute It cannot be 
satisfactorih' combined with the Hibbs technique 
because the spinous processes should not be cut 
off. Osteoperiosteal grafts are too frail to obtain 
an\' immediate immobilization Heterogenous 
grafts are biological!}’ unsound and are to be 
condemned In the series quoted above, Brogden 
reported non-fusion m 66 per cent of patients 
operated upon according to the Hibbs method, 
re-enforced by beef bone grafts Rib grafts do 
not ha\e the osteogenicity of the tibial grafts 
and do not lend themselves to being shaped as 
the strength depending on the thin cortical tubu- 
lar form is lost Their structure is too elastic to 
be able to exert the proper stress required. 

Preston, after a careful study of the literature, 
comments “It is evident that some form of 
operatiie treatment is thought necessary for all 
cases which cannot be easily controlled by exer- 
cise. Widespread dissatisfaction vith the results 
of fusion operations uhich do not utilize some 


form of internal splint is shown b}' the large 
number of new procedures reported, most of 
which are modifications of the Albee technique. 
Many of them are mechamcally unsound because 
either the firm anchorage of the graft is destroyed 
or the internal splint itself is composed of a 
substance which soon disintegrates ” 

This commumcation is based upon 51S cases 
over a penod of 26 years. In 7 cases, the spinal 
supportive graft or grafts have been supplemented 
by a costal pelms prop The anterior end of the 
tenth rib has been selected as the point at which 
to affix the tibial graft. These ribs, rather than 
one of the lower ones, have been selected because 
they are more firmly anchored to the thoracic 
cage and will therefore transmit the corrective 
influence directly to the spine X-ray films of 
cases taken over 20 years after operation disclose 
that grafts maintain their conformation and do 
not yield to the extensive pressure which the}’ 
have often withstood for so long a time. Even 
after many years their stabilizing and corrective 
mfluence continues. 

SDIDLAHY 

The bone graft is of the greatest aid to the 
surgeon in the following manner* 

1 The leverage and splintage action of the 
graft is exerted directly upon the vertebrEe them- 
selves at the cun'ature. 

2. The graft is subject to a favorable stress in 
scoliosis and e.xhibits remarkable h}’pertrophy. 

3. The graft lends itself to x-ray study m 
establishing progress and permanency of fusion 

4. The graft adds more bone when it is ur- 
gently needed; the bone in the spinous processes 
of thoracic region of spine is insufficient. 

5 The graft brings a rapid callus producing 
bone into a low osteogenetic area. 

6 Fusion after the curve is opened up or 
partially straightened often increases the height 
of the patient by several inches 
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P RIAMRl benign intraxentncular tumors 
are uncommon and, with few exceptions, 
the literature consists of scattered reports 
of ■v ngle cases Dand> (4) states that they 
consfitufe about o 75 per cent of all bram tumors 
hile this number 13 excecdingl> small, certain 
clincal and pathological findings related to these 
tumors make them of infere t 
The recogniijon of primar> benign intrascn 
tncular tumors b> clinical means ispractKaij^ 
impossible Usuallj associated with marked in 
crease of intracranial pressure, these ttiirors 
produce signs which, as a group point to no 
specific area of the bram but ma\ occasionally 
cause nt-urolcwical changes which direct attention 
to several wideh separated cerebral areas Thus 
the symptoms and signs are apt to be quite con 
fusing However, with the advent of pneumo 
graphic studies as an aid to the localization of 
intracranial growths, the absence 01 localizing 
phenomena has come to be of Ie«s serious consc 
quence than formerlv 

From the standpoint of the bio history and 
histological character 0/ the tumors the prognosis 
for the patient is excellent but the barge sut 
which these tumorK attain and the trauma which 
IS concomitant with their removal makes this a 
hazardous procedure The studv of the pa(hoIog\ 
of this group of tumors has been negl^cd to a 
great decree As Davis and Cushing have stated 
there IS 1 tendency in the literature to desenbe tn 
one cate{,orv a great variety of lesions whiih pro 
trude into the ventnde and to as«umc without 
accurate histological evidence, that they actually 
have originated from the adjacent plexu« 

The 3 following cases are 0/ interest both from 
the clinical and pathological standpoints The 
diagnostic difliculties have already been referred 
to and the fact that all three tumors arc pnmary 
fibroblastomas which arose, wuhout reasonable 
doubt, from the choroid plexus or tela choroidea 
makes them worthy of consideration 

Fc >m the Clevrclanil O me ... 

rrt MKibtforetheCleveUna N«ur lokival railun 

Ohio May iviJT 


BEPORT OF CASES 

CvE» Thepatifot a year olj white man entered 
the hospital la Septeober ipiy complainini; of severe 
beadachn nervousiiess loss of memory am) slasjrerinz 
gart. About 6 w ecks before admission he had etpenenced 
a severe headache which had lasted for about 6 hours Two 
weeks Uier he had an attack of famines* which hadlasied 
but a levv muiutes hollowing these episodes he baffle 
very nervous some unsteadiness in walking developed and 
hebad tost conAden e in himself Drowsine s had been 
pteseni smw ibe beginning eJ they ear but there had been 
IK) nause# or vomiting for jwceksprevi v.s to admiss on 
the pauent had himself noticed a failing memory snd for 
me past to days the headache which had btrn oitil 
marked over Ihe vertex bad become aJcJost eon lani N" 
history of failing vision scmoiy or motor defect was 
ehviied nor had thvre b«n diplopw or tinnitus 
NeurologK-tl exammalMn reveaKd Iittlv at that tune 
fherewasaslight bilateral eiophihalmia (otnedwrcaied 
audiioiy acuity on the right Side and a slight amount of 
ataxia Molorandsensorydefectsvvereabscnt 7heoplic 
discs appeared normal Subjectively there was a loss of 
mernoiy and some dizziness I recimcn for theadsiimstra 
tion of luminal was instituted and the patient was told to 
report at regular rntfrvals for further of, servafion 
Repeated spinal nunviures during the subsequent inter 
val revealed normal fluid dynamics out someinnthoehro 
mia flonever aPer a months the patient began to sAo» 
debnite signs of an expanding intracranial lesion Ife was 
found to be mentally dull and he had almost total motor 
apha*ia There was *)is,ht edvma of both optic discs, hut 
dennite choking was aliscnt bilateral esophihalmas was 
present Marked hvpertoniciiy was present over tie tnlir* 
right side and the Bibinski sinO was present bihterall) 
There had been a Iransieol paralysis of the right liwcrpart 
of the face and the headache* had Leiome more Kvere 
In Vovember ipr? in the hope of hndinga repiovable 
growth an o'teOpIastiL (lap was reflecltd in the )<« 
temporoparietal region The egjJdnng bmrn cannuU 
localized a deep sealed tumor Ihe wound was closed 
leaving a decompression without an allernpt at removal 
ofgrowlh A/terasnmewhatstormj course pativnlwasdis 
charged with little imprvvemcnt over his farmer condition 
Subsequent therapv with Micred i rays was folkwed by 
cDitsiderabfe improvcmen I and he w as practically symptom 
free up to the time of the sciond admission in July 19JO— 
ja months after operation 

TnO days previous to the second admiss; n Ihe patient 
had ejqwrtci'ccrf a generalized lonv ul»i >n m his sleep but 
aside from a rall-rr s’uszsb nwMality avd a , 

drawling siiecch ther was nothing l) sugccsl a lereOrai 

kswn I ncepbdloKraphy was advised in the h >re m 
kx^tzing a cyst which cnuH be drained Aoentgen f* 

aminaUonfUg i>f,aveevidencco/4larjTOlu(norolr>trucl 

iJig the posterior portion of the body of the vcMncle mlM 
i ft oiapitopanetal region 
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Fxg I Encephalogram The outlines of the pre\ lous 
bone flap and decompression are e\ ident There is dilata- 
tion of the right \ entncle The left c entncle is obstructed 
so that onlj- the anterior half of the body is nsuahzed 
Case I 


Under acertin ether anesthesia, a left occipital crani- 
otomy i\ as performed Cannula exploration \nelded 3 to 4 
cubic centimeters of yelloa coagulable flmd at a depth of 
about 3 centimeters An mcision into the cortex exposed 
an encapsulated tumor ahich apparently a as confined to 
the posterior portion of the left x entncle An immediate 
biopsy a as reported as possibly a fibroblastoma Since 
piece-meal remox al aath the electnc loop caused marked 
bleeding, the groath a as remoxed by finger-enucleation 
after a prehminaiy transfusion The tumor came aaa> in 
ta o pieces and this a as foUoa ed by sharp bleedmg from its 
anterior attachment ahich was a ell foraard on the mesial 
a all of the lateral x entncle The antenor limit of the 
groa th a as almost as far fora ard as the foramen of iionro 
This antenor portion a as much more firm and much more 
nodular than the posterior portion and a as thought to be 
the older part of the neoplasm 

Although the immediate response after operation aas 
surpnsinglx good, the subsequent course aas consistently 
doa nhiU \n encephalogram made 10 dax s after operation 
shoa ed that the sxmmetrj of the x entncles aas restored 
and there aas no ex’idence of a clot The patient died 5 
xxecks after operation Xo autopsj aas granted 

Pathological description The total weight of the tumor 
"as 135 grams The largest piece measured approximately 
^ b\ s bj 5 centimeters and aas graxTsh-a hite, soft, and 
rather friable \ scantx capsule cox ered the surface The 
cut surface appeared slightly granular and xxithout ahorl 
formation \ smaller piece xx as somea hat firmer and rather 
nodular, but differed m no significant a ax from the aboxe 
Sections of the tumor xx ere stained xvitli hematoxx lin and 
eosin, Mallor>’s phosphotungstic acid hematoxx lin, 
M eigert’s resorcin-fuchsin for elastic tissue, W ilder’s silxer 
impregnation for reticulum, Mallory ’s anilin blue orange 
O, acid fuchsin, and Perdrau’s silxer impregnation for 
conncctixe tissue Poor staining quality interfered to some 



Fig 2 Section of tumor Xote the mdefinite cell 
boundanes and the abundance of mtercellular collagenous 
material Case i (Hematoxylin and eosin x 120) 


extent xxuth the histological examination of the specimen 
Microscopically , there is present a rather thin capsule 
composed of moderately dense collagenous connectixe 
tissue contaming numerous small, thin a ailed x essels The 
tumor tissue is quite cellular and anth some disposition 
toward ahorl formation, although this is not marked m all 
parts of the tumor The indixudual cells hax e moderately 
small, round or oxal, xacuolated nuclei xxhich contam a 
relatixely small amount of chromatin matenal in the form 
of coarse granules Sex eral nucleoli are usually present and 
the nuclear membrane is fairly distinct There is a fair 
amount of finely granular cytoplasm ahich tends to be 
bipolar in distnbution, although cytoplasmic boundanes 
are quite indistinct and often mxasible Intercellular 
matenal is quite abundant and, although the tumor appears 
densely' fibrous, a definite reticulum is not present (Fig 2) 
Hoa ex-er, about the x essels in the immediate surrounding 
tumor tissue, there are small collections of fine fibnls xvhich 
appear to haxe their ongin from the xessel walls There 
are numerous thin a-alled x-essels and occasional large x es- 
sels both of which are filled with moderately a ell preserx ed 
blood 

MTiere ahorl formation is marked, hyalinization is often 
present and a few xxell formed calcospheres are ex ident 
Fibrogha fibers xx ere not demonstrated by the special stains 
although It 15 possible that the poor state of preserx ation 
of the tissue interfered xxath the staining of these Pleo- 
morphism is not marked, although occasional cells contain 
sex eral nuclei and cells aath large round, sxx oUen atypical 
nuclei can be found Scattered throughout the tissue are 
numerous round cells and in a fexx places these appear as 
focal collections \reas of degeneration, although present, 
are not particularly common and not xery extensixe 

The tumor is regarded as a fibroblastoma 

Case 2 A patient a 26 year old xxhite man, xxas ad- 
mitted to the hospital in ilay , 1932, complaining of ataxia 
headaches, spontaneous xomiting and droxxsiness The 
patient at the time of admission xx as stuporous and it xx as 
necessary to obtain most of the history from his xxafe 

Headache of mild sexerity had been present for 5 years 
\bout q months prior to admission, the headaches had in- 
creased in sex erity and spontaneous x omitmg had becun 
For about 3 months the patient had complamed of attacks 
of pain xxhich xxere localized to the upper cemcal region 
These lasted from 15 minutes to 1 hour and necessitated 
Eitlmg xxith the neck boxxed and the chin resting on the 
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1 12 3 PhQtQmieroj?raph of luiBoi- Note e\N)cni libro 
bU^lic charatler of the cells Case i (HemaiOT))in and 
eosin X 187) 


ittrnum -lihout 5 iteel* before adnjKswn the patient fuel 
been ho piUlixed el euhere for observation and at that 
time atuia Kith staititermg to the ri^ht bad been noted 
I Or $ da^s prior to the first hospitaluation there bad been 
marled dmu smess and regurgiution of food tbroush the 
no>e had pret ented him from obtainuic mucb nourishment 

Neurological examination ^axe de£ci(e evidence of an 
expanding intracranial crowth although localuation was 
uncertain There were bilateral choked discs with edema 
of one diopter on the right and tno diopters on the left The 
left pupil Has fixed to li>,hc aod although a definite D>stag 
mus was absent short nystagmoid lerks were present when 
the patient fixed theejes to the left \ partial iwer facial 
paralysis was present on the right and (herenasgeoeralued 
muscular weakcess most marked in the right arm and leg 
StnsaMn naaooniu) throughout iltatia nas present and 
the Romber^ test Has positive the tendency being to fall 
lu the light Afoderate bilateral adiadochoeinesia was 
present alio The abdominal reflexes n ere ab^ni and the 
gag reflex was impaired The posture causing the patient 
the least discomfort was with (he head bent forward and 
the chin resting on the rhe t rcrimctry could ool be 
earned out Roentgeaognm'i of the sluB gave evidence ol 
long standing increased pres ure There was atrophy of 
the dorsum sella and clinoid procesvs with erosion of the 
floor of the sella turcica 

ientrtculoscams taken on the third ho pitxldsy sbow«d 
the air prevent only m the posterior portion of the right 
ventricle anl this was dislocated to the right The icn 
tricuiographic diagnosis was tumor of the left frontal lobe 

Left frontal ctlmolomv was performed folliwing ten 
tncuiogtaphy The exposed brain was tense but otherwise 
normal in appearance Inci ion into the brain exposed the 
outer surface of a firm encapsulated tumor coniuird within 
the antenor hom of the left lateral irntrtcfe \fter con 
viderab'c diflkulty the tumor was removed m two large 
pieces Free bleeding occurred from the tumor bed the 
blood coming from the \es«cls of the vhortid plexus about 
the foramen of Mtmio 

FoUowm" a Slotm) posloperalive course m which infet 
lion complicated recovery the patient wa dr'charged on 
the forty filth hospital dx/ lie was re admiuel i month 
hter compUiniru; of drowsiness weakness and pro^tUe 
vomitns Neurologic exammalion was es'enlialfv nejpi 
tive but m view of a previous infet tion and thepicvtnceoi 
a high p nal fluid cell count exploration f r a leiebral 



Fig 4 1 reroperative ventriculogram TherebtnarW 
(blatauonof tie right v»i Inile In Ibeldtventr tie litre 
IS an obstruction at about the midpoint of the lody to tiaf 
only the anterior portion and the occipital boro u visual 
ued Case 3 


abscess was carried out No lesiin nas discovered and 
subseouent ventnculographic studies revealed sothingab* 
normal aside from the presence of a moderate dilatation of 
the ventricles The patient was di>chirged on theievealli 
hospital day with considerable unprovement in bis condi 
lion lie died bovvever r month later Noautop/ass 
granted 

PiitMft'Mi it cri^/ioa The weight of the two lart 
tumor masses was i«© grams The Jailer mea urnJ 7 by 
I 5 by 5 s centimeters and w ith the etcrption of one sut 
face wbith was cut across in removal the tumor wascov 
ered by a smooth thin gli teningcap uleinvibichiiuincr 
<m> veins were \i ible The surface was irrcmlar »iii 
numerous large bos>es ‘'cciions through the tumor mavs 
revealed a uni/ormlv white somewhat granular surface 
with numerous areas of recent hemorrhage No cy^ls were 
present and gross cakificalion was not observed The 
mailer mass weighed 45 grams and mca-urrd 4 s by 4 by 
t y centimeters Thetis ue was similar to that of Ihclar^r 
mass but due to the presence of more diffuse hemorrhage 
Its color was grayish red 

Tissue taken from various portions of the tumor »« 
stained by the methodi b led prevnou ly Here again the 
stainingquahlyof the ns ue interfered w ith the roicro'coric 
study of the grow th 

MKroscxTiicaBy there is a thin camulc compoved « 
loo ely woven connective ti ue in which numerous la"* 
and •mall vesseU are present The cells are arranged “ 
sheets and although the first impression 1 one of inaikri 
streaming and parallch m clove examination reveals tit 
fact that thi picture is due to the peculiar tvr< of • roma 
present The individual tumor cells are small round or 
elongated and for the most part quite uniform They 
contain one but rarely two small round rathrt 
nuclei in which the chromatin material appears a' 
granulcx Tlie nucleus is u uvlly centrally placed an^" 
most instances occupies a large portion of the Ctlk f" 
cytoplasRi IS moderate in amount and often appeara as • 

mall nmafnrut the null U 5 ft 1 linely granularanlquile 
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Fig 5 Photograph of tumor at operation Ca=e j 


eosinophilic. Mitotic figures are present but not numerous 
The tumor has an abundance ot fine, collagenous stroma 
which supports numerous, fair size blood vessels. Specific 
stains fail to reveal fibroglia. 

Degeneration 15 quite extensive and gives the tissue a 
looselv w oven appearance. Definite w horl formation in the 
tumor IS not present and streaming, althouzh present, ap- 
pears most marked w here degeneration is present. In some 
areas the cells are in close contact to form sheets w hile in 
other places, streaming and parallelism predominates 
(Fig. 3) Extensive degeneration causes the tissue to 
appear under low magnification as focal cell collections 
separated by bands of fine collagenous connective tissue 
The tumor is regarded as a fibroblastoma. 

CtSE 3 The patient, a 3'^ jear old white_girl, entered 
the hospital in February, 1935 because of dimculty m the 
use of the nght arm and leg. About 7 months pnor to 
admission she had been knocked over by a dog and had 
fallen forably, but there w as no history that she had struck 
her head .About that time the parents noticed a tremor in 
the nght hand w hde the child was eatmg. Upon medical 
advace, she w as put to bed for i w eek but upon getUng up 
uncertam gait and marked difficulty in walking up and 
down stairs had been noticed. The child had become quite 
imtable and it w as observ ed that the left hand was used 
much more than the nght. There had been an increase of 
about I centimeter m the circumference of the head m the 
precedmg 7 months -At no time had there been headaches 
or vomitmg and speech had been normal 

Exammation at the time of admission showed a bnzht 
child wath a large head and an uncertain gait. The pupils 
were somewhat dilated but were equal and regular and 
responded normally to both light and distance. There w as 
no nvstagmus and the extra -ocular muscles were normal. 
Macewenh sign was positive. There was questionable 
slight w eakness of the nght low er portion of the face and 
me right hand, and defimte ataxia of the right hand and 
leg Deep and superficial reflexes were all active and equal 
but the Babinski response was present on the right. Both 
optic discs show ed definite cho^ng, and pressure over the 
left temple caused some pain Perimetry was not earned 
out. The chnical diagnosis made was left frontal lobe 
tumor. 

On the day following admission durmg the process of 
V entnculography a cj st w as encountered through a drill 
opening in the left parietal region and about 30 cubic 



Fig 6 Photomicrograph of tumor. Xote the fibroblastic 
character of the tissue and the intimate relationship be- 
tween tumor cells and bloodvessels. Case 3. (Hematoxylin 
and eosin, x 105). 


centimeters of thick yellow fitrid was removed at a depth, 
of about 4 to 5 centimeters. Following this procedure, air 
was introduced but from the subsequent films it was im- 
possible to state w hether the injected air outlined a cyst 
or an obstructed posterior bom of the left lateral ventricle. 
Consequently, oo cub'c centimeters of nufd from the right 
lateral ventricle was replaced with air and roentgenograms 
were made These revealed a dilated right ventricle which 
was dislocated to the right and an obstruction at about the 
midpoint of the body of the left ventricle (Fig. 4). The 
diagnosis of left parieto-oeripital cystic glioma was made 
and immediate operation performed. 

Through a left panetal craniotomy opening, the brain 
was explored The cerebral surface appeared normal with 
the exception of two gv-n in the mferior portion of the 
parietal lobe. These were pale yellow , and soft. and. upon 
exp'oration wath a b'opsy cannula, increased resistance wxls 
encountered at a depth of about 3 centimeters. Several 
smaE fragments of tissue w-ere removed with the cannula 
but because of the location and depth of the growth it was 
considered unwise to attempt its removal. The tissue re- 
moved proved to be normal famm tissue without evidence of 
mfiammation or neoplasm. 

The postoperative course was uneventful and the patient 
was discharged on the sixteenth day after operation. There 
was no measurable chokmg of the optic discs and the degree 
of ataxia was decidedly less than at the time of admission. 
Roentgentherapy was instituted and the child continued to 
make good progress untE about 2 months after discharge, 
at which time she suSered from an illness m which vomiting 
was a pro min ent feature. FoEowing this episode the use of 
the tight side was definitely impaired. Symptoms of 
pressure developed graduaEy unt 3 . in Xovember, 1035, zo 
months after the first admission, the patient was re- 
admitted for aspiration of the cyst. .About 100 cubtg 
centimeters of syrupy, yeUow- fluid was removed with sub- 
sequent improvement in the child’s condition. In January. 
1936, It was necessary again to aspirate fliiirL At this time 
the child had complamed twice of headache, and spontane- 
ous vomitmg had been present. One hundred cub'c centi- 
meters of fluid was removed but with much less improve- 
ment than was formerly obtamed. The subsequent course 
was down-bill and m March, 1036, it became apparent that 
radical operation was the only measure which could 
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rj„ 3 Photomicrograph of tumor Eole evident fibro 
blastic character of the cells Case » Olcmatoaylm and 
eosin t J87) 


jterouw M«Jit Cweek before admission the patert had 
been ho piialiaed el ewhere for observation and at that 
tune ataxia uith ataggerinj: to the ti^bi bad been noted 



Pig a Pre-operatue venlriculogfam There u worked 
dilatation of the right ventricle In the left ventricle there 
‘ ‘1 obstruction it about the midpoint o{ lb* body M that 


Case 3 


abscess was earned out ^o lesion was discovered and 
subseouent veBineuJographje studies revealed flotlwjw*^ 
normal aside from the presrtice of a moderate di’aia waot 
the ventricles The patient ua» discharged on the seventh 


marked dronsiness and rnvfiimion ^ foed through the 
nose had prevented bun from olitaining much nounshrneat 
Neurological etamination gave definite evidence of a" 
expanding intracranial grovvtb although localisation «a. 
uncectain There were bilateral choked discs nith ^ema 
of onediopter on the right and cv^odlopterson the left The 

left pupil was fixed to light and although a definite nvsiag - 

musviasabwrt bortnjstagmoid jerks were present when hospital day with consiierable improvement in hiseond 
the patient filed the ejes to the left \ partial loner facial (ion lie died however r month later Soauteps/nas 
paralysisnas present on (he ri^ht and there ua< generalised granted 

muscular «<akncs» most cracked in the tight arm and leg Jalfoloti al ifeienplm The Height of the two large 
Sensation was normal throughout Ataxia nas present and tumor masses was 190 grams The larger measured 7 b; 
the Rombetg test «a* positive the tendency Iwng to fall s j by j e centimeters and »ilh the exception of onevut 

to the Tight Voderate (.ilate*Hl sdiadochoa’ieua nas (ace nfucb nav cut acro's in removal the lumorHastov 

ered by a smooth thin fclisieningtapsulc in whitl nuirtt 

ous veins viere visible Ihe surface was irregular viitb 
numerous large bosses ''cclions through the tuirrc ma^s 
R-veated a anfformfy «hite siimetthat granuiar s r/acc 
nith numerous areas of recent hcmorrhairc NocyslsHcre 
.-yj .. present and gross lalcitication was not observed The 
n of the smaller mass neighed 45 grams and measured 4 s tv * by 
3 5cenrioieten» JheUs ue»assimiJar lolhat i<f ihcKC!: r 


e diffuse bemorthafe 


.. ._e tiRhi 

pre ent also The abdominal reilexes were absent and (he 
ga^ reflex was impaired The posture causing the patient 
the least discomfort was with the head bent foruan) and 
the chin cesfrng on the che r Perunetry could not be 
earned out Ro<iMg''!ioscam»of the skull gave evidence of 
long standing increased pressure There was atrophy of 
the dar um sella and clinoi J processes Hiih ero i< n of the 
iioord the sella luriiia 

kenlnailograms taken on the third bo pita) day showed 
the an pre ert only in the posterior portion of the ngbl 
venicvlc and thi was dislocated (0 ih' right Tbc ven 
ttivolo„raphic diagnosis nas tumor of the Ml frontal lobe 
left froilil cranntotnv was performed folloning ven 
tricuiogtaphj The exposed br*in «as tense but oth^l e 
normal uv appearance Incision into the brain exposed the 
outer surface of a firm encapsu'atcd tumor contaicduuhut foowlv 
the anterior horn of the left lateral ventricle After con 
viderab’e dJTicvilty the tumor uas romoved in tHo large 

E ifjfS free bleeding occurred from tic tumor bed the 
lood coming from the vessels of the choroid plexus about 
the foramen of Aftpuro 

Follow ink, a stormy posioptraiue course m whith mtec 
tion complicated recovery thcpitientwa dischxrited m 

the lortr Wth hospi^l day He was re admitted a monlb ruxix* »n •»»*■•“ k.u, k... y.a.k..«i 0^,-%-.. — -- 

Jat% coropJiining of drowsiness weakness »r J proycetd gtanulea The nucleus is u ually cenirally 

vomarnc Neurologic eianiinaiimi was e -wmlia'ty nega most insiances orcupie a larti porlon oi the ‘•r'' 

tier but iiv view of a previous infect im and iheprccexiteU tjrtop'v m u tnoilenle in am uni and often *PI^*’J * ^ 
tier WHO view <1^ _P,_ — 1..^.„ urebra) smallnlnnb.'ut the ruvlcus !i i 1 twly i.cinuljr »rd<lU'« 


mass but due to tbc presence of k 
Its color w ax grayish red 
Tissue taken from various portions of the tumor w« 
stained bv the methods listed previously lie « agiio the 
staining tpi^ity th® tissue interfeixd with tleirivtostopie 
study o( the (.row ih , 

Alicroscopitally there is a thin capsule compoved ol 


« y I h numerous iirte 

and small vessels ate present The cel/s are arranged ja 
sheets and allhougb the o t laipre sum ts one of markco 
stmapung anJ ptrallili m tiose etarmnation rtseals toe 
fact that thispir'um tstiue u the peculiar type of siroma 
present The tadnvluai turn jr crih are small round of 
elongated and for the mo t pirt quite imifomi T*'«y 
contaw one but car Iv iwii small rouod rather dense 
ruclei uv which the chrimiim material appears 


a high spinal lin'd tell count exploraiu 
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■\Miile m man\ instances the s>-mptoms are less 
than 1 year in duration there are unde \ ariations. 
The successful remo\al of an intraventricular 
tumor from a patient in nhom symptoms had 
been present for zi years has been reported (lo). 

It must be remembered that, in tumors in this 
location, the duration of symptoms is no indev of 
the malignancy of the growth since, by reason of 
their location, they may block circulation of the 
cerebrospinal fluid and produce fulminating signs 
of increased intracranial pressure, despite the fact 
that they may be encapsulated and perfectly 
benign. 

PATHOLOGIC \L CONSIDERATION- 

Tumors arising from the choroid villi have been 
described and usually referred to as psammomas 
(3, ii) or memngiomas (Sj. Although the mi- 
croscopic structure of these tumors is variable 
many of them cannot be distinguished from the 
common variety of meningioma. The tumors 
described here differ from the common variety of 
meningioma and, for reasons to be discussed, have 
been called fibroblastomas 

As has been pointed out elsenhere {zj cerebral 
neoplasms composed almost e.vclusively of fibr<> 
blastic elements are e.vtremely uncommon. Their 
origin has not yet been definitely estabhshed. al- 
though Alpers has stated that these tumors may 
arise from the pia, the vascular adventitia, or the 
pentheliura of the blood vessels Inasmuch as the 
embryological derivation of the leptomeninges is 
still the subject of considerable debate, the term 
fibroblastoma eventually may proie to be in- 
correct 

There are several reasons for belie\-ing that the 
tumors described here arose from the mesodermal 
elements of the choroid plexus Collagen fibrils, 
fibroglia fibrils, and elastic fibers are known to be 
the products of cells potentially fibroblastic. The 
first tumor described is densely fibrous and quite 
cellular and contains considerable intercellular 
collagenous material In the third tumor, m 
addition to an abundant collagenous stroma and 
numerous fibroblasts, there are scattered areas in 
which fibroglia fibnls are present \Miile the 
fibroblastic character of the second tumor cannot 
be estabhshed definitely it appears that all three 
tumors are fibroblastomas None of the tumors 
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contained a definite reticulum. The three tumors 
described here probably arose from the fibrous 
elements of the choroid ple.\us, either from the 
numerous fibroblasts found normally in the 
choroidal villi or from cells potentially fibro- 
blastic. 

SUlIlLUtV 

1. Three cases of primary fibroblastoma of the 
choroid plexus of the lateral ventricle have been 
described. -All 3 tumors were removed at opera- 
tion. 

2. In none of the 3 cases was the intraventricu- 
lar location of the tumor suspected from the 
clinical findings and in all 3 cases the exact 
localization was made at operation. 

3. The tumors are of mesodermal origin and 
probably arose from the fibrous elements of the 
choroid plexus or tela choroidea. 
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Mssiblj si\e the chJd Vt thu tune there Has a hirfi 
clepree ol papilledema marked ataxia ntid separation of 
the cranial sutures 

Throui,h a craniaiomy opcnm^ corresponding lo that of 
the prcaious operation, the left parietal refion of the brain 
H as ajjam exposed \n incision through the cortex disclosed 
a colltxtion of 6 or 8 cysts a)] of uhich were located in a 
preatly dilated posterior ham of the \cntficle LxaruauoR 
of these brought lo victt a large firm smooth encapsulated 
tumor lying anteriorly (fig r) \\iih the electrosur^hal 
loop tbe tumor ii as romoved piecemeaf untd there lemained 
only a small portion of its anterior «all which was found to 
be attached to the choroid plerus at a point oraosite a 
greatly dilated foramen of Aionro The vessels of the 
choroid plexus were greatly dilated ani represented the- 
only point of attachment of the grow th \lter coagulation 
of these it was possible to remote the last fragimni of 
tumor tissue An enormous cavity resulted the walls of 
V b ch consisted of the tpcndjMaHnng of a greatly dilated 
lateral ventricle The cavity was filled with saline and the 
wound was closed in the usual manner 

The 'ubstquenl cour e was uneventful and the patient 
lelt the hospital on the eighteenth day after operatioo at 
the tune of discharge there was some residual paresis and 
ataxia of the right side but not demonstrable aphasia 
Nine months after operation the patient was able lo run 
and walk alone She was able to use (hent,hl arm and leg 
aod her conduioQ had continued to improve steadily flow 
ever there was still a definite rikhl hcmiparesis 

PmMegiul desrriptieti The total amount of tumor 
tissue removed weighed atj grams The largest piece 
measured 4 5 by 4 ; bv j centimeters and was covert on 
Its outer urfaca by a thick, jeUow ivh gray to grayub white 
capsule At one point a Iragment ol choroid plexus wa> 
attached to thesurface The tissue « as quite firm and upon 
section presented a homogeneous >elIowish gray ome 
what granular surface 

Sections taken from various pans of the tumor were 
staimd by the methods already enumerated The tumor 
IS coverca with a moderately thick capsule consisting of 
fair’y icllufar collagenous connective tissue in which 
numerous large and medium sianj blood vessels are present 
The tissue is composed of sheets of cells of the connective 
tissue type with fairlv marked streaming and somewhat 
less marked whorl {onratwn De„eneration is extensive 
throughout the tissue 

The parenchymal cells are fibroblasts with elongated 
campact and highly chrotnophilic nuclei and a lair amouol 
of pmk slainirg cytoplasm w hich is bipolar in distnbotion 
(( ii, 6} Intercellular maieriat is abundant and fonns a 
heavy collagenous carpel 'filolic figures are not com 
monly found Vessel paces are quite numerous and about 
these there is some tendency for whorl formation with an 
intimate relationship existing between the walls of the 
vessel and the surrounding tumor tissue 

V'though not very abundant there are isolated areas 10 
which hbrogliafbnlscanbeseen bcaltered here and there 
throughout the tissue are small focal collections of hyper 
pUstic epithelium denied from the choroid plexus Ihcse 
have round vacuolated centrally placed nuclei and a small 
amount ol very lightly staining cytoplasm with abnosi iw> 
definition of cell bouudxnes No reticulum could be 
demonstrated in the tumor tis ue either with the Wilder 
or 1 erdrau method alttoueft the fader demoiKtrated 
beautifully the abundant inteicellular eoUagenoos xlioma 
v^tions Uken at a point corrc'pomfmg to the choroidaj 
tissue seen on the gross specimen reveal the pre*«ice « 
numerous vilU containing large a 
thin poorly formed walls 

fhe tumor •' •-"'’-•i-ft ; 




IS regarded as a typical fibrobla tsma 


CUVieW. CO\!sIDEIlATIO\i 

Although the incidence of luwors of the bictal 
venlricJeisreladvcK loiv Ihev arise often enough 
m neurosurgital practice lo make their cliniraJ 
considcrntion of value There is no clinical picture 
which will Jocnlize an intravenlncular growth al 
though there arc certain neuroiogical features 
which mai at times direct atterition to the posu 
hifitv of a lesion in this Jocation Thjs ij, pa iia 
Jarly true when localizing signs are absent in the 
presence of an obviously expanding intracranial 
lesion 

Periodic headaches or intermittent attacks of 
increased intracranial pressure have bo h been 
cited as the most suggestive evidence of a growth 
uKhm the lateral ventricle (5; This pcriodicil) 
IS due to the ball valve action of the tumor and 
can occur in other parts of the ventricubrs)sleDi 
namely m the third ventricle (6> Whenthelarge 
si?e of the tumor prevents it from moving freeh 
or vxhen local adhesions fix the tumor in one 
position this phenomenon mav be absent as it 
was m the j cases presented here Obvious signs 
of increased inlracrarial pre» ure may be late in 
developing in paiienis ol the younger age group 
since here cranial euture separation may serve to 
decompress the brain until the bulk of the tumor 
plus ine concomitant cerebral edema overconws 
(his compensation Of the host of signs aod 
symptoms described hemianesthesia and hemi 
plegia have been pointed out as the most im 
portant localizing ev tdence This is interesting m 
new of the fact that in none of the 3 cases 
describeti here was there any evidence of smsory 
impairMnt Mans of the signs are nusJeadin? 
and in one instance al least the presence of 
staggering gait ataxia and positive Rombergs 
sign has led to cerebellar exploration (7I 

Intraventricular tumors appear to occur most 
frequently during the 1 rst three d“cade5 of I'f^ 
Dandv (5) found that m about 67 per cent of the 
ca csof tumor of the lateral ventricle, the patients 
were le-« than 31 years of age at the time ot 
operatjon or necropsy and that nearly 50 per cent 
of these tumors occurred before the age 
years \an Wagenen has reported the succcs'iui 
removal of a pajulloma of the choroid plexus from 
the lateral ventricle of an mfant 3 months old 
and Graves and Fliess report the occurrence of a 
similar tumor, found at aulopsv in the left lateral 
veiiln'‘Ie of an infant g months old Tchernv 
scheff and bis associate^ have rejKjried a psam 
moma which was located in the right lateral ven 
tnclc of a f»v to vetrs old and thnslo}>he has 
re(iorted a similar tumor which was found in a 
U>\ ij^x years old 
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by (i) inspection and palpation of tbe tumor; 

(2) pdpation of the lymph nodes in the neck; 

(3) biopsy of the tumor. The findings of each of 
these examinations should be known before 
treatment is dedded upon Biops}' tissue can be 
taken from the ulcerated surface of the tumor 
with a punch; this step should be a simple one 
and should not cause pain or danger to the 
patient. The report of the pathological examina- 
tion must go further than merely state the 
presence or non-presence of cancer It should, if 
an epidermoid carcinoma, give information as to 
the index of malignanc}^ according to Broders 
or some similar dassification. 

An attempt at cure should be made in cases in 
which the largest Ijmph node is i centimeter or 
less, and in which the tumor is not over 2 centi- 
meters in diameter, if of pathological grades 2 or 
3 and also if the tumor is wider than 2 centime- 
ters, but not over 4 centimeters proNded the 
lesion is of papUlaiy dTiej does not infiltrate, and 
is of pathological grade 1. 

THE PREPARATION OF THE PATIENT FOR 
CURATIVE TREATMENT 

Good hygiene of the mouth must be achieved 
before starting any course of curative treatment 
In more cases this udll entail extensive extrac- 
tions than it will entail mere cleaning and 
temporary filling of teeth This takes time, but 
it is beheved to be so important that up to a week 
or 10 days for the extractions and partial healing 
of the sockets may well be spent in this effort 
before operation or radiation Many serious post- 
treatment infections are thereby avoided and no 
appredable increase in the size of the tumors 
have been noted during this time 

THE CURATIVE TREATMENT OF THE LOCAL 
LESION 

The results of treatment by modem methods 
are very close to each other. A clean surgical 
excision b}’’ endothermy probably gives the least 
painful convalescence We tend to favor this 
method especially if there is associated leuco- 
placia, as the latter does not respond well to 
radiation. A proper surgical endothermj^ or sur- 
gical excision operation should excise or deidtalize 
the normal tissue to a distance of at least yi centi- 
meter m all directions beyond the edge of the 
gross cancer, and if possible, i centimeter dis- 
tance is better. Endothermy combined with sur- 
gical excision is absolutely the method of choice 
if there is invasion of the jaw. A wide resection 
of the jaw wiU be followed by cure in many such 
cases. In an increasing number of the curable 


T^^JBLI; I.— CLINiaAL VERSUS PATHOLOGICAL 
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cases, howe\ er, the treatment starts with a series 
of 2000 to 3000 r units of short wave x-ray, given 
through the skin or 1500 units intra-oraUy if the 
tumor is so located that this is feasible ItTien 
this treatment is started, no change is ever made 
to surgerj' later. Three weeks after the first 
treatment the situation is reconsidered and fur- 
ther treatment given by either more x-ra\' or by 
the implantation of radium needles A third series 
of treatments is given by x-ray at the end of a sec- 
ond 3 weeks when the dose is pushed to the limit 
of tolerance of the skin, the underhdng tissues, 
and the patient. This is not necessarih' the onh^ 
way to give x-ray. Ben-en, of Stockholm, favors 
daily doses for i month, totalling 5000-6000 r 
units. If, after this treatment, the tumor has 
not regressed or, if after regression it recurs, no 
further effort is made to cure After several 
months a few hundred, but only a few hundred, 
r units may be tolerated for palliative purposes. 

THE CURATTVE TRE.ATMENT OF INWOLI-ED 
GLANDS IN THE NECK 

_ It is often impossible to tell by clinical examina- 
tion whether glands palpated in the neck are actu- 
ally involved by cancer or not. There are two 
reasons for this First, I'erj’ small, impalpable 
glands may have a small cluster of cancer cells in 
them. Second, due to the infection of the teeth 
or the secondaiy infection of the ulcerated pri- 
mary cancer the glands may be considerably 
enlarged due to their reaction to the infection, 
and yet contain no cancer cells It goes without 
saying that really large glands practically alwa3's 
dp contain metastases Table I will show the 
difiiculty of teUing by an\' critena on phj-sical 
examination whether nodes are involved or not. 

The data on comparison of the e.xaminer’s 
opinion as to the presence of cancer in the neck 
are from the paper bi- Simmons published in 1930, 
and the data on the described size, from reference 
Lund (4). 

It 'is generally recognized that am- feasible 
dosage of x-ray or external radium will %-ery 
rarety cure metastatic epidermoid carcinoma in 
glands, and that the cure of such glands by im- 
planted radium is extremelj- unlikely due to the 
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B uccal cancer IS an epidermoid 

cancer and tjpicalJj \cr> malignant 
k The results of treatment b) anj means, 
' surgerj, radium, or r ray, cannot by any 
criteria be considered to be at all satisfactory t\ 
cept in a very few, very small cancers and a few 
others that are of a relatively low grade of mabg 
nancy { 4 ) Most of the few cases that are amen 
able to cure are curable by any of the afore 
mentioned forms of treatment proper/y given 
This situation does not prevail with respect to 
anyr other form of cancer except that anting in 
the sUn or on the bps 0 / course, m the latter 
tno locatioBS the cancers are much more fre 
quently curable This paper will discuss epider 
mold cancer only, of the following locations 
tongue, floor of mouth, upper and lower gingival 
mucosa bothpah'tlesandinsjdeofcheeLs A'otice 
that cancers of the tonsil and lips are not included 
and that the very care adenocarcinomas and the 
so called lympho-epitheiioma are not included 
The characteristics of these other types and loca 
tiots of cancer are so different chat a wholly 
separate paper would bv needed to discuss them 
in any north while manner 


unfortunate that the irntatiie hetor that had, 
to mouth cancer does irreversible damage to the 
tissues long before any visible effect takes place 
This of course is similar to the effect of \ rav or 
the vanems tar chemicals, whose effects irav be 
demonstrated only following a long latent period 
but if Sufficient dosage has been given will be 
shown eventuallv even if further administration 
of the agent be stopped 
This IS mentioned because in this ciiaea'e evin 
more than in most diseases the prev ention of it is 
belter than the cure and it can be largely pit 
vented flow far should one go in reLommending 
preventive measures?’ Should ne advise the coo 
firmed pipe smoker to give up his pipe’ 1 am 
afraid such advue would go unheeded Notice 
that two or more of the causative factors are 
neartv ajiravs needed to cause this kind of tan 
cer Therefore, it would be fairly sale for the 
young man about to begin to enjov adult pleas 
ufcs to follow these rules (if avoid svTihilis, or if 
an accident has happened be treated e'’ici<ntl\, 
(j) either do not use tobacco or keep the teeth 
OTih the help of a dentist, m perfect order at all 
tunes 


CVtaE A?P PRE ENTIO OP BtClAL tAVC^P 
Normallv the mucous membrane of the mouth 
IS comparatively resistant to the development of 
career as shown by the fact that women who 
very largely do not chew tobacco or >rooke pipes 
and whose mouths average much cleaner mother 
ways than men s do, have buccal ciuicer but one 
eighth as frequently as men (s) This statement 
holds approTimaicJy true for foropc America, 
and manv other parts of the world but not for 
countries where betel nut chewing is tommonlv 
practiced by both sexes The etiological factors 
well recogni/cd to be causative of mouth cancer 
are first, overu«* of the stronger forms of tobacco 
such as, m order chewing either plain tobacco or 
snuff, pipe smoking and cigar smoking second. 


dirtv broken infected teeth third imporlantfor nevershows melaslascs beiovv the clavicle eta 
some unknown reason in tongue cases only m such a late stage that local cure is imp 


7UL SElErtlO\ OP l*Ttk\Ti fOS 
CURATJVE TRCAllIESr 

As with other kinds of cancer the patients must 
be sharply divided into two classes (i) those in 
whom an attempt wrW be madt to cure (s) thi^ 
jn whom palliation only will be attempteil H' 
advised attempts to cure will often result m 
cesstve suffering and will even prevent effective 
palliation The converse use ol pall alive tneas 
utes when curative method;, are indicated leads to 
an even more tragic result Fxcept for the 0 ^ 
sioital patient who has seriuus torpheaung o‘s 
ease or n very feeble Irons old age no wide scarvti 
has to be made before deciding on the curabiittv 
the canter No x ray pictures arc indialed w 
hunt for meUsti'es as the disease practicaliv 
shows melaslascs below the clavicle except 


tongue 

tertiary svphilis In most cases of buccal cancer 
at least two of the«; factors are present and have 
been operating over a long ptriod of time It is 


tthen, however a canter is adherent to Iheupr^r 

or lower pivf X rav cvammation of this one wne 

B indicated to demonslnlc the amount of dt 


mof irirvjrd Ini 


Amcnan I olkse »f of the inrliv tdual casc IS determined 

810 
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by (i) inspection and palpation of the tumor; 

(2) palpation of the lymph nodes in the neck; 

(3) biopsy of the tumor. The findings of each of 
these e.'caminations should be knorni before 
treatment is decided upon. Biopsy tissue can be 
taken from the ulcerated surface of the tumor 
with a punch, this step should be a simple one 
and should not cause pain or danger to the 
patient The report of the pathological e.xamina- 
tion must go further than merely state the 
presence or non-presence of cancer. It should, if 
an epidermoid carcinoma, give information as to 
the inde.x of malignancy according to Broders 
or some similar classification. 

■ An attempt at cure should be made in cases in 
which the largest lymph node is i centimeter or 
less, and in which the tumor is not over 2 centi- 
meters in diameter, if of pathological grades 2 or 
3 and also if the tumor is wider than 2 centime- 
ters, but not over 4 centimeters provided the 
lesion is of papillary tx’pe, does not infiltrate, and 
is of pathological grade i. 

THE PREPARATION OF THE PATIENT FOR 
CURATIVE TREATMENT 

Good hygiene of the mouth must be achieved 
before starting an}' course of curative treatment. 
In more cases this will entail extensive extrac- 
tions than it will entail mere cleaning and 
temporar}' filling of teeth This takes time, but 
it IS bebeved to be so important that up to a week 
or 10 days for the e.xtractions and partial healing 
of the sockets may well be spent in this effort 
before operation or radiation. IMany serious post- 
treatment infections are thereby avoided and no 
appreciable increase in the size of the tumors 
have been noted during this time. 

the CURATIVE TRE.ATMENT OF THE LOCAL 
LESION 

The results of treatment by modem methods 
are very close to each other. A clean surgical 
e.xcision by endothermy probably gives the least 
painful convalescence We tend to favor this 
method especially if there is associated leuco- 
Pi^ria, as the latter does not respond well to 
radiation. A proper surgical endotherm3' or sur- 
gical e.xcision operation should e.xcise or dexatalize 
the normal tissue to a distance of at least F2 centi- 
meter m all directions bevmnd the edge of the 
gross cancer, and if possible, i centimeter dis- 
tance is better Endothermy combined wath sur- 
gical excision is absolutely the method of choice 
if there is invasion of the jaw A wide resection 
of the jaw xvill be followed bj' cure in many such 
cases In an increasing number of the curable 
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cases, howe% er, the treatment starts with a series 
of 2000 to 3000 r units of short wave x-ray, given 
through the skin or 1500 units intra-orally if the 
tumor is so located that this is feasible. WTien 
this treatment is started, no change is ever made 
to surgery later Three weeks after the first 
treatment the situation is reconsidered and fur- 
ther treatment gix-en by either more x-rax' or by 
the implantation of radium needles A third series 
of treatments is given by x-ray at the end of a sec- 
ond 3 weeks when the dose is pushed to the limit 
of tolerance of the skin, the underlying tissues, 
and the patient. This is not necessarily the only 
way to give .x-ray. Berx-en, of Stockholm, favors 
daily doses for i month, totalhng 5000^000 r 
units. If, after this treatment, die tumor has 
not regressed or, if after regression it recurs, no 
further effort Is made to cure After several 
months a few hundred, but only' a few hundred, 
r units may be tolerated for psJliative purposes 

THE CURATRE: TREATMENT OF INVOLVED 
GLANTIS IN THE NECK 

_ It is often impossible to tell by clinical e.xamina- 
tion whether glands palpated in the neck are actu- 
ally involx-ed by' cancer or not There are two 
reasons for this. First, x’ery small, impalpable 
glands may hax-e a small cluster of cancer cells in 
them Second, due to the infection of the teeth 
or the secondary infection of the ulcerated pri- 
mary cancer the glands may be considerably' 
enlarged due to their reaction to the infection, 
and yet contain no cancer cells. It goes without 
saying that really' large glands pracDcallx' always 
do contain metastases Table I xvill show the 
difficidty of tellmg by' any criteria on physical 
examination whether nodes are inx'olx'ed or not. 

^e data on comparison of the examiner’s 
opinion as to the presence of cancer in the neck 
are from the paper by Simmons published in 1930, 
and the data on the described size, from reference 
Lund (4) 

It 'is generally recognized that anv feasible 
dosage of x-ray or external radium 'wiU x-ery 
rarely cure metastatic epidermoid carcinoma in 
glands, and that the cure of such glands bx' im- 
planted radium is e.xtremely unlikely due to the 




diffjcuUy of «ecuru5^ eujauve dosa^ in aH the 
glacitia that wa\ be mvohed Tor these reasons 
one must state posui\e1> that if a patient has 
cancer m the glands fus onlj important chance of 
cure IS by surgerj Uhat is this chance? In a 
previous paper ( 4 ), the results of radical opera 
tiotis on 35 such patients nere reported Radical 
operation is defined as an adequate local et<.i»ion 
b) kmte, cautery, or endotherin>, plus a neck 
dissection nhich includes the removal on one 
side of the submaxiiioxy gland, submental gland 
the greater portion of the stcrnomastoid muscle 
and of the mlcnial jugular v«a, icgeihn wtb 
all the gland bearing tissue from the clavicle to 
the )3W The results following, this openiuoa ate 
given in Table IL This table includes onI> cases 
m which the pre operative description of the 
glands was given as small or not over i cenii 
meter in diameter In 7 other cases with larger 
glands none resulted in a 5 >C3r cure 
Table II shows that it is possih/c to cure bv 
surgerj patients with buccal cancer who have 
small cervical metastases Therefore 1/ the 
patient is otherwise curable and the glands are 
thought to ^ involved a radjeaJ neck dissection 
should be done, whether the primary lesion is 
irradiated or excised This dissection should be 
done before, rather than after, rauialion treat 
ment as in most instances of radiation to buccal 
cancer the tissues of the upper neck mO be so 
seriously damaged b> the radiauon that fatal 
infection is not unlikcl> to occur after operative 
procedure 


1/ 1 should be ssked whether ne alwavs do 
such neck dissections in favorable cases (as d^ 
scribed herein) the answer would have to be to 
n hat defense 1$ there for not doing them in viea 
of the data presented as the impossibilit} i-f trib 
log from tie examination of tie neck as io the 
resence or absence of glands? Sull other entens 
a\e been used TTiese cniena concern tho loea 
tion character, size, and pathological appea' 
ance of the pnmar> tumor itself 

THE DEIERUINATIOV 0? CASES THVf Mltl. 

TPOBVSLY ^0T HAVE INVQtVED AODES 
Table 111 is constructed on the basis as to 
whether positive involvement of the node* was 
found either at operation or developed so that it 
was obvious at any subsequent time The opw 
tfons were by no means always radical ones The 
pathological grades were determined b> Dr C C 
bimmons Itis centhatthe chance of glandroews 
tasis is comparatively small in low grade ^ors 
and also is small in very small tumors Ihete 
fore, we believe that it is sa'^e not to no a 
pitmat} neck dissection if this combination » 
found 

As a matter of fact, unless there is ewd<n« 
from the glatid» themselves we do not do sue 
dissevWows v{ the tumor is either small or W 
gr^e The ‘ large low grade tumors that ar 
cured are nearly always those papillary ones tMV 
cannot be distinguished clinically from 
papillao leucoplana evccpl on microscopic 
eramination 
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In other tj’pes of cancer the duration of the 
historj’- of cancer has often been used as a criterion 
for doing non-radical surgerj*. In the mouth our 
histories are particularly unreliable as there is 
difficult}' in knowing when actual cancer began in 
the presence of a patch of leucoplacia. It may be 
stated that duration as found expressed on our 
histories does not help us make this decision 
However, the location in the mouth is impor- 
tant. From the same paper quoted in Table III 
is found the data in Table W 
It may be seen from Table R'’ that the danger 
of gland metastasis is distinctly less nhen the 
cancer arises elsewhere than on the tongue and 
lower jaw. Therefore, the location of the tumor 
must also be considered when a decision is made 
for or against active treatment of the h-mph 
nodes. 

nESTO-TS OF TKE-VTITEN'T 

In my previous paper (4), tables of results are 
gh en They show as stated before that the form 
of treatment given (surgery or radium) is not 
so important as the Aoice of cases for treatment 
or the correctness of application of the particular 
treatment In the great bulk of cases the results 
are discouraging. In cases with small or no en- 
largement of the Ijwnph nodes the “cures” 
amount to only ii per cent as seen in Table V. 
However, this table is not a fair statement of the 
results of curative treatment as at least half of 
the cases were incurable because of local exten- 


sion of the disease and were given x-ray treat- 
ment for palliative purposes only. 

Table V shous 3 things: first, the very small 
number of cases coming in when the lesion is 
small; second, the really good results obtained in 
these cases, and third, the nearly hopeless situa- 
tion that is found in the more advanced cases. 

SUXnntRY AMJ coxcLtraioxs 

1. Epidermoid carcinoma of the buccal mucosa 
in most cases is difficult to cure. 

2. Ver}' small, and pathologically low grade 
tumors are very' susceptible to cure by' proper 
application of any recognised method 

3. Therefore, there is a tremendously' impor- 
tant field in relation to this kind of cancer: the 
education of the public and of the doctor in order 
to bring about better results. 

4. The choice of treatment has been discussed. 

REFEKEN'CES 

1. Bpoders, a C. Squamous cell epithelioma o£ the lip. 

J. Am M. .Ass , 1920, 74: 656 

2. Luxo, C C Second pnmarj cancer m cases of cancer 

of the buccal mucosa Xew England J Med , 1933, 
209 ' 1144-1132. 

3. Idem Patholog}' of cardnoma of the buccal mucosa 

m relation to results of treatment Xeiv England J 
Med , 1955, 209 126-150 

4 Ltrs'u, C. C , and Houton', H. M Carcmoma of the 

buccal mucosa New England J Med , 1933, 20S 
773-780 

5 Snocojcs, C. C Cancer of the buccal mucosa .Ann. 

Surg , 1930, 92- 68 1 



EDITORIALS 


SURGERY 

Gynecology and Obstetrics 

Feavsli I If Martin Jr D 
Founder and Jlanaging £dttor 
igos-tgjs 


Allen B IwU^avel, Editor 

iiSoeiatei 
Lo\At Davis 

SriTNuR L Kocji MrCBAEt L Mason 

DoVAtD C BAtroTO AtsaaaU Ediionat SleJ 


APRIL I93S 


THE CHOICE or SUTURES IN 
THE SURGERY OF THE 
LARGE INTESTINE 

I N the current discussion as to iihethcr 
resection of the large intestine should be 
done in one stage, or m several b> «onie 
adaptation of the pnnaple of \fikuhcz the 
significance of the method of suture empJoj ed 
seems not to be fully appreaated This is of 
great iinportance because of certain conditions 
assoaated with the large intestine which do 
not obtain to the same degree m the small 
intestine 

Such are the infectiousness of its contents, 
the vulnerability of its blood supply, and the 
thinness of its nails H/inor soiling of the 
pentoncum b> the contents of the stomach, 
duodenum, ;ejunum, or ilcum, while lo be 
a%oidcd if possible, does not cany the grave 
danger of a spreading pentonitis as does a 
contaroiuation from within the large bowel 
Sirailarlj, relatnely gross interruption of the 
blood suppiv in the former where the anasto 
motic arculation is <o profuse, has not the 


danger of causing necrosis that it has in tie 
latter where the interruption of a single term 
nal vessel may at times lead to a localieed 
ischemia at the suture line Then too, tie 
walls of the colon, particularly in the saccui 
arc of a thinness which allon s a smallermargjn 
of safety as regards both the plaang of the 
suture and its holding pouer 
It is apparent then that, although the large 
bowel seems to be a grosser structure than the 
small, the surgical manipulation of it requires 
a more ngorous technique This maj he oa 
(be one hand the abandonment of a suture 
method within the abdomen and the caromg 
out of 3 rejection and anastomosis extra 
pentoncalf) as is the case with (he Niiufict 
pnnaple, or, on the other band, the refinement 
of the method of suture Should the latter 
produce as good results as the former, then 
there would be no question in any one'Is mind 
as (0 its desirability 

That it can do so m the hands of those 
accustomed to the employment of the fine silk 
technique seems probable, w/ufe the attempt 
to do so with the relatively gross manipula 
tions accompanying the use of catgut sutures 
seems improbable The latter even m the finer 
sues and with attached needles fends lo tear 
as the running suture customml} employed 
IS drawn taut, and the fault is uiten<tfied m 
the large sizes and with the threaded needle 
fn addition any type of aseptic or relatively 
aseptic form of anastomosis is dependent upon 

tbeaccurate placement of multiple interrupted 

sutures and is well nigh impossible to cany 
out m the large intestine mfh catgut On the 
other hand fine tnisttd silk mounted on an 
equally fine needle and used in interrupted 
stitches can be employed with great accuracy 
and with a minimum ofdnmo/^e to the wall of 
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the large intestine and its circulation WTien 
perforations into the lumen occur, there is to 
a far lesser degree danger of serious leakage, 
while soiling of the peritoneal ca\'it3'' during 
resection and anastomosis can be avoided by 
the use of an aseptic or relativel}- aseptic 
method of anastomosis which this refined 
technique permits 

From this consideration of the relative value 
of the resection and anastomosis according to 
the hlikulicz principle and that of resection 
and primar3^' suture of the large intestine, it 
would seem that to those familiar with and 
experienced in the fine silk technique, the 
latter win be preferable, but that to those who 
for any reason persist in using catgut in the 
surger}' of the large intestine, the IMikulicz 
procedure is the safer one. 

S-VJTOEL C. EfARTOY. 

TREATMENT OF COMPOUND 
FRACTURES 

T his is not an extended treatise on 
the treatment of compound fractures 
but an attempt to emphasize three 
important points 

T Early attack Following the accident, the 
period in which it is possible, by debride- 
ment and thorough irrigation, to prevent in- 
fection is a limited one. Probably after 2 hours 
and surely after 4, the best we can hope for 
bj" such treatment is to limit the severity and 
the extent of the infection. Therefore, the 
operative attack should not be delayed, except 
for extreme shock 

z. Early reduction. After infection has de- 
veloped it may be unwise to attempt a reduc- 


tion of displacement of the fragments lest the 
infection be carried into areas as yet unin- 
vadM. After the infection has subsided, new 
bone formation and the condition of the ad- 
jacent soft parts will usuallx^ prevent proper 
adjustment. The time to obtain satisfactorj- 
alinement is when the debridement is carried 
out. It is apt to be then or never. Surgeons 
are apt to wait for a better time to reduce the 
displacement. There is no better time than 
right awaj'. 

3. IviviohUization. During the process of 
repair, it is of the greatest importance that 
the zone of infection be limited as much as 
possible An}’- motion of the bone ends tends 
to tear the yoimg granulation tissue and to 
break down the barriers of resistance. Trac- 
tion and suspension alone do not provdde suf- 
ficient immobilization. Circular plaster, even 
if carried well be}mnd the adjacent joints, is 
not always sufi 5 cient This is especially true 
when a large window has to be cut in the plas- 
ter to allow treatment of the wound, hlolded 
plaster gutters in connection -with traction and 
suspension should be used more often than 
they are. 

The use of internal fixation by screws and 
perhaps plates is often definitely indicated In 
many comminuted cases it is the only way by 
which the proper length can be maintained. 
Their use in compound fractures frequently 
will hmit the area of infection and hasten re- 
pair They should be regarded as a temporarj^ 
means of maintaining immobilization and 
should be applied in such a manner as to 
permit their removal with as little additional 
trauma as possible. WrrriAii Dareach. 
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THE CHOICE OF SUTURES IN 
THE SURGERY OF THE 
LARGE INTESTINE 

I N the current discussion as to whether 
resection of the large intestine should he 
done m one stage, or m several by some 
adaptation of the pnnciple of AfiLuItcz, the 
significance of the method of sulurt employed 
seems not to be full> appreoattd This is of 
great importance because of certain conditions 
assoaated with the large intestine which do 
not obtain to the same degree in the small 
intestine 

Sudi are the infectiousncss of its contents, 
the vulnerabibtj of its blood supply and the 
thinness of its walls Minor soihng of the 
pentoneum b> the contents of the stomach, 
duodenum, jejunum, or ileum, while to be 
avoided if possible, does not cariy the grave 
danger of a spreading peritonitis as does a 
contamination from within the large bowel 
SiaularJ>, relatively gross interruption of the 
blood supply m the former where the aiiasto 
motic circulation is so profuse has not the 


danger of causing necrosis that it hss m the 
latter where the interruption of a single term 
nal vessel may at times lead to a loahred 
i<d;einia at the suture line Then too tae 
walls of the colon, particularly m the sacculi, 
are of a thinness which allowsaRmallernuisifl 
of safety as regards both the plaang of the 
suture and its holding power 
It is appjiTent then that, although thelarge 
bowel seems to be a grosser structure than the 
small, the surgical mampulatjon of it requires 
a more ngotous tcdimque This ms} be oa 
the one hand the abandonment of a suture 
method mthin the abdomen and the carryiog 
out ol a resection and anastomosis ertrt 
peritoneally as is the case with the Mikulics 
pnnaple.or, on the other hand, the refinement 
of the method of suture Should the fatter 
produce as good results as the former, then 
there would be no question in any one’s mind 
as to its desirability 

That It can do so in the hands of those 
accustomed to the employment of the fine silk 
technique seems probable while the attempt 
to do so with the relatively gross manipula 
lions atcompanyjng the use of catgut sutures 
seems improbable The latter ev en in the finer 
sizes and with attached needles tends to tear 
as the running suture customanlj employed 
IS drawn taut, and the fault is intensified m 
the large «izes and with the threaded needle 
In addition any type of a-eptic or relatively 
aseptic form oi anastomosis is dependent ur*n 
the accurate placement of multiple interrupted 
sutures and is well nigh impossible to cany 
out in the large intestine with catgut 0" tb* 
other hand fine twisted sUk. mounted on W 
equally fine needle and used in inlemipteo 
stitches «-an be employed with great accuracy 
and with a minimum of damage to the nail of 
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The parts dealing -svith mabgnant tumors of the 
pharjmx and larynx by Lionel Colledge, tongue, 
mouth, and lips by Stanford Cade, and the esopha- 
gus and diaphragm by Laurence O’Shaughnepsy are 
desen'ing of,speaal mention It was a delight to 
read them 

Parts are devoted to the medical aspect of surgery, 
hernia, plastic surgerj', obstetric surgerj-, ortho- 
pedics, eye, ear, nose, endoscopic methods, tonsils 
and adenoids and retropharjmgeal abscess, mandi- 
ble, teeth, venereal disease, physical medicine, deep 
X-ray therapy, some aspects of general surgery in- 
cluding shock, blood transfusion by the continuous 
dnp method, gangrene, bums and the hke, and some 
neurological and psychiatric aspects of surgery. 

Because of lack of space it is_ impossible to give an 
adequate impression of the entire work It is replete 
with vital information and a ready assistant to the 
student of surgeiy 

.\fter having carefully surveyed the three volumes 
of Posl-gradtiale Surgery an impression as to the 
merits of the system as a whole is volunteered. It 
consists of 5500 pages of material prepared bj- 59 
authors, each a recognized master of his speaalty. 
iluch of the fundamental material depicting basic 
prmciples of surger}’ has been purposely omitted 
because the editor assumes that the post-graduate 
student should be in possession of this information 
and if not it can be procured m practically any text- 
book of surgery Therefore the 5500 pages are de- 
voted to nhat may be termed live clmical surgerj'. 
The presentation is excellent and the illustrations 
are numerous and beautifullj' done Manj' subjects 
are treated exhaustive!)' The final opmion is that 
this work IS probablj' the most complete and modem 
of an)' of its kind to be found todaj' The reviewer 
will ierish this system and use it frequentlj' In 
trj'ing to offer a criticism, one fault maj' be found, 
a volume of 2000 pages is too large and heavj- for 
convenient readmg Jons .-t. Wouer 


T he first part of the book The Physiology of the 
Kidney'- bj' Homer W. Smith contams a good 
discussion of the physiological anatomj' of the kid- 
nej' and a review of the theones of renal function 
with some added recent concepts of the author 
Smith has presented supportive experimental evi- 
dence for the theorj of tubular excretion as seen m 
the aglomerular fish and embrj'omc preparations of 
lower animals 

The role of the kidnej' in mineral metabolism, 
aad-base balance, and water excretion is well 
handled from a practical standpoint, and helps to 
eluadate some of the problems and findmgs of ad- 
vanced renal disease The action of diuretics on the 
kidney is summarized 

jNIuch of the book is devoted to the “concept of 
renal clearance ” The clearance of mulin, phenol 
red creatine, urea and glucose is discussed thorough- 
ly, involvmg technical detail and a thorough knowl- 


'Toe PH\si0L0G-i or tex Kmvlri E5 Homer W Smith, A B 
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edge of biochemistry. The author believes that 
“mdependent absolute values of renal clearance are 
of little value” and, it is essential to observe the 
simultaneous clearance of two or more substances 
which w e wish to compare 

It is unfortunate that the publishing of the book 
antedates the recent epoch makmg and generallj' 
accepted reports of the effect of renal ischemia Xo 
mention of this work is made in the chapter dex’oted 
to renal blood flow 

The relationship of the kidnej' to the hj-po- 
thalamus and adrenals is bnefly discussed but the 
relationship of kidnej' and other organs such as 
heart, blood vessels, and liver are not elaborated 
upon 

As a w hole the book is a scholarlj' presentation of 
the author’s own experimental work on the phj'siol- 
ogj' of the normal kidnej' of manj’ laboratorj* 
animals To this he has added an exhaustive review 
of the work of similar nature as mitiated bj' Cushmg 
and Richards. 

It is a presentation wntten for those particular!)- 
interested in the subject of renal phj'siologj', and not 
for the general practitioner. M Hilbert Bxrber 

O NE need onlj' scan the contents of this the fifth 
edition of Ormsby’s Practical Treatise on Dis- 
eases of the Shin- to discover whj' it has been so ex- 
tremely popular In order to incorporate new mate- 
rial and j'et keep the book reasonable in size a great 
deal of reconstruction has been done Twenty new 
diseases are described, descriptions of 12 have been 
rewritten, and the entire w ork has been brought up 
to date The bibliographj', alwaj's an excellent one 
in all of the editions, has been improved bj- selectmg 
articles on the various subjects which contain 
bibliographj' to the date of pubheation, thus re- 
ducing the literature references 
The revision of the histopathologj- and mj’cologj' 
bj' Dr Finnerud is an excellent piece of work and 
under each disease, a complete description of the 
histopathological findings is given in a short, con- 
cise, J'et comprehensive manner. 

The volume alwaj's has been well illustrated with 
excellent black and white engraxn'ngs and to this 
volume are added 44 new plates The subject matter 
is sound and presented in a direct, conase manner, 
reflecting the extensive knowledge and long teaching 
experience of the author This book is the most 
readable, the most understandable, and the most 
authentic of all the textbooks on dermatologj' 
printed in the English language It would be im- 
possible to find a better book on the subject of 
dermatologj' in which ever)' disease of the skin is so 
accurately described and in which everj'thing known 
to date about anj' given disease is so ablj' presented 
The book is printed on good paper in dear, read- 
able tjpe, interspersed with bold tjpe for kej- words 
and headmgs 


imAcncu. Tkeatke ox Diseases oe the Sek eoe the Use or 
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REVIEWS OF NEW BOOKS 

T he mortality of acute bowel obstracuon bas as follows {\\ saline solution (s) blood Irsns 
wv a>3 been nigh when contrasted with statis fusions (j) decompression volh inlyme duodena} 
j 01 other types of acute abdomen ’ TTie tube {4) operation Transfusioii of Wood is particu 

death rate following operations to remedy the con larjy Indies ted in strangulating obstructions beou** 

ditwns 15 stiH itwscusaWe Ignorance of the meth of Mood loss in the me'enteiy and bowel of the ob- 
anism and e0ects of distention of themecbanisni of structed segment 

death faultj diagnosis late operation and penfo Conservative decompression, concerning which 
t*dis resulting from the unskilled handlmg of dis the author has made numerous especuaeatil t&i 
tended botvel are factors wineb contribute to this ctuitca} contributions to the literature js discussed 
high mortality Therefore no treatise on tbe opera at great length A simple siphon device for mam 
tive technique of bowel surfer) is presented by taming suUvon vs described Cntenafordetenamm? 
A^angentttn m his recent book Thi rHera/iftilK the efficaev and Itmtationsef suction art picsented 
Problem »>» Bojel Obtlrieetiatts^ but rather an ex as nelJ as are the indications for lUTgtTy Some 
perimcntal and clinical study of the effects of cases particularly those of partial obstruction will 
obstniction, methods of diagnosis and a de«cnpn>0D be relieved bv suclwn Aseptic enterostomy close 
of conservative aids to recognized operative pro to /be obstnictioo level » the safest procedarf a 
cedures late cases nitb great distention Surgical attic): « 

This volume has three sections ft) the therapcviivc stdl oui most iraportsnt tberspeutic agent and 
problem of acute bowel obstruetion an essay should be resorted to promptly when eenservstw' 
Awarded the Gio»s prize in lojj h) genera) coo decompressioo fails 

siderations of dugnosis and treatment in bowel Id the opmion of the reviewer Wangensteens 
obslTUCtioss (3) the speaai obstructions The fol woik will Song resaio as the outstanding coatnbu 
lowing brief rIsumjoancaiQs facts wbicb the reviewer iioo to the treatment of acute obstruction He hu 
believes n ortfay 0/ special emphasis done a fascinating aod intelligent piece of research 

Obstruction produces distention and toss of fluid, Coutd every doctor called upon to treat acute bowel 
the chief sources of distention aie digestive fluids obstruction bemadeto roaster therelativejy fewiad 
and swallowed air Contrary to prev^eot opioioQ simple concepts of the medianisn} diagnosis, and 
high obstruction is leas vicious thaa blocks id the treatment 0/ this catastrophe as herein 
lower bowel because vomiting prevents distention the tnortahty would be reduced to a oegligitile 
and attendant mechaniea) damage in the former percentage J R BccnarmEe. 

Uqie Salt sofutioD i» a speufic for the loss of elec . . 

trolytes in high obsiructiaa it has no speadcaciion \ fOLUME $ ol Post traduete iuriery* tie ud 3> 
in low obstruction In obstruetioDs of the colon the V volume h»s been released and is coni^rableia 
latter becomes a closed loop, becau e cd the aciion every wav to the two previously issued This 
of the ileocecal valve tomilmg is infrequent nod vnlume coasisticg of about zooo pages has rosa 
normal absorption occurs The danger lies in possi povuts of ititeievt One part consisting of lOj 
bilities of damage to the colonic wall f/c®i a sus is devoted to the vargerv of the vaswiar jistem ^ 
tamed enteric pressure which mav reach 24 ccnti this 56 pages are given over to a discussion 0 
meters of water The cause of death id simple or sutgerv of the heart This section is 
non strangulated obstmctions of the small bowel is enntsins all new material and « an etcelleisf ® 
not toxic absorption but lojs of viabilitv and sub- piUtion of ibe data of Ibe day peitsmmg to t"* * 
sequent permeability of the bone) « j/f ladwg to jert I*robabJv the outstanding part of the w 
peritonitis « that devoted to the lymphatic sjstem A» 0 

Criteria for the duguosis cd obslraction are survtvspracticallj e'«rv test ofsurgeo „ 

thoroughly di-cussed Roentgenographic Dndzags formation pertaining to < 

are of value 10 detertnuime the approximate level either ver> brief or vague Here i» to « 
and degree of obstruction as «.t» as the efficaiy of verv cnmptebMsive jet “ “Tbv so f«l 

conservative decompression The presence of the subject The raaterut “ ^ 

peritoneal reaction is the important aigo « diflet authors three 
CTtiatmg simple from slrangolating obstme^ J"*'?***^^ 

The therapy of bowel obstruction is Mitnmed up bv bw nuwpbrev RoJle«°» Cicch lohnsoa 

sm« thyme lywphaticu, b) K 
TSomw '»« „ «"wi J 
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THE INFLUENCE OF THE SERUM PROTEIN ON THE 
MOTILITY OF THE SMALL INTESTINE 
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I N two previous papers (1,3) we have shown 
that the emptjnng time of the stomach of 
man and dog is markedly prolonged in 
the presence of a definite hj'poproteine- 
mia In the dog the retardation of gastric 
emptjdng time occurred in the intact stomach 
and after various gastric short-circuitmg oper- 
ations, while in man we have studied this 
mechanism only in the presence of a gastric 
or duodenal lesion, and after gastric opera- 
tions In our studies the gastric emptjdng 
time varied mversely -with the level of plasma 
protein The implications of this relationship 
in surreal patients have been pointed out (5). 
The picture of obstruction in a patient who 
has recentlj' undergone a gastric operation of 
the Billroth I or II t3ye may^ be so striking as 
to suggest a mechanical defect, at the site of 
the new stoma, requiring a secondary opera- 
tion, when in reality efforts directed toward a 
restoration of a normal serum protein level are 
more efficacious and not attended by so high 
a nsk 

In the present study, we have studied the 
effect of hjqioproteinemia on the small intes- 
tine The methods employed were similar to 

From the Hamson Department of Surgical Research, Schoolsof 
Medicine L ni\ ersitj of Pennsj 1% ama, and the Department of Ra- 
dioloej , Hospital of the L nii ersitj of Penns>-1\ ama, Philadelphia 
bubmitt^ b> Dr Barden m partial fulfillment of the require- 
ments for tte degree of Doctor of the lledical Sciences, Graduate 
School of Medicine, Lni\ersit> of Pennsj Kama 
Dr Thompson, Eli Lilly Fellow in Surgical Research 
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those reported in our previous papers The 
plasma recovered b\' plasmapheresis was ly- 
ophih’zed by the method of Flosdorf and IMudd 
and retained under sterile conditions for in- 
travenous infusion when it was desired to re- 
store a normal serum protein concentration. 
The dogs were kept, for varjring lengths of 
time, on a diet containing less than i per cent 
protein, but entirely adequate in everj* other 
respect including the known idtamins In ad- 
dition the animals were subjected to a variable 
number of plasmaphereses Serum protein de- 
terminations were made upon each animal at 
frequent intervals. Gastro-intestinal studies 
were made at weekly interv-als after the ad- 
ministration of a water-barium meal. The 
passage of barium through the small intestine 
was studied fluoroscopically and radiograph- 
ically Since the emptj'ing of the small intes- 
tine was, in part at least, dependent on the 
emptjdng of the stomach, it was necessary' to 
adopt some more independent inde.v of motii- 
it}' It was decided to take as an mde.v of 
small intestinal motility the length of time 
required for barium to reach the cecum once 
a bolus had passed through the pjdorus. 

RESULTS 

The fimt group of dogs was studied over a 
long period of time during which the blood 
proteins were reduced chiefly bv diet. In each 
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Needless to sa\ , it is a pleasure to recomiacnd this 
volume to all medical students and to allpracuttonets 
who are interested m the subject of dermatolog> and 
svphili as an excellent work from which the medical 


student ma\ grasp the fundamentals of dennatcJogr 
and to which the practitioner maj turn as a nou 
valuable reference band book 

E k Omri 
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CORRESPONDENCE 


THL FR,hNCIS AMORY SEPTENNIAL PRIZE 
OF THE AMERICAN ACADEMY OF 
ARTS AND SCIENCES 

I N contphaace ruth the requirements of a gift 
under the will of the latp Ftancis Amoty of 
Beverly Massachusetts the Amertcao Academy 
0! Arts and Sciences announces the offer of a sep 
tennial prize for outstanding work with reference 
to the alleviation or cute of diseases affecting the 
human genital organs to be known as the Francis 
Amoty Septennial Prize The gift provides a fund 
the income of which may be awarded for coo^picu 
CAi ly iwetitoiwus conUibutions to the field of 
knowledge ‘during the said septennial period next 
preceding any award thereof through experiment 
study or otherwi e in the di eases of the hqmaii 
sexual generative organs m general The ptue roay 


be awarded to anv individual or individuals for 
work of extraordinary or exceptional merit w 
ks field 

In case there is work of a quality to warrant it 
(be first award will be made 10 ipjo The tolu 
amount of the award will exceed led thmisand 
dollars and may be pven in one or mote aw8t6 
It rests solely with n the discttuon of the Aeadem} 
whether an award shall be made at the end of any 
given seven year period and also whether on aav 
occasion the prize shall be awarded to more tfcaa t 
single individual . 

■VVhile there will be no formal nominations ano 
no formal essay s or treatises will be required ui« 
Committee invites suggestions which should w 
madi* to the Amory Fuad Committee care of tee 
American Academy of Arts and Sciences rS New 
bury Street Boston Massachusetts U b A 
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Fig 7 Fig S Fig. 9 


Fig 7 Small intestinal pattern — irater-barimn meal in a normal dog. 

Fig S Small mtestinal pattern — after water-barium meal in animal which has 
become hj-poprotememic. _ _ . , 

Fig 9 Small mtestinal pattern — water-barium meal in an animal shonang nutri- 
tional edema 


In the first group, when the hj-poproteineraic 
animals were placed upon a high protein diet, 
the gastric emptying and small intestinal mo- 
tility quickly returned to normal. In the sec- 
ond group of animals, the same eSect was pro- 
duced by transfusions of the plasma which had 
been removed during the plasmapheresis. 

The tissue edema whi(i was shown to be 
chiefly responsible for the delay in gastric 
emptjdng time in our earlier e.iqperiments is, 
we believe, the chief factor in producing the 
retardation in motility of the small intestine. 

During the present study it was found that 
the pattern of the barium-filled small intestine 
became quite bizarre and abnormal as the con- 
centration of the serum proteins fell, and that 
this pattern was a reflection of the altered 
physiolog}^ in the small intestine, associated 
with the hypoproteinemic state This obser- 
vation merely emphasizes the importance of 
the small intestinal pattern as a reflection of 
systemic disease, a relationship which has 
been discussed in several recent papers (4, 
6) Figures 7, 8, and 9 show this change as it 
occurred in one of our animals 

CONCLUSION 

The present paper e.xtends our former study 
of the relation of serum protein concentrations 


to gastro-intestinal acti\ity. It has been dem- 
onstrated that a reduction in the concentra- 
tion of the serum proteins is associated with a 
marked retardation of the passage of a water- 
barium meal through the small intestine of 
the dog Concomitant with this physiological 
change there is an anatomical change, as evi- 
denced by the change in the intestinal pattern. 
Both these alterations from the normal can be 
corrected by restoring the serum protein to a 
normal level either by diet or transfusions of 
lyophilized plasma. 
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instance, the gastric emptying time behaved In order to eliminate the effect of an unrec 
as we had been led to evpect from our pre ognued dietary factor at work over a long 
vious studies The charts, Figures i, 2 , and ^ penod of protein restnction, a second groupof 
compare the serum protein concentration with dogs was rapidly rendered hypoprotcinemic. 
the gastric emptying time and time necessary Tins was accomplished largely bv repeated 
for a banum meal to reach the cecum Itwas plasmaphereses although the animals were 
found that on a protracted low protein diet placed on the low protein diet Figures 4. 5r 
the animals lost weight at times developed and 6 demonstrate the same constant relation 
ulcers, and were prone to lose their hair This ship between the scrum proteins and the small 
occurred even though adequate amounts of intestinal motility Unlike the previous group 
vitamin A and the B complev were present in these dogs w ere in excellent condition through 
the diet out the penod of the expenment 
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Fig 7 Small intestinal pattern — water-banum meal in a normal dog 
Fig S Small intestinal pattern — after nater-banum meal m animal nhich has 
become hypoproteinemic 

Fig 9 Small intestinal pattern — water-banum meal in an animal showing nutri- 
tional ^eraa 


In the first group, when the hj-poproteinemic 
animals were placed upon a high protein diet, 
the gastric emptying and small intestinal mo- 
tiht}’^ quickly returned to normal In the sec- 
ond group of a nim als, the same effect was pro- 
duced by transfusions of the plasma which had 
been removed during the plasmapheresis. 

The tissue edema which was shown to be 
chiefly responsible for the delay in gastric 
emptjdng time in our earlier experiments is, 
we believe, the chief factor in producing the 
retardation in motUity of the small intestine. 

During the present study it was found that 
the pattern of the barium-filled small intestine 
became quite bizarre and abnormal as the con- 
centration of the serum proteins fell, and that 
this pattern was a reflection of the altered 
physiology' in the small intestine, associated 
with the hy'poproteinemic state This obser- 
vation merely emphasizes the importance of 
the small intestinal pattern as a reflection of 
systemic disease, a relationship which has 
been discussed in several recent papers (4, 
6). Figures 7, 8, and 9 show this change as it 
occurred in one of our animals 

CONCLUSION 

The present paper extends our former study 
of the relation of serum protein concentrations 


to gastro-intestinal actmty. It has been dem- 
onstrated that a reduction in the concentra- 
tion of the serum proteins is associated with a 
marked retardation of the passage of a water- 
barium meal through the small intestine of 
the dog Concomitant with this physiological 
change there is an anatomical change, as eid- 
denced by the change in the intestinal pattern 
Both these alterations from the normal can be 
corrected by restoring the serum protein to a 
normal level either by diet or transfusions of 
lyophilized plasma. 
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NON-IN VASIVE POTENTIAL “CARCINOMA' OF THE CERVIX 

CHARLES SUMMERS STEVI-NSON MD Baltimore Mar>land 
ELEMER SCIPIADES, Jr , M D , Budapest, Hungary 


A STUDY of the /nost rectnt and best 
results of radiative and operative 
treatment of cervneal cancer shons 
that,b> and large, not more than one 
quarter of the cases are cured Statistics re 
veal that cancer is the second most frequent 
cause of death in the M'estern W orid and that 
carcinoma of the uterus is responsible for 
about one third of the deaths from cancer in 
women 

In approximately 90 per cent of these cases 


M/STORiCAI, 

Cancer research was first contend upon the 
question of ctiologj, but none could be found 
comparable to the specific causal relationship 
of the gonococcus to gonorrhea Research 
then tumccl, especially with those working 
on cervical carcinoma, to a study of Chesj-mp- 
toms, and soon the asjmptomatic phase was 
realiacd The studj of this, liLe that of pre 
vcntion, brought investigators to consider the 
earliest forms of cancer 


It arises m the portio of the cervnx, an o^an The first mention of the general t>-pe of 
which, like the tongue, skin and penis can be eari> cervical caranoma with which tb> 
not onlj readilj seen but also carcfuUy scru paper is concerned is found m the large work 
timzcd in a few minutes dunng the course of a on carcinoma of the uterus by Schottlaender 
routine physical examination A$ has been and Kennauner which was published in ipu 
reiterated, the operative and radiative types They noted the presence of a thin lajer of 
of therapy for this kind of carcinoma have surface carcinoma extending over the portio 
about reached their peak of development and from the edge of a larger invasive growth It 
givenopromiseofanj great further advance complcteI> replaced the normal epithelium, 
ment in the near future The most favorable and was compared morphologically to the 
statistics show that in those cases m which icingonacake Theselwoworkersconsidered 
the cancer is still definitclj limited to the it to be definite carcinoma and described its 
cervix at the time radiative therapy is insti cells as being exactly similar to those of the 
tuted about 52 per cent (Ward and Sackelt) mam deep growth They also mentioned its 
ma> gam a 5 ) car cure This is accomplished usual abrupt ending and junction with the 
onlj with frequent and careful check on their normal stratified squamous epithelium of the 
progress and with further radiation when re portio About 15 years ago Schiller who had 
qutred worked under Kermauner began concen 

The average for several similar groups trated work on the genesis of tumors, and 
of cases given surgical treatment or combma chose the cervix as his medium because of its 
tions of both forms gives about a 50 per cent accessibility and the frequency with which 
cure In advanced cases one fifth or Jess arc caranoma develops there 
alive after 5 years (30 25) The inference from In his first paper on this subject pub 
this IS as Cclbus is crcditccf with having fished m 1927 (18), he points out the evidence 
pointed out about 30 A D that the earlier in against cervical carcinoma being caused bv 
the course of the disease the diagnosis can be imtation He desenbes what he cal » w 
made the better the chance for cure With the ginning carcinoma 0/ the cervix and slates 
view of trying to assemble and study as large that it consists of a non invasive 
a rroun of early carcinomas as^ssiblc this epithelial growth usually located at *hc 

was undertaken tcmal os Since the morphological character 

„orl. «as imacnakcn „„„ ,he „lls ate hke those o( the cell. 

’■ eompnatoB an atlsanced cate, noma he tlcs.g 
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ditionally as carcinoma. He also describes in 
detail the sharp and usually oblique border 
betrveen the carcinoma and normal squamous 
epithelium, and mentions the frequent pres- 
ence of vacuoles in those normal cells -which 
are closely adjacent to the carcinomatous 
ones. He could find no evidence of precan- 
cerous cellular alteration, or of carcinoma in 
definite connection with erosion or repair In 
the development of cancer he considers two 
changes, that of the surface epithelium into 
carcinoma, and, after a period, its invasion 
of the stroma He describes the light super- 
ficial lymphocytic infiltration of the stroma 
beneath the surface carcinoma and believes 
it to be evidence of the conflict between the 
two t^qies of tissue, the cancer cells, and those 
of the connective tissue He believes that the 
normal cells Ijdng immediately adjacent to 
the carcinomatous ones change verj' suddenly 
to cancer cells due to a “complete assimilatory 
metabolic change” resulting from the in- 
fluence of the adjoining malignant cells He 
feels that this change is irreversible and so 
rapid that no intermediary morphological 
stages are to be seen General pathological 
opinion both here and in Europe does not 
completely support these hjqiotheses. 

Schiller beheves that metastasis ma}* take 
place as soon as invasion has begun, and that 
all carcinomas, whether invasive or not, 
should receive radical treatment 

Contrarj’^ to Lahm’s work, Schiller was un- 
able to find any glycogen in carcinoma cells 
and so tried various stains n-ith which to 
bnng out this difl'erence grossty He finally 
was able to obtain good results using a weak 
aqueous iodine and potassium iodide solution 
(19) He points out (23) that although grossly 
these areas often differ little or none from the 
normal epithelium of the portio they are 
sometimes dull, white, opaque, and slightly 
wrinkled In serial sections of cervices from425 
panhysterectomies, Schiller found 6 incipient 
“carcinomas,” an occurrence of i 41 per cent 
The American literature covering the pa- 
thology of this type of early carcinoma of the 
cer\nx is rather meager One of the first re- 
ported cases of early carcinoma was that of 
Cullen in 192 1 (2 ) . A few of the recent notable 
papers in this group are those of Novak (13, 


14), Alartzloff (9, 10), Norris, Broders, Pem- 
berton and Smith (16, 17), TeLinde, Freed- 
man, and Henriksen (5) iSTovak, Martzloff, 
and some others have held the \dew that as 
long as the intra-epithelial changes are not 
invasive, the lesion is not malignant, and 
since it is not malignant it cannot be called 
“cancer.” On the other hand Graves, Smith 
and Pemberton, Broders, and some others 
have agreed with Schiller, beheidng that these 
growths are cancer as soon as the cells have 
assumed the morphological characteristics 
common to all cancer cells. Thus we find that 
pathologists are divided upon the questions 
as to whether these non-invasive lesions in- 
eidtabl}’- become invasive and as to whether 
they can legitimately be called cancer. 

GEXER.\L DISCTISSIOM 

The studies, begun by Schottlaender and 
Kermauner and carried on by Schiller, on 
early carcinoma of the cervix have been a 
great contribution and have called the atten- 
tion of the medical world to this important 
pathological condition. There are many, as 
was pre\-iously stated, who do not agree with 
Schiller in his calling non-invasive growths 
definite cancer Lubarsch, Frank, Menne, 
ilacCallum, Novak (13), jMartzloff (9), and 
others disagree udth him on this point. How- 
ever they do believe that these lesions are in 
some way related to carcinoma and may de- 
velop into the invasive destroying growth 
commonly recognized as cancer It is their 
\dew that without heterotopia these lesions 
cannot be looked upon as cancer, as the in- 
herent connotation and original meaning of 
this word is “an invasive destrojdng growth ” 
In favor of their side of the question is the fact 
that the word “cancer” was used long before 
the indiHdual characteristics of malignant 
cells were known In addition, although 
“carcinoma” is a more recent term it has 
always been used synonymously -with “can- 
cer” when the gro-wth was composed of 
malignant epithelial cells 

One of us (C S S ) also agrees -with the Hew- 
point that these non-invasive lesions defi- 
nitely^ may^ become typical, destructive and 
invasive cancers, and suggests that they be 
called “non-invasive potential carcinomas” 
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A STUDY of the most recent and best 
/\ results of radiatuc and operative 
/~\ treatment of cervical cancer shons 
that.bj and large, not more than one 
quarter of the cases are cured Statistics re 
veal that cancer is the second most frequent 
cause of death in the Western \\ orld and that 
carcinoma of the uterus is responsible for 
about one third of the deaths from cancer in 
women 

In approximatelj go per cent of these cases 
It arises in the portio of the cervix, an organ 
which, like the tongue, skin and penis can be 
not only readily seen but also carefully scru 
tmized m a few minutes during the course of a 
routine ph>sical examination As has been 
reiterated, the operative and radiative types 
of therapy ^r this kind of caranoma have 
about reached their peak of development and 
give no promise of anj great further advance 
ment in the near future The most favorable 
statistics show that in those cases in which 
the cancer is still defimtelj limited to the 
cervix at the time radiative therapy is insti 

tuted about 52 per cent (^\ard and Sackclt) mam aeep growin u'Ae 

maream a s vcir cure This is accomplished usual abrupt ending and junction with h 
only mth frequent and careful check on their normal stratified squamous epjjhelium of^ 

^'^The average for several similar groups trated work on the of timoR.^an ^ 

of cases civcn surgical treatment or combina chose the cervix as his medium 

3 K form" gives about a 50 per cent access, b.Ur, and -he roqneney n.th 
cure In advanced cases one fiflh or less arc carononur develops there 

*mted out about 30 A D that the earher m h" rails • br 

rgrupXar^IJnonrasasposible thrs JpUhc.ml 

"ril •' '*• f*” SlJSrlng an“advanced'' 33 .ooma he d «5 


HISTORIC VL 

Cancer research w as first centered upon the 
question of etiology, but none could be found 
comparable to the specific causal relationship 
of the gonococcus to gonorrhea Researeh 
then turned, espcciallj with those working 
on cervical carcinoma, to a studj of the sj mp 
toms, and soon the asymptomatic phase was 
realized The study of this, like that of pre 
vention brought investigators to consider the 
earhest forms of cancer 

The first mention of the general type of 
early cervical caranoma with which this 
paper is concerned is found in the large work 
on caranoma of the uterus by Schottlaender 
and Kermauner which was published m igi* 
They noted the presence of a thm layer of 
surface carcinoma extending over the 
from the edge of a larger invasive growth It 
completely replaced the normal epithelium, 
and was compared morphologically to w 
long on a cake These tw o w orkers consider^ 
It to be definite carcinoma and desenbed its 
cclU as being exactly similar to those of the 
mam deep growth They also 
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Fig 7, left Case 4 (Gjn Path. 2^58). The “carcinoma” here has grown down mto 
and hned a gland The portion v. hich co\ ers the surface (upper right) is thinned out 
apparently due to the fact that the superficial spinal cells ha\ e been eroded aw a> 
In the gland thej’ are intact and compose the major portion of the growth. A few of 
the spinal cells are multinucleated; the one at A is seen to contam 5 nuclei under 
the microscope The basement membrane of the gland and the layer of basal cells of 
the “carcinoma” are intact. X55 

Fig S Case 7 (Gyn Path 30818). The “caremoma” has grown mto and hned a 
superficial gland As in Figure 7 the superficial spinal cells remam intact and make up 
a large portion of the growth Some fairly large hyperchroma tic nuclei can be found 
m the superficial cells Xso 


tissue from about four thousand cases, picking 
from them all those which had any suggestion 
of epithelial hyperactivity or anaplasia ex- 
clusive of the cases which showed invasive 
carcinoma. We then separated these into two 
groups, those in which the cells showed defi- 
nite carcinomatous change and those in which 
we beheved the epithelium to be merely h3'per- 
active As a result we had a few sections which 
appeared to show non-in vasive “early carci- 
noma ” Realizing, as Schottlaender, Ker- 


mauner, and Schiller have pointed out, that 
an}' of these might be merely the surface edge 
of a large advanced carcinoma, we looked 
through our files for any further pathological 
material on these patients As a result of this 
we found that several of the biopsies had come 
from the external os and had contained part 
of an outer extension from a larger carcinoma 
situated up in the cervical canal, or that they 
were taken from the edge of a small ulceration 
on the portio, which on shortly repeated 
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Fig I Case 2 (Gyn Path sji7i) The lesiOD is esscn 
tially limited to the squalnoua epithelium to the left of the 
gland mouth i4 The sharply cut edge of the caiciDOma 
at the extreme left has curled inuardly probably m the hx 
ing solution X *5 

Fig i Case a (Gyn Path *5171) The nearly complete 
absence of stratification the intact basal la>eroi cells and 


the closely packed large anaplastic epithehal cells denote 
the lesion X?^ 

Fig 3 Case2(Cyn Path 25171) Despite the thickness 
of the section some large black’ nuclei can be seen with 
much smaller light staining ones nearby At theuppttldi 
comer the most supeifimal cells are sees to ronum bigc 
seiy darkly stained nuclei X300 


of the cervix The large invasive caranomas 
which developed, as wnll be described, in two 
of our cases following the biopsy which showed 
them m their non invasive but potential state, 
coupled with the few other «imilar known 
cases, are evidences m favor of this view 
The other writer of this article (E S Jr) 
believes, with Schiller and his adherents, that 
the presence of the malignant morphological 
characteristics m the individual ceUs com 
pnsing these lesions is sufficient for the un 
quaiided pathological diagnosis of caranoma 
of the cervix, the presence or absence of m 
vasion being of no practical diagnostic im 
portance The fact that many cervices from 


which the original biopsy contained a non 
invasive '‘caranoma,’ on senal sectioning 
show a few small tongues of invasion, points, 
he believes to the danger of not calling them 
carcinoma These two viewpoints are illustra 
tive of the differences of opinion among 'an 
ous workers on cancer problems 

METHOD 

On the basis of the present knowledge of this 
subject, we recently undertook to examine all 
the cervical tissue in the files of the Gyneco- 
logical Pathology Laboratory of the Jo’’ns 
Hopkins Hospital We carefully studied some 
ten thousand microscopic sections of cemcal 



Fig 4 * •» a 

Fig 4 Ca*e2(K*Uyfrosp.ufr2ih .34.4), 

ti-pical MOIOT. ol Vkt large mvaiive carcinoma which devd extends through f to 3 and is tb.tf 

o'j^edafter 8 year, apparently f™m renmin, of non a^^ua S“V«uont tbe 

aodovaldarklyatainednucleiiimilartothosemFiguiei be>ond« X18 

Xa65 
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Fig 7, left Case4(Gj'n Path 2725S) The “carcinoma” here has grown doimi into 
and hned a gland The portion 'nhich co\ers the surface (upper right) is thinned out 
apparently due to the fact that the superficial spinal cells ha\ e been eroded away 
In the gland they are intact and compose the major portion of the growth A few of 
the spinal cells are muldnudeated; the one at is seen to contain 5 nuclei under 
the microscope. The basement membrane of the gland and the layer of basal cells of 
the “carcinoma” are intact X 5 S 

Fig S Oise 7 (Gyn Path 30S1S) The “carcinoma” has grown into and lined a 
superficial gland As in Figure 7 the superficial spinal cells remam mtact and make up 
a large portion of the growth Some fairly large hj’perchromatic nuclei can be found 
m the superficial cells X So 


tissue from about four thousand cases, picking 
from them all those which had any suggestion 
of epithelial hj^eractmty or anaplasia ex- 
clusive of the cases which showed invasive 
carcinoma. We then separated these into two 
groups, those in ■which the cells showed defi- 
nite carcinomatous change and those in which 
we believed the epithelium to be merely hyper- 
active As a result ■we had a few sections which 
appeared to show non-invasive “early carci- 
noma ” Realizing, as Schottlaender, Ker- 


mauner, and Schiller have pointed out, that 
any of these might be merely the surface edge 
of a large advanced carcinoma, we looked 
through our files for any further pathological 
material on these patients. As a result of this 
we found that several of the biopsies had come 
from the external os and had contained part 
of an outer extension from a larger carcinoma 
situated up in the cer^dcal canal, or that the}’’ 
were taken from the edge of a small ulceration 
on the portio, which on shortly repeated 
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, 9 Case 12 (Gjn Path 402S2) This is a relatively 

g power photomicrograph shoa'ing the detail of a ttmical 
obUque border beta een the “carcinoma” (on the right) and 
tae normal stratified squamous epithehum (on the left) 
t he hyperchromatosis of the lesion is marked and causes it 
the adjacent normal cells TTie 
■ ^ IS much More Clique than usual; the superficial part 

beps at A and the basal part extends far laterally under 
tae^nomal epithehum to B A large mitotic figure is seen 


. 

Fig 10 Fig II 

ely Fig 10 Case 13 (Gjn Path 40900) The lesion is charac- 
ical tenzed chiefly by the large variously shaped dark staming 
ind nuclei scattered among many stmilar sized or smaller light 
ft) staimng ones A fern of the superficial nuclei are large and 
!sit darkly stamed X35 

Fhe Fig II Case 13 (G5'n Path 41429). This is another 
lart biopsy section, taken s months after that shown in Figure 
ider 10. The general appearance is similar to that of the biopsy 

leen specimen taken from the same patient 3 months pre\‘iously, 
the same ‘level” of activity bemg present Xs3 
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covers the entire portio extending from the general region 
of the external os (lower right corner) out o%er the surface 
almost to the vaginal wall (upper left comet) No points of 
invasion are seen Xao 

Fig 13 Case 13 (Gyn lath 4SaJO> This is a typical 
part of the superficial carcinoma whichcoveiatheporiio 
of both the anterior and postenor lips of the cervix Thu 
field was taken from a iiomt a millimeters from the area 
shown m Figure 14 This carcinoma when compared 
to those (R Figures to and rr useen to beara sinking re 

biops> had been proved a moderate!) ad 
vanced carcinoma Several cases n ere appar 
entl> bona fide nQnm\asivc ‘ caranomas,” 
but had to be discarded when careful serial 
sectioning of the rest of the cervical tissue dis 
closed a fe^ small tongues of early lavasion 
Thus, after submitting each case to an im 
partial study, only 18 remained which we 
could dcfimtelj classify as “non invasive” 


f?r'a w 


setnblance to the lesions found m these biopsy specimenj 
liken and jyeaTspreviously/foratbesanifrfnii X,*o 
Fig 14 Case 13 (Gyn Path 43310) This field is from 
the posterior lip of the cervix and is in the same section as 
the field shown m Figure 13 The surface (upper left) « 
covered with somewhat inactive and eroded superfiul 
circinoma There is a fairly large tongue of quite active 
carcinoma gtnuing into the stroma from the surface lu 
component cells show not only the anaplastic cbaractens 
Ucs of those in the ongmal surface lesion but in adhtion 
there are many mitoses and the hypercbroraatosis u more 
iMtked X70 

carcinoma of the cervix All of our diagnoses 
were ver> kindly checked and confirmed bj 
Dr Walter Schiller and Dr Emil Novak 
Brief histones of the i8 cases folton wth 
pathological dcscnption when important 

Case t (rath 23??!) F L ajred 37 )«« 
Patient had one child at 4$ preceded b\ three *pon 
taneous abortions She was seen on Februarv 21 
1918 and complained of complete uterine prolap-e 


fig IS Case 13 (Gj-n Path 43520) Tbri o another 
sectionthroughtheposteriorlip llshowslhe caicinonsa 
covering the surface like icing on a cake and at one p^t 
I there is an invading tongue of actual carcinoma The 
stroma contains several circumscnhed masses of ihe 
growth which are identical in appearance with the tongue 
seen m Figure 14 In them the transitnnal cell prcdomi 
nates although the borders are composed of several layers 

'’^Hg'’‘J^‘^Cise?6*(Gyn Path 44 O 0 >) This photograph 
includes the entire thickness of a non invasive ca»«n^ 
with the inuct basal lajer on the extrerne n*bt ^ tte 
roughened surface on the extreme left hi'e mitoses are 


dmo|(d by t The vanalonsin thesiie shaw ana scaur 
mg density of the nuclei is rather marked There is ptacti 
tally nn erosion of the surface as the atrophic spinal cells 
are still prevent and even their black pycnptic nudei show 
nwrt than the usual variation m sue and^ape X190 

Fig 17 Case 18 (( yn lath 4 S‘iJ) 
here has been stripped away from us stroma and by so 
artt-lact of lixing or sectioning rotated s^s to race W a J 
cent nortwo of thecervu (lower right) The large ’ r 
shaped extremely dark staining nuclei are 'O'T P™ , 
and „me of them are present in the m.st superl.cia «1^ 
1 nos finding IS one nearly infaUiUe charactenslic ol 
non invavve potential carcinoma X 95 
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for the last 6 months She had worn a pessarj' for 2 
years previous to this Examination showed lacera- 
tions of the perineum and complete uterine prolapse 
A trachelorrhaphy (Emmett), anterior and posterior 
colporrhaphy, and Vertheim suspension of the 
uterus were done Pre-operative examination of the 
cendx had shown that it i\as slighdj^ enlarged and 
edematous and that the portio vas smooth and 
pink despite moderatelj' deep transverse lacerations 
The microscopic section from one trachelorrhaphy 
specimen (this V-shaped wedge is usually taken so 
as to include all of the laceration) shovs a rather 
large block of tissue which has obviously been 
trimmed doan At one end of it a superficial gland 
opens to the surface, and around its mouth there 
is a vety small localized non-invasive “carci- 
noma ” Its cells are generally large and they shon a 
marked variation in size and shape. Many, both 
large and small, are very deeply stained Similarly, 
many are lightly stained regardless of size The sur- 
face IS slightly eroded, and the usual superficial, flat, 
atrophic spinal cells, in vhich the nuclear remains 
are normally marked by a small dark dot, are re- 
placed by large cells which contain large round or 
oval nuclei and have rather indefinite cytoplasmic 
borders In many instances a ceU can be found 
which has a diameter four times that of its neighbor 
and their staming densities may be similar or at 
opposite extremes The findmg of about 12 mitoses 
per high power field indicate a relatively hx-perac- 
tive growth This patient died of hypertension with 
coronary thrombosis in November, 1935, at the age 
of 74 years Either aU of the growth w as removed or 
that which remained did not become a cancer over a 
period of 17 years 

Case 2 (Path 25i7r, K-13414) C P., aged 28 
years when first seen June 30, 1919 She had had 4 
children and was “badlj' torn” with the last one 3 
years before She came in because of “bearing down 
pains” since the birth of her last baby, leucorrhea for 
the past year, and occasional shght spotty intermen- 
strual vaginal bleeding for this same period Exami- 
nation show ed a relaxed vaginal outlet, rectocele, and 
lacerations of the cervix She then had a trachelor- 
rhaphy, posterior colporrhaphy, and appendectomy. 
Pre-operative examination showed the cervix to be 
enlarged, firmer than usual, and sh'ghtl}' elongated. 
It pointed in the vaginal axis due to retroposition of 
the uterus There were deep transverse lacerations, 
more so on the left, and there w as moderate eversion 
on both lips around the external os The portio was 
smooth and clean The microscopic section from 
one trachelorrhaphy speamen shows a junction of 
the cj’lindrical cervncal epithehum and the squamous 
type on one surface i^s Figure 1 shows, the carcinom- 
atous cells are limited to a point on one side of the 
mouth of a large cemcal ^and, and there is the 
afore mentioned )unction on the other side The 
“carcinoma” is o 3 milhmeter long and its left edge 
is sharply cut off This is either the result of trim- 
ming the block, or, since it looks as though it has 
curled in, may w eU be the edge of the specimen as re- 


moved at operation. One thus might conclude that 
the non-invasive potential carcinoma extended out 
over the portio and all of it was not removed. The 
higher power microscopic detail is about the same as 
that in Case i, and a rough idea of it can be obtained 
from Figures 2 and 3. Unhappdy the section is a 
thick one and the photographs are not what they 
might be The variations in nuclear sizes, shapes and 
staining densities are of average degree except that 
hyperchromatosis is rather marked in a few cells. 
There is no deWte spindle-shaped basal cell, the 
round or oval nucleated transitional type comprising 
nearly^ the entire thickness of the epithehum Conse- 
quently', despite a few flattened superficial cells, 
there is a rather marked absence of stratification 
The presence of about 8 mitoses per high power field 
indicates that it is a fairly hyperactive growth 

This patient next came to the hospital May 4, 
1921, complaining of leucorrhea, backache, and pro- 
fuse menstruation .-Vt this time the cervix was 
smooth, firm, nearly flush wuth the vaginal vault, 
and there was a profuse leucorrhea exuding from the 
external os A large ovarian retention cyst was found 
and removed. The cendx was not treated. 

On February 28, 1028, she came to the hospital 
again complaining of continuous vaginal bleeding 
since the onset of her last recognizable menstrual 
period 4 months before. Examination disclosed a 
large caulifiower-like tumor replacing the cenix and 
filling the vaginal vault. It w as friable, firm, and bled 
upon manipulation. There was thickening and indu- 
ration of the vaginal vault and both broad ligaments 
half way later^y to the peine wall In spite of 
radium treatment she died in a little over a year A 
biopsy of this tumor (slide K-13414) shows several 
pieces of tissue made up of irregular large solid 
masses and thick columns of anaplastic epithelial cells 
(Fig 4I. These ceUs have predominantly large, 
round to oval nuclei which show all the vanations 
seen in the original non-invasive growth. .A. high 
power field gives a picture (Fig 5) generally similar 
with that of the earlier carcinoma, as a comparison of 
the two photomicrographs will disclose The diag- 
nosis here w as “epidermoid carcinoma of the cervix, 
transitional cell type ” Since the transitional type 
of cell predominated in both growths it may indicate 
that the relative degree of c^ differentiation in the 
original anaplastic ceUs has not changed with inva- 
sion 

Case 3 (Path 26010) M. M., aged 38. She had 
had one child and came to the hospital June 3, 1920, 
complaining of leucorrhea, backache, complete pro- 
lapse of the uterus for 3 years, and metrorrhagia for 5 
weeks. Examination showed obesity and third de- 
gree uterine descensus. She had a consen-ative pan- 
hysterectomy and left oophorectomy'. Pre-operative 
e.xamination of the cenux showed it to be twice nor- 
mal size, edematous, and tender It was moderately 
deeply lacerated transversely and was eroded around 
the external os A microscopic slide shows a cross 
section through one lip of the entire cerxix There is 
a non-inx-asive potential “caranoma” which begins at 



8j8 


SURGERY, GYNECOLOGY AND OBSTETRICS 


the esteraa} os and e^tends out oser the hj> for 8 
nnihmeters \s Figure 6 poorlj demonstrates the 
anaplastic cellular changes are marked the basal 
layer is intact and there is the usual oUique border 
In addition there is a strikingly dense superhaal 
infiltration of lymphocytes in the stroma as 
been described by Schiller In tjpical fashion it 
ectcnds a short distance beyond the edge of the 
lesion, and the significance of this may be that the 
adjacent as yet non anaplastic cells ate in some 
manner under the influence of the carcinomatous 
ones The fact that they are morphologically normal 
and do not even show any structural esidences of 
hyperactivity does not exclude the possible presence 
of a profound physiological change and some believe 
that such rtught be the case Unfortunatei> all 
efforts to trace this patient proved fruitless 

Case 4 (Path 37358) G V aged 46 years who 
bad had 13 children and two abortions came to (he 
hospital complaining of severe loner abdominal 
pain, leucorrhea and dysuria for t month Pcami 
nation shoned a refaced vaginal oulfet She bad a 
trachelorrhaphy and an anterior and posterior col 
poerhaph> Before operation the cervix was slightly 
enlarged and irregular but the portio was relatively 
smooth There were very deep transverse bcera 
tiORi extending out to (he vaginal vault which bled 
on examination A microscopic section of one ira 
cbelorrhaphy «pi:ciinen shows a nan mvastve poten 
lia] carcinoma beginiiiagiocbeiaceralioDeTscttyst 
the lunction of the columnar and stratilied squamous 
epitoelium and it extends out over the poriio for 6 
mtllimeters The nuclear vanatious m sixe shape 
and staining density are very marked (Fig 7) The 
basal layer consists of about one laver of spindle 
cells and IS intact Supertioal to this tWe are about 
two layers of the characteristically round nucleated 
transitional cells The mam epithelial thickness lies 
superficial to this and is made up of t>picai pinai 
cell which have a prominent and relatively large 
amount of gtayi h piuk cytoplasm with rather deb 
nite cell borders Their nudei show marked ana 
plasta, as already mentioned and a few very large 
cells contain 5 and 6 nuclei dumped together lO the 
center Many mioses can be found As Figure 7 
shows these anaplastic cells have grown down mio a 
gland for « short distance Tkii phenomenon has 
been described by Novak (13) bchilier and others 
and IS no tadication of invasion This woman » alive 
and well and many biopsies of the non atrophic 
cervix hav e shown no suggestion of malignancy 
Case $ (Fath 38559) A1 H aged 50 
upon being examined in the dispensary on Xfa> 3 
IQ23 wasfoundtohaveacervicalpolyp It waste 
moved with the biopsy forceps The imcriwropic 
slide shows a section through its entire length There 
is a non invasive potential carcinoma i centimeter 
long on one surface well up and away from the base 
U appears to ati'c about 6 miilimeters from the cy 
lindrical squamous ceil junction and is chief^ 
apparent due to Us marked h>pcrthrom3t<js« m 
section IS tCK) thick for photography but under the 


microscope the malignant characteristics of the teih 
arc obvious The presence of about 16 imnjees per 
high power field denotes unusual hyperactnit) 
Some of the mitotic figures are tripolar and manv 
show markedly uneven divjsjon of jh? c^ijsm ofon 
winch, as Xfendelsohn and others have poioted out 
IS characteristic of malignant ceils This woman 
unfortunately could not be traced. 

Case 6 (Path 30583) J S aged 49 jeais a 
molhec of 3 children came lo the hospital on August 
3C, 1935 She complained of leucorrhea for r jear 
and came to the hospital for verification of thediag 
nosivof cervical polyp made by her family physt 
cian Examinatton revealed a polyp It was re 
sected and its base and the cervical canal were thor 
oughly cauterized with 30 per cent siiirr Ditrale 
Before operation the cervnt had been very firm and 
normal in size and shape A full length cross section 
of the pdyp is found in the mieroscofuc slide aad it 
reveals a non invasive potential ‘carcinoma 1 
millimeter long which lies praeticslly at the cylin 
dricaf squamous cell junction and extends do*™ 
to the cut border it the base of the poljp Thr 
woman 1$ asymptomatic and recent bicpiies ol (hi 
cervix and scrapingv from its canal show no rvideiici 
of malignancy 

Case 7 (rtth 30818) >1 C igedySyean fcal 
had 4 children and i abortion and came to the bO' 
nital November 34 19x5 complaining of moderate 
leucorrhea for j iesrsMndJener abdominal pain for 
6 months T xamination revealed obesity sad a re 
laxed vaginal outlet A left sided trachelorthiPhy 
and an anterior vaginal lepair were done Before 
operation the cervix was described as being abou* 
normal 10 size and consivtencv and it was trims- 
vrersely lacerated more deeply on the It/t The 
microscopic section of the tissue removed from the 
cervix shows the carcinoma lo be practically 
limited to a shallow gland ingrowth (Ftg S) y 
be seen the growth is made up of relatively bigWy 
differentiated cell and roughly consists 
amounts of tranvmgnal and spinal cells fthue the 
lack of uniformity is not as sinking as m <atne of 
the seclums the w ide differences m nuclear siz« snjj 
shape* are readily apparent She is alive and well 
and has no symptoms suggestive of cervical ram 
noma In ibis ca*e a biposy cannot be obtained and 
w« may thus assume that if all of the Jevon was cot 
tenroved the remaining portion has not become 

after twelve vears or has in some mancer Mfn 
destroyed , , , 

Cases (Path 31795) A B aged 56 >««' * 

mother of dchitdren had had a hysterectomy xyeaf' 

before for uleriat fibroids She came to the co*P’ 

November *3 19x6 complainingofteucorrheaio 3 

yean and 'light post coitaJ bleeding for 3 
rxamination showed the cervix (stump) . 

snoUer than normal about s ccnlimeiers long 
of average con'isiency There was some ever wn 
arwand the external os and a few bghtly toughen 
dark red areas of erosion 7 miUimelers m 

were situated on both the anterior and pcpteriori p 
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These bled slightly upon examination Several biop- 
sies of the poTtio were taken, the canal of the stump 
was curetted, and the cerxdx was thoroughly cauter- 
ized vath the actual electrocauterj- The section of 
the biopsied tissue contains a great many strips of 
stratifiedsquamous epithehum and one w onders if anx' 
was left on the portio. The non-invasive potentid 
“carcinoma” is limited to two of these strips, which, 
due to the hjqierchromatosis, stand out sharply from 
the neighboring normal epithehum. This woman 
died of apople.vj- at the age of 64, by which time she 
had not developed a gross clinical cemcal carci- 
noma. If the growth was not either all removed or 
destroyed at the time of operation that which re- 
mained was non-mvasive for S years at least 

Case 9 (Path 3396S) C. B , aged 34 years, a 
mother of two children, came to the hospital No- 
vember 16, 1928, complaining of menorrhagia for 
S months and metrorrhagia for 2 Examination 
showed retroposition of the uterus and relaxation of 
the vaginal outlet. A trachelorrhaphy, anterior and 
posterior colporrhaphy, and suspension of the uterus 
were done. Pre-operative exammation showed the 
cemx to be normal in size and consistency and 
slightly lacerated transversely. The microscopic 
slide of the trachelorrhaphy specimen contains sev- 
eral fragments of cervical tissue, 2 of which are partlj’’ 
covered by non-mvasive “caranoma.” This patient 
is alive and well and has no symptoms of carcinoma 
of the cervix A biopsy of the cennx cannot be ob- 
tained 

Case 10 (Path 3SS46 and 33573). H C , aged 
34 years, a negress who claimed she had never been 
pregnant, and who had had gonorrhea recurring off 
and on since the age of 18, came to the dispensary’’ 
February’ ii, 1930, complaining of menorrhagia for 
I year. She was found to have a large myomatous 
uterus and chronic salpingitis and had a hysterec- 
tomy and bilateral s^pingectomy. Shortly’ after 
discharge the cervix was found to be shghtly'eiarged, 
soft, and roughened There was some erosion of the 
portio around the os which bled following examina- 
tion, there were superficial transverse lacerations. 
Several biopsy’ specimens were taken from the lacer- 
ations and the eroded areas The microscopic sec- 
tion shows some semicircular fragments of cervical 
tissue, one of which is covered with a non-inv’asive 
potential “carcinoma ” The nuclear variations are 
marked and there is some fairly ob-vious hy’perchro- 
matosis The patient was given radium and is ahve 
and w eU, and a small scarred nodule in the now con- 
tracted vaginal vault is all that marks the former 
location of the cervix .A. biopsy’ shows only’ scar 
tissue covered with a very- thin layer of markedly 
atrophic squamous epithehum 

Case 11 (Path 35996) E. \V , a 27 year old 
mother of 5 children, came to the hospital July 7, 
1930, complaming of post-coital bleeding for i 
month The cemx was of about normal size and 
shape, but was softer than usual There was “a red- 
dened area on the anterior lip” from which several 
biopsy specimens were taken Under the imcroscope 


one of the several fragments was found to be covered 
with a non-invasive “carcmoma ” This patient was 
alive and well and without any’ sy-mptoms of cervical 
carcinoma in July’, 1936 She has nev’er received any 
treatment for the lesion and at present cannot be 
located. 

Case 12. (Path. 402S2) D B , a 61 year old 
mother of 5 children, came to the hospital November 
2, 1933, complaining of complete uterine descensus 
for 5 months. She had a Watkins interposition oper- 
ation and a low’ cervical amputation Before opera- 
tion the cem.x was found to be small, softer than 
normal, and bilaterally- lacerated. The portio was 
smooth and there was slight eversion around the os 
The microscopic shde includes a full sized section 
from each lip of the cerv-ix On one lip, for a distance 
of I rmUimeter, there is a non-inv’asive potential 
“carcinoma” which, due to its marked anaplasia, 
stands out sharply’ from the adjacent benign epithe- 
lium At one edge (Fig 9) there is a typical sharp 
obhque border. The “carcinoma” shows an extreme 
degree of hy’peractiv’ity’, there being about 27 mitoses 
per high pow er field over one area. This w oman is 
alive and well, and the cervical stump looks normal. 
Biopsies from it and scrapings from the canal show 
no evidence of malignancy’. 

Case 13 (Path 40900, 41429, and 45320). M S , 
a 34 year old mentally retarded woman who had had 

2 abortions, came to the hospital July 31, 1934, com- 
plaming of dyspareunia of 2 years’ duration She 
had contracted gonorrhea at the age of 21 y’ears, fol- 
lowing which she had had a bilater^ salpingo-oophor- 
ectomy’ with its subsequent surgical menopause 
The cerv-ix was found to be small and of normal con- 
sistency’. There were deep transv’erse lacerations, 
and the portio was otherwise smooth and normal 
except for a slight perioral reddening Several biop- 
sies were taken around the 03 The microscopic shde 
of these shows two fragments of cervical tissue, the 
surface of one being partially covered by a non- 
inv-asiv-e potential “carcmoma” (Fig 10) which totals 

3 mil l im eters in length. The cells show an average 
amount of mahgnant anaplasia manifested chiefly- 
by the wide variations in nuclear sizes and shapes. 
The variations of staining density' are of average 
diversity’ and there is a moderate amount of hyper- 
chromatosis The growth looks v’cry inactive and 
only one mtotic figure can be found. There is a 
moderate infiltration of lymphocy’tes in the stroma 
beneath the lesion. At that time the shde was con- 
sidered suspicious but the patient refused to allow 
further biopsy and left the hospital. She returned 
January- S, 1935, complaming of lower abdominal 
pain The cervax was found to be as it was 3 months 
previously except that now the portio was smooth 
and normally pink Biopsy- specimens were again 
obtained from the cervix and the canal was curetted, 
but the scraping produced no tissue. Under the 
microscope the fragments of cervical tissue were 
found to be normal e.xcept that the surface of one of 
them was covered with a 4 milhmeter length of non- 
invasiv-e potential “carcinoma.” A smidJ piece of 
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the etternal os and extends out o\er the lip for 8 
miUitneters As Iiguie 6 poorly demonstrates, the 
anaplastic cellular changes arc marked the basal 
U> er IS intact and there is the usual oblique border 
In addition there is a strikingly dense siiperfiaal 
mflltratioa of lymphootes m the stroma as has 
been described bv Schiller In typical fashion it 
extends a short distance beyond the edge of the 
lesion, and the significance of this may be that the 
adjacent as yet non anaplastic cell are m some 
manner under the influence of the ‘ carcinomatous ' 
ones The fact that they are morphologically normal 
and do not even show any structural evidences of 
hyperactivitv does not exdude (he possible pre ence 
of a profound physiological change and some believe 
that such might be the case Unfortunately all 
efiorts to trace this patient proved fruitless 
Case 4 (Path ajajS) G V aged^dyeacs, who 
bad had la children and tno abortions, came (o the 
hospital complaining of severe lower a^ominal 
pajn leucorrhea and dysuria for t month Exami 
nation showed a relaxed vaginal outlet She had a 
trachelorrhaphy and an anterior and posterior col 
porrhaphy Before operation the cervix was slighiK 
enlarg^ and irregular, but the portio was relatively 
smooth There ^^e^e very deep transverse lacera 
tions extending out to the vaginal vault, which bled 
on examination A microscopic section of one tra 
chelorrhaphy specimen shons a non invasive poten 
tial carcinoma beginaiogmthelacerationcxactlyat 
the lunction of the columnar and stratified squamous 
epithelium and it extends out over the portio for 6 
millimeter* The nuclear variations in size shape 
and staining density are very marked (big 7) The 
basal layer consists of about one layer of spindle 
cells and is intact Superficial to this there are about 
two layers of the characteristically round nucleated 
transitional cells The mam epithelial thickness lies 
superficial to this and is made up of typical spinal 
celL. which have a prominent and reulive/y large 
amount of grayish pink cytoplasm with rather defi 
nite ceil borders Their nuclei show marked ana 
plasia as already mentioned and a few very large 
cells contain s and 6 nuclei dumped together in the 
ce-ter Many mitoses can be found As Figure 7 
shows these anaplastic cell* have grown down into a 
eland foe a short distance This phenomenon has 
been described by Novak (jy) Schiller and others 
and IS no indication of invasion This woman is alive 
and well and manv biop«i«s of the now atrophic 
cervix have shown no suggestion of malignancy 
Case 5 (I ath 385591 M B aged 50 years 
upon being examined m the dispensary on May a 
jp,, ^as found to have a cervical polyp It was re 
moved with the biop>y lorceps The micro copn. 
slide shows a section through its entire length There 
is a non invasive potential carcinoma i centimeter 
lone on one surface well up and awav from the base 
It appears to an^e about 6 millimeters from the cj 
Imdrical .auamous cell junction and is ch^y 
apparent due to Us marked hyperthromato is nt 
section 1 too thick lor photography but under the 


microscope the malignant characteri tics of the cells 
are obvious The presence of about 16 mitoses per 
high power field denotes unusual hypetactmt) 
Some of the mitotic figures are tnpolat and many 
show markedly uneven division of the chromosomes 
which as Mendelsohn and others have pointed out 
IS characteristic of malignant cell This woman 
unfortunately could not be traced 
Case 6 (lath 30583) J S aged 49 years a 
mother oi 3 children came to the hospital on August 
ii, iqzs She complained of leucorrhea for 1 year 
and came to the hospital for verification of the dug 
nosisof cervical polyp made by her family physi 
Clan Examination revealed a polyp It was re 
sected and its base and the cervical canal were ihir 
oughly cauterized with 30 per cent silver nitrate 
Bdorc operation the cervix had been very firm and 
normal in size and shape A full length cross section 
of thf* polyp is found in the micro'copic slide and it 
reveals a non invasive potential carcinoma i 
miUiineter long which lies practically at the rvlm 
dtical squamous cell junction and extends down 
to (he cut border at the base of the polyp Th 
woman is asymptomatic and recent biop*i« ol the 
cervix and scrapings from its canal show no evidence 
of malignancy 

Casv 7 (Path 30S18) M C agedySyear had 
had 4 children and i abortion and came (0 the he 
piiaf November S4 1935 complaining of moderate 
leucorrhea for 3 years and lower abdominal pain wr 
6 months Examination revealed obe ity ard a re 
taxed vapnal outlet A left sided trachriorrhapbv 
and an anterior vaginal repair were done B*w« 
operation the cervix was described as bciogibo t 
normal in siae and consistency and it was Iraw 
versely lacerated more deeply on the left The 
micro copic section of the tissue removed from the 
cervix shows the carcinoma to be praclicaUy 
limited (o a shallow gland ingrowth (Fig 8) As an 
6c seen the growth is madewp of rebliveh highly 
diflerentiated cells and roughly consists ol equal 
amounts of transitional and 'pmal cells \\ h le me 
lack of cell uniformity is not as striking as la omt oj 
the sections the wide diflerencea in naJesni 
shapes are readily apparent She u abve and wm 
and ha no symptoms suggestive of ceaical earn 
noma In this case a b posy cannot be obtained ana 
we may thus assume that if all of the le«ioa was not 
removed the remaining portion has not become J»'* 
sivc after twelve years or has in ome manrer bero 
destroyed , ^ . 

Cases (Pat*' 31,9s) aged 56 years a 

mother of 6 children hid had a hysterectomy j 
before for uterme fibroids She came to the ho'P' * 

V^jierjber 'j jpafi complaining of leucorrhea lor 3 

years and slight po*l coital bleeding for 3 montn 
I xamination showed the cervix (stump) to M siig 
smaUer than normal about i cerurrelffs 
of avwage consistency There was some ever 
aroundrbeexternal o< and a lew slightly roughe 
dark red areas of erosion 7 milUroelcfs in “lame 
were situated on both the anterior and posterior 1 1 
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had an amputation of the cer\ns, an anterior and 
posterior colporrhaphy, and a ddatation and curet- 
tage Before operation the cervix was found to be 
small, firm, and bilaterally lacerated The portio 
was clean, smooth, and pi^, except for v'erj” shght 
injection around the os Careful gross examination 
of the cemx with a magmfv-ing glass after operation 
disclosed no peculiar conditions of the portio epithe- 
lium, even though \ie knew from the section the posi- 
tion of the “carcinoma” around the os The micro- 
scopic slide contained a section from each lip of the 
cemx A non-invasive potential “carcinoma” was 
found at the external os on the anterior lip, and, in a 
thin layer, it extended out over the portio for nearly 
I centimeter This woman was given radium, and a 
recent biops}' examination of the cervical stump 
showed no evidence of malignancy 

CvsE iS (Path 45133)- N. S , aged 56 years, 
who had had two children and three miscarriages, 
came to the hospital June ii, 1937, complaimng of a 
“sore growth at the outlet of the bladder,” d3'suria, a 
persistent shght vaginal discharge, and “a feeling as 
though the womb was falhng out” of the pelvis 
Examination disclosed chrome inflammation and 
some prolapse of the urethral mucosa, a relaxed vag- 
inal outlet with cj’stocele and rectocele, and shght 
descensus of the uterus The cervix was small, 
roughened, and irregular, and transversely lacerated 
The portio was generally injected and there was a 
zone around the os whici was sunken, granular, ir- 
regular, red, and which bled easdy on examination 
Several biopsy examinations were taken from this 
perioral zone of erosion. The microscopic shde 
showed three small fragments of cervdcal tissue, near 
one of which there was a detached, thin strip of non- 
invasive potential “carcinoma” 2 milhmeters long 
(Fig. 17) The hyperchromatic nuclei cause it to 
stand out sharply from the normal squamous epithe- 
lium of the neighbormg fragments There was only 
about one mitosis per high power field This patient 
was given radium and thus far has shown no evi- 
dence of the persistence of the lesion 

An analysis of these 18 cases shows that all 
the women were or had been married; 41 per 
cent were under the age of 40, and their average 
age was 46 3'ears when the carcinoma was 
first discovered The two extremes in age 
were 27 and 62 j’-ears. The menstrual onsets 
included the ages of 12 through 16, the average 
age being 14 3'ears. Seven of the patients were 
be3mnd normal menopause, the average time 
being 7 years One had had a surgical meno- 
pause as the result of a bilateral salpingo- 
oophorectom3' , 2 had had hysterectomies 
Five had had some d3'smenorrhea. In all cases 
the menstrual durations and intervals were 
within normal limits All but one woman had 
been pregnant, and the senes had had a total 


of S 3 babies and 14 abortions, an average of 
3.0 babies and o 8 abortions per woman or 3.8 
pregnancies One woman had had 12 babies 
and 3 had had onl3’- i Four women had had 
prolapse of the uterus, 2 with procidentia and 

2 with second degree; 3 of these had worn 
pessaries. Three had had gonorrhea; i had 
also had buboes The mother of i woman 
had died of cancer Nine, or 50 per cent, com- 
plained of leucorrhea. Seven had had metror- 
rhagia, and in 2 of these it had been post-coital 
Three w'omen w’ere found to have retroposi- 
tion of the uterus 

Seven came to the hospital because of slight 
metrorrhagia (9 cervices showed eversion or 
erosion and 7 bled upon examination), 4 came 
because of prolapse of the uterus, and 2 came 
because of lower abdominal pain and leucor- 
rhea. One woman came for each of the follow- 
ing causes: infectious arthntis, d3'suria, d3'S- 
pareunia, menorrhagia apparently due to 
uterine m3mmas, and for v'erification of the 
diagnosis of cervical pol3'p made b3’ her familj’ 
physician. 

Thirteen of the cervices, or 72 per cent, 
were transverse^ lacerated, and in 3 of these 
the lacerations were very deep and extended 
dowm to the vagmal wall. Thirteen cervices 
show'ed ev'ersion, erosion, or some injection 
around the os, w'hile 4 were h3'pertrophied. In 

3 cases the “carcinoma” was found in a cer- 
vical stump. The original pathological diag- 
nosis in 9 cases was “epidermoid carcinoma of 
cervix,” while in 7 it was “chronic cervicitis' ; 
both pol3'ps w'ere called benign As far as we 
were able to determine, from making serial 
sections of all available tissue on these cases, 
all of the growth was apparent^ removed 
with the specimen in 4 of the 5 trachelor- 
rhaphies, the 2 amputations, and the r pan- 
hysterectomy In 9 of the 1 1 other patients 
subjected merely to biops3', sectioning of the 
remaining available tissue did not allow’ us to 
make up our minds definitel3' on this point, 
although in one instance it might well have 
all been remov'ed (Case 8). Fiv'e of the 
“carcinomas” w’ere found in the V-shaped 
wedge of cervical tissue removed when the 
trachelorrhaph3’ was done. 

In most of Schiller’s cases the growth has 
been found centered at the external os at the 
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Stroma remained attached to it and was infiltrated 
mth lymphocytes (Fig ji) The anaplasia of the 
ceJb was marled and the general picture was ideiUi 
cal With that seen j months previously The <ane 
activity level prevailed as no mitoses could be 
found 

This woman again refused anv treatment and 
returned to her home in one of the *^outhetli states 
U’hen we finally located her <hc was extremely ill 
with pernicious anemia but was without anv symp 
toms of cerv ical cancer She died of the aneona Jnlv 
*5 1957. acid we were very fortunate to obtain the 
cervix for paiholopcal stud) Grossly it wasaoimahn 
size shape and consistency and the portio appeared 
to he smooth and shiny to the unaided eye On sec 
lion vt shov ed nothing unusual It was cut serially 
into blocks from each of which rmcrostopic sections 
were made One of these (Fig la) showed the ante 
nor Lp of the cervix to be Dearly entirely covered 
even out to the vaginal vault with doq lovi ive 
carcinoma ' A section from the posterior lip (pg 
tj) showed the non invasive carcinoma again 
coveiirg the portio but here (Fig 14) tWe was 
also a tongue of apparently fresh lavaMon extending 
fromitmtotheslroma Tbenon mvasivcportionon 
the surface (Fig tj) was identical in appearance 
with the biop v specimen takenj yevrs (fig to) and 
> ears (Fig 1 1) previous to the patient $ death 
and It liVewice shows no mito«es In contrast the 
teJJj eompriatng the inyasne tongue are larger more 
’‘active' m appearance and quite a few mitoses are 
readily found Other sections through the posterior 
iip of the cervix show somewhat similar tongues of 
invasion and in addition the body of (he cervix con 
tarns man) bundles of the same carLinoma (Fig 15) 
Thus we have a case of asymptomatic caranoma of 
the cervix m which invasion from the pre exi tent 
non invasive lesion probably began an estimated a 
to 4 rnonths before the death of the patient Unfor 
tunately an autopsy could not be done 00 this case 
and we do not know if there were any metastases or 
extensions of the grow th into the parametnal tissue 
It IS the opinion of her attending physicians that her 
death was due entirely to refranory pernicioos 


aoemu 

Ca&e 14 (Path 4*450) N I a sx year old 
mother of two children, came to the hospital com 
plaining of joint pains for 9 months and was found 
to have infectious artfiriti* hhe was referred to the 
gynecology department for a pelvic check up with 
regard to a possible focal infection there btamiDa 
non showed that the cervix was about normal insixe 
shape and consisfenev rheantenorlip wassmoolh 
bat the posterior Iip was slightlv adherent to the 
posterior vaginal wall and these adhesions were 
jmected and bled slightly following exannnation 
Biop y specimens were taken from both lips The 
niicro'copic section «honed two fratmenls of cervical 
lis«ue one of which was covered on one side with 
normal stratified squamous epithelium and a «r> 

short length of thin non invasive carunoma This 

patient was given radium dircctJv to fheportioand 


isabve and weU Recent examination has shown no 
evident* of cersncal carcinoma 
Case IS (Path 433*1 43366 and 45(80 L C 
a 46 year old Russian ifebrew woman who had fiarf 
one child and two abortions, came to the Wpital 
May 6, 1936 complaining of metrorrhagia forjdajs 

1 tnontfl before She had had a ‘ubiotal bj-slerfc 
tomj at the age of iS years and she bad not men 
stniated since Exvmmaiion disclo eJ obesity a 
hypertension of 2*0/150 and diabetes Tbe cervical 
stump was found to be small of nornwl 'bape and 
consistency and the portio was smooth except fori 
small circumscribed eroded area on tbe po'.tenorjip 
which bled on examination Several biopsv frag 
meals were taken from tbe cervir and tbe mtcro 
scopic slide contained several of these fragments ol 
cervical tissue and a few small fragments of nos 
invasive potential carcinoma’ She was given rx 
dium and was alive and nefi when fast beard of in 
December, ioj6 Further attempts to locate her 
have ptaved fruitless 

Casei 6 (Path 4409*) ]$ a6* yearoldnullip 
arous married Hebrew w oman, came to the ho'pmf 
Novembers 1936 complaining of very slight met 
rorrhagia for 8 months On exammaiioD the cernx 
was found to be small firm, of normal nulIiparoiP 
contour and the porno was smooth except for «ev 
eral small areas 0! erosion on both the anterior anu 
posterior Iip< Several biopsy fragments of tissue 
nere taken The imeroscopie slide shoiifd some 
fragments of cervical tissue and a strip of fjpical 
early son invasive potential carcinoma 3 milli 
meters long As can be seen in Figure t6 the aai 
pfasia is very marked Tie nuclei are gftsUy vineo 
in shape sixi and staining density There are 10 
mitoses per high power field The basal !s>xf 1* 
tact and consists of about three layers of spinp 
cells Then about half of the thickness of the epi tie 
lium IS made up of round or ova! nucleated trami 
(tonal ceils and superficially these change Over ana 
somewhat revemble spinal cells This latter change 
consists of a horn like appearance and increa'eu 
promiDeiice of the cytoplasm with the nuclei becom 
ing more generally oval but not decrrasingmsize 10 
this particular case ibfre js a thin superpcial lavfr 
of atrophic cells to which the nuclei are small ususHv 
oval and take a dense dark stain In mo‘t sections 
these celli cannot be found as they usually slougn 
offassoonastheybeeomeatropb c The traositioMl 
type of veil predominates although there is some'fm 

trance of slratificatio’i remammg Tbe mitoses 
cveniy distributed between the three viable 
and several are found in cells practicallyat 
face which is never seen in benign bypcraclivTi) 

This woman was given radium and IS ail' e well ano 

without any symptoms suggestive of cervical carci 

"”caSEi 7 (Path 44279) k ^ 
mother of 5 children came to tbe ho pital Hecem W 
X4 1956 complaining of utermc descensus lor 3 
moRtiis Examination showed a relaxed , 

let and a second degree uterine descensus one m 
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vasive potential “carcinoma” of the cervix is 
essential for accurate diagnosis In the first 
place the component cells exhibit those signs 
generally accepted as characteristic of mahg- 
nant cells The nuclei, instead of showing the 
uniformity seen in normal stratified squamous 
epithelium, present a total absence of uni- 
formity; they may be as much as six times 
the size of their neighboring nuclei, and may 
be round, ov’-al. flattened, or slightl3’ curved 
or twisted Some nuclei will take practicallj- 
no stain at all and their chromatin will stand 
out prominenth'- hke a lattice-work over a 
window; their nucleoli usuallj' stain a bit 
darker and are relativ'ely larger than those in 
the nuclei of benign cells Other nuclei maj' 
be hj’perchromatic, taking a dense “black” 
visuaUj' impenetrable hematox3iin stain There 
ma}"^ be all degrees of staining density between 
these two extremes, and there may be some 
intranuclear v'ariations as well The impor- 
tant point is that the nuclear staining densi- 
ties bear no relation whatev^er to the size of 
the nuclei In normal cells the larger the 
nucleus the lighter the stain and vice versa; 
in the malignant ones there may be an ex- 
tremel}’- large “black” nucleus in a cell which 
lies adjacent to one containing a pale staining 
nucleus one-sLxth its size There maj'- be 
occasional large cells with a dozen nuclei in 
them The cytoplasmic cell borders generallj’- 
are not easilj’- discernible and the cells lie in 
such a close-packed heterogeneous confusion 
that one receives the impression that there 
are a relativ^elj’^ greater number of nuclei per 
high power field than in normal epithelium. 
The presence of large darklj' stained round or 
oval nuclei in cells on the surface of the 
growth is characteristic of this superficial 
“carcinoma,” and the compact spinal ceU 
outer laj^er is nearty aiwa3’-s absent The 
stratification of the cells normally seen in 
squamous epithelium is frequentl3' absent 
although some definite semblance of it ma3’^ 
remain 

The border between the normal epithelium 
and the “carcinoma” is nearly alwa3's sharp, 
and w'hile in some cases it may be perpen- 
dicular, it is usually and characteristically of 
a 45 degree obliquity, the superficial portion 
leaning toward the new-growth The basal 


la3’’er consists usuaU3- of more or less spindle 
shaped cells closel3' lined up in a single intact 
la3'er Altliough there ma3^ be the same 
changes in the contour of the basal la3-er as 
are found in normal squamous epithelium, 
e g., shallow tongues of cells dipping into the 
stroma, complete epidermization of a super- 
ficial gland, etc , the stroma must not be in- 
vaded. No specific changes in the elastic 
tissue of the stroma beneath these growths 
can be demonstrated (27). 

These “carcinomatous” - cells, as Best’s 
stain will show, do not contain the gl3'cogen 
found in the spinal and some superficial tran- 
sitional cells in normal stratified squamous 
epithelium There ma3^ be a characteristic 
l3'mphoc3'tic infiltration in the stroma be- 
neath and in that extending just be3"ond the 
border of the growth The growth activitv’, 
as manifested b3' the relativ'e number of 
mitoses per high power microscopic field, in 
our cases does not bear 403- definite relation 
to the relative degree of anaplasia of the cells. 
We wish especiall3' to stress this fact. iManv* 
times we hav'e observ'ed as high as 6 mitoses 
per high power field in a perfectl3’’ benign 
tongue of epithehum in the process of growing 
into a superficial gland during the repair of 
an inflammatory cervncal condition. In a 
rapidl3'^ adv^ancing and enlarging cancer the 
cell multiplication rate must of necessit3' be 
very high, and a correspondingl3' large number 
of mitotic figures per high power field will 
naturaU3’ be found ; here their presence is un- 
doubtedly of some aid in making the micro- 
scopic diagnosis of malignanc3'. As a rule the 
presence or absence of mitotic figures in a non- 
invasive potential “carcinoma” of the cervhc 
has been of little or no diagnostic value, and 
in the final analysis the diagnosis can be made 
only when the anaplastic nuclear changes and 
non-uniformity of ceU arrangement described 
herein are present. 

DEFINITION AND SIGNIFICANCE OF NON-IN- 
VASrVE POTENTIAL “C.ARCIN01tA” OF THE 
CERVIX 

Non-inv'asive potential “carcinoma” of the 
cervix is a lesion composed of anaplastic epi- 
thelial cells which apparent^ arises spon- 
taneously iu a “growth center” at the June- 
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junction of the cjlmdncal ixnd squamous 
epithehum, and he has stressed this fact This 
15 further home out by the finding of ji of our 
non invasive potential “cartinomas' at the 
^me junction, despite the fact that half of our 
lesions vere found in biopsy fragments Five 
of our "caranomas" were found relatively 
localized to childbuth lacerations IVc wish to 
draw attention to the fact that Smith and 
Pemberton’s (17) 3 cases of early cervical 
“carcinoma” which later became invasive 
V ere found m tissue removed danng Iradie 
lorrhaphj 

The microscopic pictures of these jg cases 
vere essentially similar m that the cells all 
showed typical anaplastic changes, all of the 
growths were non invasive and bad loil most 
of the stratification seen in normal squamous 
epithelium, and all stood out rather sharply 
from the adjacent benign epithelium 

Case a, in which the “carcinoma ’ became 
invasive after 8 years, and Case 13, rn which 
invasion began about 3 jearv after biopsj, 
present some evidence that tbese ron m 
vasive “carcinomas, ’ as Schiller believes, are 
potentially invasive South and Pemberton s 

3 cases ate of similar significance Since only 
a of our cases developed into clinical “tan 
cers,” one of which was later directly fatal it 
might appear that the potential invasiveuess 
of thes^ lesions is questionable However, as 
was stated above, in 7 of our cases all of the 
lesion vas apparent!) removed Of the rr 
others 2 later developed into an invasive 
growth Fiveoflbecasesinwhiclibiopsj was 
done vere recognized as “carcinoma ’ and 
were giv cn adequate radium treatment Of the 

4 cases remaining 2 patients were given tbot 
ough cervical cauteruation following biopsj 
and in r of these all of the growth might 
well have been removed by the extensive 
stnpping of the squamous epithelium from 
the portio and the curettage of the canal of 
the stump This leaves 2 non invasive polco 
tial “caranomas” apparently unaccounted for 
Cases 5 and 11 We have not been able to fol 
low Case 5 and in Case n the patient vras alive 
and well when last heard from in July 1936 

The trachelonhaphy specimen ronoved 
from Case 2, June 30 1019 showed non in 
vasive“caranoma,” and when she was seen on 


February 28, 192S, 8 j cars and 8 months later, 
she had an advanced carcinoma 0! the cemx 
It had then bt-en symptomatic for 4 months 
and when Stahler's mathematit^y evnlved 
2 7 month asymptomatic postiovvijive period 
(28) is added it gives a 6 7 month invasne 
growth period to this tumor In subtracting 
this from the total time interval a known non 
mvasive existence of 8 years and i 3 months is 
establish'^ Case 13 showed early asvmpto 
matic caranoma m the posicnor hp of the 
cemx at the time of death, 3 years after tie 
first biopsy was faieii From the exteat 0/ 
the growth we might assume that invasion 
had taken place from 2 to 4 months before 
death, m which case wc establish a known 
non invasive period of 2 years and 9 months 
for the original superficial lesion By snular 
calculations Smith and Pemberton s (j?) Ca c 
I had an estabhshed 3 year and 1 3 month 
non invasive period, with a 107 month m 
vasive growth phase If, on the ba«i5 of 6 
months being the average duration of syTap- 
toms IB large groups of cases (6^ we a«sume 
8 7 month invasive phases for his other 2 
patients, Case 2 would have a noamvasne 
period of 4 y ears and o 3 months, while Case 
16 would have one of $ years and 4 3 morihi 
Thus, from the data on these 5 cases, we find 
that the established known non invasive 
periods vary from a years and 9 months to 8 
years and r month 

In our Case :i, w which the biopsy '‘peci 
men taken in 1930 showed non invasive po 
tential “carcinoma, ' the patient has as vet 
received no treatment and vras well and 
without suggestive symptoms m July, *95'^ 
exactly 6 years later The 2 biopsy ttamina 
tiQos in our Case 13 (Figs to and it) show 
the same ‘ level' of anaplasia and activity 
HTiea they are compared to a portion of tic 
superfiaal grovth (Fig 13) on the same 
cervix 3 years later a striking resemblance is 
still apparent even though by this time iQ 
vasoR has begun from the surface lesion 
about 2 millureters awav 
TOE DZACt<OSJS OT NOV JNVASlVE POIXVn.Vl 
"cARcmoifA' or the cervix 

A Ml knowledge and understanding of the 
various elements which constitute non in 
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easily accessible for cxatnmation and study 
* The most fa\orabIe statistics from the 
treatment of cancer when it is limited to tJie 
portjo of the cenit show a 52 per cent cure 
while not more than 30 per cent of all cemcal 
cancers have a 5 year cure 
j Schotflaender and Kermauner (1512) 


tion of the squamous and columnar epithehum some of these grow ths are not potentiaUv m 
o/theportioof the cerviT It hes w«i,m the vasive could they be differentiate from tke 
usual domain of the normal stratified squa that are’ These and other queries on the 
mous epithelium and has remained relatively subject vdl be ans ered only when many 
localized m a few accurately observed cases mote of these cases are ass^'inbl-^d and care 
for from 3 to 8 years after whidi it may fully studied 
break through the basement membnne and slmjvry 

mvade and destroy the stroma of tbc cerviT, i Cancer 15 the second most frequent cau e 
become C-linically a cancer 0/ death in the western world, cancer of th'* 

”^6 fact that some ol these lesions appar uterus is responsible for one third ol the cancer 
entJy do not become invasive cancers suggests deaths m vvomen qoper centof uterinccancer 
that pos'^ibly all are not potential “carci arises in the portio of the cervix and is thus 
nomas" However, the possibility of the dc ’ " ‘ 

struction of these superficial growths during 
their several years dormancy by the necroses 
and erosions of trauma and mtcrcurrent in 
fections looms rather formidably when care- 
fully considered 

If an chmcal cervneaf carcinomas are pre ^ 

ceded by this non invasive pha«e, then routine and SchiUer (ip’;) have described and cJlid 
biopsy of all cervices even once a year might attention to a form of suporfiaal non invasive 
be a guarantee against the development of cervical "caranoma " Schiller considers and 
cervical cancer Although we feel that in our treats it as definite carcinoma 
Case 13 we have been able to demonstrate 4 TTie authors preswnt 18 cases for which 
fairly well the growth continuity through the oncofthemfC S S ) has proposed the name 
non invasive to the invasive phase we cannot "non invasive potential ‘carcinoma of the 
say definitely that the invasive carcinoma m cervix” 

our Case 2 aeveloped from the non invasive 5 In i patient fCa«e j) the "caranoma” 
growth discovered 8 years previously As remained non invasive for 8 years and t 
\V G MacCallum has stated ‘ It is natural month, following which it developed lato a 
that the development of the caranoma should clinical carcinoma and finally caused the 
be connected with the original change but it death of the patient A second patient (Case 
does not stem quite proven {$) Ifonevcr, 13) died of perniaous anemia 3 years after 
if a patient without symptoms is found re the first biopsy examination revealed a non 
peatedly to have a growth of Eschendua coli invasive potential "caranoma ' Serial ‘cc 
m cultures of the unne from one tidnty and tions of this cervix revealed that invasion had 
after a period, has an acute flare up of pyelitis taken place shortly before death 
in that kidney, the urine giving a heavy 6 Non invasive potential ' i^rcinoma’ ol 
growth of the same organism we naturally the cervix is defined and its diagnosis i» 01s 
assume that the original bacillus was the cussed as well 

cause of the acute inflammation 7 The authors hope that similar studies ol 

Among the obvious questions raised a the material m other pathological laboratories 
consideration of these lesions are the follow will be carried out for when many of these 
vwe Is every cervical cancer preceded by a cases are thus unearthed and studied we wut 
non invasive phase of one or more years’ be able to draw more valuable conclusions 
WiUevery non invasive potential "caranoma and to throw light on the as vet unanswerabc 
of the cemt eventually invade the stroma if questions on this subject 

the woman lives long enough and the growth „ „ „ 

« not dettojed’ Whot are the 

mining the breaking through of the stroll TeL wSe t'r the h lp»od»dvi<.elbeylia>efiv<ntublht 
defenses by the anaplastic epithtliai cells’ If preparation ol ih« r*r<r 
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has beeu carried out ^rith increasing fre- 
quenc}'. 

Forty-two of the 45 cases herein reported, 
were operated upon by us, 3 by other mem- 
bers of this surgical serr-ice Thus, by close 
collaboration and frequent exchange of opin- 
ion, we developed the present operative tech- 
nique and general mode of management of 
cases of acute pulmonary abscess. Of \'ital 
importance has been the co-operation of the 
phj^sicians of our institution, who, noting the 
results which have been obtained in these 
cases, now request early surgical consultation 
In this communication our 45 cases shall 
be analj'zed for the purpose of presenting, 
parti}’- in detail and partly in outline, their 
vaiyring etiolog}', their clinical and roentgeno- 
graphic features, the operative problems and 
findings, the operative sequelje, and the re- 
sults of operative treatment 
Classifcalim. Incidence For purposes of 
analysis and classification, the cases have been 
di-vided into two groups, imperforated and 
perforated Thirt}'-four cases (Group A) 
were imperforated in the sense that the abscess 
was confined to the pulmonar}’- parench}-ma 
In II cases (Group B), the complication of 
perforation into the pleura with p3'opneumo- 
thorax e.xisted prior to operation 
In our series the higher incidence of pul- 
monai}' abscess in males is to be noted (29 
males, 16 females). An e.xplanation nill be 
offered in a succeeding paragraph The young- 
est patient was 2 years of age, the oldest was 
70 Thirty of the 45 cases occurred during the 
fourth, fifth, and sixth decades of life, the low- 
est incidence being noted at the extremes of 
life. 

Location of lesions In the 45 cases, the 
right lung was involved in 32, the left in 12, 
and both right and left in i. A single abscess 
was present in 40 of the 45 cases. In 15 of 
these, it was located in one of the upper lobes; 
and in 20, in one of the lower lobes In 5 cases 
it involved contiguous portions of two adja- 
cent lobes by direct extension across an inter- 
lobar fissure. There were 5 cases in which 
more than i abscess e.xisted. Of these, 3 had 
2 abscesses lying immediately adjacent to each 
other, the lesions being situated in the upper 
lobe in ah 3 instances (We regard these as 


cases of solitar}^ abscess in which more or less 
irregular extension into the adjacent pul- 
monary parench}’ma had occurred.) In the 
fourth case (Case 37) there were 3 -widely 
separated abscesses in the right lung. The last 
case (Case 45) presented several bilateral 
abscesses. 

The point is that the great majority of pa- 
tients had single lesions, a fact which supports 
the “aspiration” rather than the “embolic’’ 
theoiy- of origin of putrid abscess of the lung. 
If the embolic mechanism were common, the 
pulmonar}’- lesions frequently would be mul- 
tiple, widespread, and bilateral It is interest- 
ing, in this connection, to note that in the i 
case in this series (Case 45), in which an 
embolic mechanism properl}' could be invoked, 
the pulmonar}' lesions were multiple, -wide- 
spread, and bilateral. A. second fact, which 
suggests strongly that aspiration is responsible 
for the production of putrid abscess of the 
lung, is the much higher incidence of right 
sided as compared -with left sided lesions in 
this series. The direct pathway from the 
trachea into the right main bronchus in con- 
trast with the less direct one into the left main 
bronchus, would account for thepreponderance 
of right sided lesions on the basis of aspiration. 

Etiology. The etiolog}’ was definite in only 
19 cases, as follows: tonsillectomy in S (2 un- 
der local anesthesia); extraction of teeth in 
2 (both under local anesthesia); operations 
under general anesthesia in 2; incision of a 
peritonsillar abscess in i; epileptic seizure in r : 
acute tonsillitis in i ; spillover from a chronic 
pulmonar}' abscess in i; sepsis after thera- 
peutic abortion in r; and laceration of the 
esophagus in 2. In these last 2 cases the pul- 
monar}' abscess was the result of direct exten- 
sion of infection from the mediastinum into 
the adjacent lung. 

In the 26 remaining cases the etiolog}' was 
“uncertain.” In a recent article, Sterf of 
this institution reported his investigation con- 
cerning the cause of putrid abscess of the lung 
in a series of cases of obscure etiolog}’. In 84 
per cent of cases in which the etiology was not 
obx'ious, he found gross gingivodental infec- 
tion, and unusually large deposits of dental 

»Stero, 1 . Euolosical facto-s in the pathoscnesis of putrid abscess of 
the lung J Thoracic Surg , ig36, 6 2,202 
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I N a recent publication’ i\e presented e\i 
dence in fawr of operation in the acule 
stage of putrid abscess of the lung, based 
upon a stud> of the pathological and 
cbnical features of the disease as obsened in a 
large senes of cases m all stages Operative 
indications were discus«ed our operative 
methods were described in detail, aiid the re 
suits obtained m the surgical treatment of 37 
consecutive acute cases mere outlined We 
defined an "acute ‘ abscess arbitranij., on the 
basis of time alone, as one of not more than 6 
weeks’ duration from the time of onset of 
puJmonaiy manifestations Some 0/ the points 
which were emphasized and which have a 
beanng on the present commucucatton, are as 
follows (/) An understanding ol the pathof 
og> of acute ab»ccs« of the lung constitutes 
the foundation of correct treatment, and m 
particular of correct operative treatment (t) 
Certain pathological futures such as the 
superficial location of the abscess within the 
lobe and the presence of ovctljmg pleural 
•tdbcsions, indicate the feasibiiit> of operation 
m the acute stage (3I The mfiammatorv 
nrotess is well locilizcd in the early phase 
In the later phases it becomes widespread 
and secondary changes occur m the surround 
mg pulmonary parenchyma and bronchial 
tree These changes arc renponsiblc for the 
lower incidence of cure and ihe higher ina 
dence of morbidity and mortality m the sub 
acute and chronic casts Acute cases may- 
be classified as ‘mild or ‘grave Spon 
taneous subsidence may occur, Ie<s often in 
the latter than in the former In those tases 
in which the process dots not subside fatal 
complications develop early m the course of 
the disease or they pass into the chronic 


phase (6) The seriousness of putrid abscea> 
of the lung cm be appreciated only if the 
manifestations of the chronic phise and the 
complications with their mortality, are boTC 
in mind (7) Although clinical manifestations 
usually settle the question of operatne inter 
vention in individual cases, it can be staled, 10 
g'^neral, that the great majority of patients 
mlh “grave ’ lesions should be subjected to 
operation m the acute stage (8) The opera 
tiveroeihod which we advocate consists cssvn 
tully of a single stage procedure m which the 
lesion IS entered through overlying pleural 
adhesions, unroofed and packed (9) Fraet 
diagnostic localization of the lesion is a piv 
requisite for the operative methods which we 
empiov In the abscna of prease pre*opfra 
tive localization of the absctss, the operation 
as dtsenbed is not recommended 
rhe prestnt paper is based upon a studi of 
45 consecutive operative cases of acute putnd 
abscess of the lung,* treated in accoTdi"ce 
with principles stated in our previous commun 
ication These patients represent the total 
number treated bv operation in a seras of moi" 
than one hundred cases of acute putnd pul 
monary abscess admitted to the Mount Snai 
Hospital Thus evcryacutecaselhathascome 
under observ ttion has not been operated upo^ 
On the other hand, it is to be emphasized that 
in no instance was operation withheld from 
gravely ill patient for fear of increasing the 
operative mortality rate 

W'e began to operate upon patients v-itn 
acute pulmonary abscess in 1925 In the be 
ginmng operation was perform'-d rarely anu 
was reserved for patients who were despe 
ately lU In recent years however, as our 
surgical mthcations have broadened operatK'i 
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situated Among these the involvement of 2 or 
more contacting bronchopulmonaty segments 
was revealed in a few instances. In 2 cases 
the abscess was shut off from the communicat- 
ing bronchus, and in these, bronchoscopy con- 
firmed the presumptive diagnosis of a “shut- 
off” lesion The single error m localization of 
the abscess by bronchoscopy led to an opera- 
tive approach at an incorrect site (Case 10). 

The amount of foul pus encountered at 
bronchoscopic examination ranges from veiy 
small amounts to large quantities The tech- 
nique whereby the source of foul pus can be 
identified iiith precision, even when the bron- 
chial tree on the involved side is more or less 
completely flooded, can be acquired only by 
those who are especially interested in, and 
frequently examine, such cases. Skillful bron- 
choscopic examination was particularly valu- 
able in the diagnosis of 2 cases (Cases g and 
22) in which the sputum vas not foul, for it dis- 
closed not only the presence but also the pre- 
cise origin of foul pus 
Bronchoscopj' is not indicated in cases of 
perforated abscess of the lung, because opera- 
tion usually is imperative and localization of 
the lesion rarely offers difficulties. It was per- 
formed, however, in i of our ii perforated 
cases, an instance in which the diagnosis of 
perforation was not made prior to operation 
Concerning the 14 unperforated cases of 
abscess of the lung in which diagnostic bron- 
choscopy was not performed, 9 of the patients 
were considered too ill for bronchoscopy, or 
were operated upon as emergencies In 2 
instances, an incorrect diagnosis of perfora- 
tion into the pleura was made In the 3 re- 
maining cases precise localization of the ab- 
scess was simple, and the existence of a foreign 
body or an endobronchial lesion seemed quite 
unlikely 

Duratioji of illness The duration of illness 
of the cases of perforated abscess now will be 
discussed Before doing so we wish to empha- 
size that we are discussing only cases m which 
a substantial puhnonarj^ abscess is present, 
and do not include cases of small “cortical” 
abscess ndth perforation. In the latter, the 
symptoms are essentially those of the compli- 
cating pleural infection and not those of pul- 
monary' abscess Thus, in the majority of our 


patients, the e.xpectoration of foul pus and 
other manifestations of abscess of the lung 
continued after perforation had occurred It 
can be stated at once that the diagnosis of per- 
foration was found at operation to be incor- 
rect in some of the cases, and, conversely, that 
pleural penetration was not suspected in some 
instances in which it was found at operation. 

Of the II perforated cases, 2 had had symp- 
toms of pulmonary abscess for less than i week 
before admission; 2 had been iU for i to 2 
weeks, 4 had been ill for 2 to 3 weeks; and 3 
had been iU for 4 to 5 weeks 

Seven were operated upon as emergencies 
on admission because the existence of perfora- 
tion was recognized, 2 were operated upon in 
the first, and 2 in the second week of observa- 
tion in the hospital In 2 of the ii cases (Cases 
37 and 44), perforation occurred xmdoubtedly 
during the patient’s pre-operative stay in 
the hospital 

An analysis of the knou-n (or assumed) time 
of perforation in the ii cases leads to some 
interesting conclusions In 2 cases, perfora- 
tion occurred in the second week, and in 6 
cases in the third week of illness. Two others 
were knou-n to have had pleural invasion in 
the third or, at the latest, in the fourth week; 
and in the last case, perforation probably 
occurred in the fourth week. In other words, 
perforation into the pleura occurred in the 
second or third week in most of the cases A 
second conclusion to be drawn from our analy- 
sis IS that the e.xistence of localized, perforation 
cannot always be recognized before operation. 
Finally, perforation can occur during hospital 
obsen'ation as well as before admission. 

Of the 34 unperforated cases, the duration 
of lUness before adrmssion to the hospital was; 
up to I week, 2 cases; i to 2 weeks, 13 cases; 
2 to 3 weeks, 7 cases; 3 to 4 weeks, 9 cases; 4 
to 5 weeks, 2 cases; fifth week, r case. 

The duration of illness during hospital ob- 
sen'ation before operation varied somewhat, 
but it wfll be noted that the great majority 
of the patients were operated upon in the first 
week of hospitalization. The figures are as 
follows, operation on admission, 3 cases; in 
the first week, 23 cases, in the second week, 
6 cases; and in the third and fourth week, i 
case each 
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tartar The condusion reached by him was tmguishable from the surrounding pulmonar\ 
that abscess of the lung m cases of “uncer infiltration As a result, there is a fairly deni 
lam origin, often was derived from teeth or shadow like that of pneumonic consolidation 
gums bv aspiration Of our 26 cases of acute At tunes small areas of rarefaction may be 
2bsccssinwhichtheetiology\\as‘'unccrtain,” noted in the midst of this infiltration In 
17 pr^esented gross gingivodental infection other instances there is a wide, instead of a 
For the reasons ad\anced m Stern’s paper we narrow, surrounding zone of increased denat) 
concur in his \ne\v that these cases are of although a well defined cavity wnth or without 
gingjvodental ongm In 9 instances the ctioj a contained fluid level is seen In such cases 
0^ was entirely obscure and such cases ate we have found that the abscess generally cor 
often referred to as of pneumonic ongm No responds in size to that of the major portion 
differences m clinical course or m pathological of the area of “pulmonarj infiltration’ a^ 
features were discerned in these cases as com noted on the roentgen film 
pared with those of definite etiok^ Fur In only 7 of our 34 cases of non p“rforatf<l 
thermore on \ ray exarmnation the pulmo acute abscess of the lung, were the roentgeno 
naryinfiltrationwhichprecededcavitationwas graphic features typical in accordance ^ntil 
no more extensive than in cases of known the definition contained m the first sentence of 


etiology For these and other reasons referred 
to elsewhere, we beheve that pneumonia js 
not the etiological factor in acute abscess of 
the lung of obscure ongin 

It would lead too far afield to discuss the 
\ aned etiology of the 45 cases m relationship 
to the question of the aspiralory versus the 
embolic theory of causation of putnd pulmo 
narv abscess However an examination of the 
tabulation of the etiology of these cases indi 
cates that embolism played no rile with i 
(Case 45), or possiblj 2, exceptions (Case 37) 

An interesting sidelight on pngivodentai 
infection as a cause of putnd abscess of the 
lung i3 offered by the fact that pulmonary 
abscess of “uncertain” etiology occurred 
among adults alone In all of the children m 
our senes, the cause of the pulmonary abscess 
was obvious Since severe gingivodental Ic 
sions are encountered very rarely among 
children the importance of the oral status m 
the etiology of abscess of the lung m adults 
becomes evident 

ReenIgetiOgraphtc features The charactens 
tic roentgenogram of the chest m cases, of 
acute abscess discloses a single localued cavity 
in the lung with a well defined fluid level, and 
a surrounding narrow zone of pulmonary in 
filtration However, considerable vanation 
from the typ'cal picture is often seen Thus, 
the abscess cavity may be filled completely 
with pus and detritus, and no fluid level may 
be viable In such instances the shadow cast 
by the filled cavilv merges with and is indis 


the preceding paragraph In these 7 cases the 
cavity ranged in diameter from about 2 to 4 
inches In the 27 remaining cases the roent 
gen findings varied as follows Extensive 
pulmonary infiltration without evidence of 
cavitation, 6 cases, extensive mfiflralion wn 
taming single or multiple areas of rarefactios 
lOcases, and extensive infiltration contammga 
single ca\ ity 2 to 4 inches m diameter, a cas s 
It is significant, we believe, that these atypical 
findings were encountered most often m cas“s 
m which the clinical course was s verc 

The duaractcrisUc roentgen film of perfo 
rated abscess of the lung is that of limited or 
widespread empyema or pyopneumothjr^ 
more commonly the latter Because of the 
comparatively large size and the density of 
the pfeuraf effusion the details 0! the cauu 
tive pulmonary lesion usually are obscured 
Howevrer m 5 of our rr cases the pleural lesion 
was so situated m relationship to the pulmo 
nary abscess that both could be identified in 
the roentgen aim . 

Bronc&scoptc examination ‘ The extraordi 
nary accuracy of properly conducted diagnos 
tic bronchoscopy is evident from an inspection 
of our case analyses, with particular reference 
to the operative finings Bronchoscopy was 
performed in 20 of the 34 unper/orated 
In 17 of the 20, broQ^oscopic c-xaminatio 
located preasely the bronchopulmonary seg 
ment or segments in which the absce«> na 
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Finall}', the figures for the total duration 
of iUness before operation are as follows: up to 
I week, I case, to 2 weeks, 4 cases; to 3 weeks, 
10 cases; to 4 weeks, 7 cases, to 5 weeks, 7 
cases; to 6 weeks, 5 cases 

The comparatively short duration of illness 
before admission in the majoritj’- of the cases, 
together with the necessity of early operation 
m most instances, are indices of the severity 
of the illness in the preponderance of patients 
in this series Of the small group of patients 
operated upon toward the end of the 6 week 
period of total illness, some came to operation 
because of persistence rather than severity of 
symptoms In others, the postponement of 
operation until the sixth week was due to the 
incorrect assumption of satisfactor3’^ progress 
Pre-operative course In the common or so 
called “typical” case of acute abscess, the 
clinical manifestations are mild or moderately 
severe Thus, the temperature averages 
around 100 to loi 5 degrees, and cough is 
moderate Expectoration is foul, sputum 
averages about 4 ounces daily and is blood- 
streaked from time to time The general con- 
dition is apt to remain fairly good Of our 34 
unperforated cases, only ii conformed essen- 
tially to this clinical picture In 4 others the 
clinical course, although onl}' moderately 
severe, was complicated b}" episodes of frank 
hemoptysis In the 19 remaining cases the 
manifestations were severe, the climcal course 
being classified as fulminating in 4, septic in 
10, and toxic in 5. The 4 fulminating cases 
had spiking temperature ranging from loi to 
105 degrees, severe chills (in 3 of the 4), pul- 
monary" excavation extended rapidly", and the 
general clinical course was one of rapid dete- 
rioration In the 10 cases characterized as 
septic, pulmonary" excavation was also exten- 
sive and progressive, fever was high and irreg- 
ular, but there were no chills and deterioration 
was not so rapid The 5 tome cases ran fairly 
high fever; however, the outstanding Hiniral 
feature was profound prostration and apathy". 

A complete analy"sis of symptomatology" will 
not be given in this paper. However, because 
of its diagnostic significance, reference should 
be made to the variations which occurred in 
one of the important manifestations of the 
disease, namely, the sputum As stated pre- 


x’iously", the sputum in “typical” cases is foul, 
is slightly bloodstreaked from time to time, 
and averages about 4 ounces daily". Of the 
34 unperforated cases, 19 had ty'pical sputum. 
The remainder presented the following varia- 
tions: unusually profuse sputum (20 to 30 
ounces per day) m 6, unusually profuse but 
odorless in 2, foul but very" scanty in i, large 
hemoptyses on one or more occasions in 6. 

The pre-operative course in each of the ii 
perjoraied cases was that of the severely toxic 
or septic t5"pe of putrid pulmonary" abscess 
There were no mild cases A discussion of the 
phenomena which characterize perforation, 
and of the diagnostic criteria of pleural inva- 
sion, v"ill not be presented in this paper. How- 
ever, a few facts gleaned from an analysis of 
our cases may" be stated The outstanding 
clinical feature of perforation into the pleura 
is not only an ominous change in the condition 
of the patient, but also the suddenness with 
which it occurs The physical signs suggestive 
of fluid, or of fluid and air in the pleura, are 
definite aids in the diagnosis and are to be con- 
trasted with the vague phy"sical signs usually 
present when the abscess is confined to the 
lung It is assumed by' many" that the e.xpecto- 
ration of foul sputum ceases when an abscess 
perforates into the pleura. ViTule this may be 
true in the case of perforation of a small corti- 
cal abscess, it is not the rule in rupture of the 
comparatively" large abscess which is the sub- 
ject of this paper Thus, the e.xpectoration 
of foul pus continued in S of our 1 1 cases 
Indications for operation "Early in our e.xpe- 
rience, operations were performed for acute 
putrid abscess of the lung solely" because of 
imperative indications In recent years, how- 
ever, the indications for operation gradually 
have been broadened so that at the present 
time there exist, in our opinion, elective as 
well as imperative mdications 

Operation was imperative, by any- criteria, 
in about one-third of the unperforated cases 
Thus, there were 1 1 cases in which an opera- 
tive attempt at saving of life appeared urgent, 
because of a hy"peracute, fulminating course 
u-ith or without chills, or a course character- 
ized by severe toxemia and profound asthenia 
In the II cases of perforated abscess of the 
lung, operation was obHoush" imperative. 
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Finall}", the figures for the total duration 
of illness before operation are as follows; up to 
I week, I case, to 2 weeks, 4 cases, to 3 weeks, 
10 cases; to 4 weeks, 7 cases, to 5 weeks, 7 
cases, to 6 weeks, 5 cases. 

The comparatively short duration of illness 
before admission in the majority of the cases, 
together with the necessity of early operation 
in most instances, are indices of the severit}’- 
of the illness in the preponderance of patients 
in this series Of the small group of patients 
operated upon toward the end of the 6 week 
period of total illness, some came to operation 
because of persistence rather than severity of 
symptoms In others, the postponement of 
operation until the sbcth week was due to the 
incorrect assumption of satisfactorj' progress 
Pre-operaiive course In the common or so 
called “tj'pical” case of acute abscess, the 
clinical manifestations are mild or moderatel}’- 
severe. Thus, the temperature averages 
around 100 to loi 5 degrees, and cough is 
moderate Expectoration is foul, sputum 
averages about 4 ounces daily and is blood- 
streaked from time to time The general con- 
dition is apt to remain fairly good Of our 34 
unperforated cases, only ii conformed essen- 
tially to this clinical picture. In 4 others the 
clinical course, although onl}’- moderate!}’ 
severe, was complicated by episodes of frank 
hemoptj’sis In the 19 remaining cases the 
manifestations were severe, the clinical course 
being classified as fulminating in 4, septic in 
10, and toxic in 5, The 4 fulminating cases 
had spiking temperature ranging from loi to 
105 degrees, severe chills (in 3 of the 4), pul- 
monar}' excaA'ation e.xtended rapidly, and the 
general clinical course was one of rapid dete- 
rioration In the 10 cases characterized as 
septic, pulmonar}’^ excavation was also exten- 
sive and progressive, fever was high and irreg- 
ular, but there were no chills and deterioration 
was not so rapid The 5 toxic cases ran fairly 
high fever; however, the outstanding clinical 
feature was profound prostration and apathy. 

A complete analysis of symptomatologj^ wffl 
not be ^ven m this paper However, because 
of its diagnostic significance, reference should 
be made to the variations which occurred in 
one of the important manifestations of the 
disease, namely, the sputum. As stated pre- 


x-iously, the sputum in “typical” cases is foul, 
is slightly bloodstreaked from time to time, 
and averages about 4 ounces daily. Of the 
34 unperforated cases, 19 had typical sputum. 
The remainder presented the follondng varia- 
tions: unusually profuse sputum (20 to 30 
ounces per day) in 6, unusually profuse but 
odorless in 2, foul but very scanty in i, large 
hemoptyses on one or more occasions in 6 
The pre-operative course in each of the 1 1 
perforated cases was that of the severelj* toxic 
or septic t}p)e of putrid pulmonarx^ abscess 
There were no mild cases A discussion of the 
phenomena which characterize perforation, 
and of the diagnostic criteria of pleural inva- 
sion, will not be presented in this paper. How- 
ever, a few facts gleaned from an anatysis of 
our cases may be stated. The outstanding 
clinical feature of perforation into the pleura 
is not only an ominous change in the condition 
of the patient, but also the suddenness with 
which it occurs The physical signs suggestive 
of fluid, or of fluid and air in the pleura, are 
definite aids in the diagnosis and are to be con- 
trasted with the vague physical signs usually 
present when the abscess is confined to the 
lung. It is assumed by many that the e.xpecto- 
ration of foul sputum ceases when an abscess 
perforates into the pleura While this may be 
true in the case of perforation of a small corti- 
cal abscess, it is not the rule in rupture of the 
comparatively large abscess which is the sub- 
ject of this paper. Thus, the expectoration 
of foul pus continued in 8 of our ii cases 
Indicalions for operation. ‘Early in our expe- 
rience, operations were performed for acute 
putrid abscess of the lung solely because of 
imperative indications In recent years, how- 
ever, the indications for operation gradually 
have been broadened so that at the present 
time there exist, in our opinion, elective as 
well as imperative indications 
Operation was imperative, by any criteria, 
in about one-third of the unperforated cases. 
Thus, there were ii cases in which an opera- 
tive attempt at saxnng of life appeared urgent, 
because of a hyperacute, fulminating course 
with or without chills, or a course character- 
ized by severe toxemia and profound asthenia 
In the II cases of perforated abscess of the 
lung, operation was obHousIy imperative. 
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analysis ol operative cases of acute abscess 
o6ers the evidence in a comparatively small 
series Additional supportive evidence is 
ofiered, bovrever, by the findings in a much 
larger number of cases of chronic abscess 
Accordingly, we maintain that overhung 
pleural adhesions are an inevitable accom- 
paniment of putrid abscess of the lung. Adhe- 
sions were found at operation in eveiy case of 
unperforated acute abscess, regardless of how 
early in the course of the disease operation was 
performed. Furthermore, the adhesions were 
sufficiently firm and widespread to agglutinate 
the apposed pleural surfaces, and thereby per- 
mit safe enbrj' of the abscess in one stage. 
(Cases 7 and 9 are exceptions for obvious 
reasons ) 

However, the operative exposure of adhe- 
sions sometimes was not a simple matter, and 
it is probably because adhesions are not always 
disclosed at the primary* incision of the pleura 
that many observers have questioned our 
contention that adhesions always are present 
Despite painstaking attempts at precise locali- 
zation, adequate agglutinating adhesions were 
not found at the site of initial rib excision in all 
of our cases Analyzing the 38 operations, adhe- 
sions occup^mg the entire operative field, to 
the complete exclusion of the free pleura, were 
encountered in 27. In 7 others, because of 
slight errors in localization or in placement of 
the incision, adequate adhesions were found 
not directly beneath, but immediately adja- 
cent, to the primary operative e.xposure. (As 
stated in our prevdous communication, the 
entiy of the free pleural cavity, directly adja- 
cent to adhesions, no longer constitutes a bar 
to the performance of a single stage procedure ) 
There was one gross error in localization, al- 
ready referred to, and in this case (Case lol, 
no adhesions were found at the site of opera- 
tive approach The absence of adhesions was 
recognized, and accordingly the pleura was 
not opened Adequate adhesions were en- 
countered at a second operation, when the 
operativ'e approach was made at the correct 
site a few days later Disclosure of adhesions, 
in or adjacent to site of operative approach, 
at 34 of 35 operations (31 patients), is the best 
commentarv’ on the accuracy vrith which acute 
abscess of the lung can be localized. 


Well developed adhesions also existed in the 
3 remaimng cases, but were not parietal and 
therefore could not possibly be present at the 
site of operativ’e approadn. In i of these 
(Case 9), the abscess faced an interlobar fis- 
sure. In this instance, the adhesions aggluti- 
nated the apposed surfaces of the lobes and 
sealed the fissure about the abscess. In the 
last 2. the abscess faced the under surface of 
the lower lobe. In this region, agglutinating 
adhesions were situated between the under 
surface of the lobe and the adjacent surface of 
the diaphragm. This picture presented itself 
in our Cases 7 and 21. 

In the II perforated cases, adhesions Ipng 
directly over the abscess were of course de- 
stroyed in the process of penetration of the 
abscess into the pleural cavityv It is interest- 
ing to note, however, that some attachment of 
the lung to the parietes in the region of the 
abscess still persisted in a number of cases at 
the time of operation 

Entry of the free pleural cavity. The free 
pleural cavity was entered madv^ertently at 
only I of the 27 operations in which there were 
parietal pleural adhesions at the site of operative 
approach. In this instance (Case 15), in which 
a child was operated upon under light general 
anesthesia, the pleura tore, apparently as the 
result of the patient’s straining, after the 
abscess had been incised. The free pleural 
cavity was entered inadv'ertently shortly after 
rib excision in 4 cases (Cases 5, 14, 20, and 30) 
and this was attributable to faulty technique. 
(Howev'er. the fact that the pleural cavity 
could be entered so readily was evidence also 
that there were no adhesions or only scanty 
adhesions at the immediate site of the primarj' 
operative approach ) The pleural opening at 
once was enlarged m these cases for purposes 
of e.vploration. 

_ The free pleural cavity was entered inten- 
tionally in 7 cases. Reference alread}- has been 
made to 3 of these (Cases 7, g, and 21). in 
which no parietal adhesions were present be- 
cause the abscess faced the interlobar fissure 
or the diaphragm In the 4 other cases (Cases 
24, 32, and 33), the free pleural cavity 
was opened in order to search for adhesions 
which were absent at the immediate site of 
operative e.xposure. 
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There remain 23 cases of unperforated 
abscess in which the indications for operation 
were considered “elective ” Assuredl>, a if 
ference of opinion concerning these cases will 
exist, the generallj held Mev. being that ab 
scess of the lung in the acute stage is a non 
operative lesion Although emphasizing that 
we do not operate m cases of acute abscess of 
the lung when the lesion is small and the dim 
cal course satisfactory, wc wish to state that 
our operati\e indications ha\e been widening 
as the result of increasing confidence in the 
outcome of operation when performed with 
the technique we have developed In our 
opinion the elective operative indications to 
be mentioned are tenable only upon appiica 
tion of the pnnaple of accurate pre-operative 
localization of the lesion and the use of the 
t>-pe of operative procedures which we advo 
catc We do not hesitate to express the opm 
ion that high mort 3 lit> and morbidity as 
well as incomplete results are almost incvi 
table if methods generally employed at present 
time m su^ical treatment of abscess of lung 
are applied to cases of acute abscess 

With due regard to the statements con 
tamed in the preceding paragraph, our clectiv e 
indications for operation arc (i) a septic or 
severely toxic cJinicai course (bordering on 
imperative indication), (2) the abstnee of a 
tendency toward spontaneous subsidence (3) 
an apparently stationary lesion as noted in 
successive roentgenograms coupled with a 
moderately severe clinical course (4) an in 
crease in size of the lesion accompanied by 
increasing chnical manifestations (5) a more 
or less “shut off lesion or the development 
of a more or less ‘ shut off’ state m a pre 
viously “open’ lesion {6l a dangerously sit 
uated lesion, m the ‘cardiac lobe for e\am 
pie, (7) unusual!) large lesions (S) the roent 
genographic evidence of pronounced j^eural 
reaction suggesting impending or actuaJ per 
foration of the abscess 

With increasing experience we have become 
less and less inclined to defer operation if there 
IS doubt as to tbe satisfactory progress of a 

TUE OPERATIO’J 

An outline of the operative procedures 
which were employed m our 45 cases will be 


found in the appended tabulation The detail* 
of technique of operation have been desenbed 
elscnhere,‘ and will not be discussed m this 
paper However, reference will be made to 
certain aspects of operation whii in our 
opinion, have a significant beanng on the 
results 

Whether the choice of amsihesia is a factor 
in the results which have been obtained can 
not be ascertained from a study of our cases 
Thirteen of 34 operations for unperforated 
abscess were performed under local anesthesia 
The cemamder were earned out under gas 
oxygen anesthesia (rarely with the addition of 
ether) In recent y ears av ertm, supplemented 
when nectary by gas-oxygen, has been em 
ployed On the other hand, local anesthesia 
has been used more often than general in tbe 
perforated cases 

The reasons for our advocaev of the m 
stage operation have been folk set forth else 
where Of the 38 operations (34 patients) for 


unperforated abscess, 34 were one stage p» 
ceilures In t instances (Cases 7 and 9) tno 
stage operations were perfonnea because the 
abscess situated on the under surface of the 
lower lobe faced the diaphragm The 2 re 
maming patients (Cases 5 and 53) Wf” 
our experience were operated upon in i sta^ 
because the free pleural cavityhad been opened 
by accident adjacent to adhesions at the first 
stage (\t the present time these 2 cases 
would probably be operated upon m one stage 
\!l the perforated cases were operated upon in 
one sta^e ) Later drainage of secondary loculi 
was earned out in 3 instances to which refer 
enco vetU be made 

The localization of the site of the abacess cy 
pre-operatne studies was the sole guide to tnv 
placement of the thoracic mctsion As has been 
indicated elsewhere wc advocate no stan 
ard or ‘routine approach Thus.of 33 op^t 
ations (34 patients) for unperforated aosce^s, 
an axillary apjiroach was made in 6 ant^or 
thoraac m 2 paravcrltbral m 16 posteroiat 
trahn 10 and anterolateral in 4 

The subject of adhesions oterlying the oo 
scess appears to be the most debated 
presentations on abscess of the lung woi 

have made at vanous times and places rm 
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spite of drainage of the abscess at the second tions of choice, p^ormed for the purpbfe&jdf’^ ^ 
stage, and subsequent drainage of the pleural shortening the duraU'dn.^f^open-'tvounds^ . * 

infection, the patient died At postmortem In the perforated group^'»addiUonai hnt\y^ 
examination, the lesions found nithin the drained pleural collections rv'ere operated ypon ^ 
right lung and pleura were sufficient to ac- in 2 instances (Cases 35 and 40); an addi- 'S 
count for death, but whether a cerebral em- tional unperforated abscess of the Iimg was 
bolus also existed was not determined because drained in i case (Case 37); and minor re- 
of a limited autopsy This case represents a rision of an existing surgical wound was per- 
surgical death which occurred early in our formed in order to permit more direct drainage 
experience, and which we regard as probably in i case (Case 43). 

avoidable nith present surgical methods. Duration oj postoperative hospitalization 

As to the second fatal case (Case 2S), the There is a rather widely held view that serious 
patient was admitted to the hospital 9 days complications often follow operation for ab- 
after incision, without anesthesia, of a peri- scess of the lung, and that the period of post- 
tonsillar abscess Cough and profuse foul operative hospitalization is inordinately long, 
expectoration had been present for sei’erai The fact is, as already pointed out, that 
days prior to admission, but the unusual serious postoperative complications were rare, 
clinical feature was a septic course with irregu- As a corollarjq the postoperative stay in the 
lar, spiking temperature and repeated, severe, hospital usualli' was not unduly prolonged Of 
shaking cffills On admission, the patient was the unperforated cases, more than half left 
suffering from profound toxemia and toxic the hospital in the first month after operation 
psychosis Successive x-ray films taken be- and most of the remainder left in the second 
fore admission revealed a rapidly enlarging month. The sta}'' of the perforated cases was 
abscess mvolving much of the right lower longer, in a few instances, because of treat- 
lobe The repeated chills and profoundly ment required for large empyema ca%uties. 
septic state led to the additional diagnosis of Duration of maintenance of bronchial fistula 
septic thrombophlebitis of a large branch of and open wound The management of the 
the pulmonar}- vein This appeared to be the bronchial fistula, a \'ital part of postoperative 
most ominous feature of the case At opera- treatment, has been discussed elsewhere.^ The 
tion, on the day after admission, a huge pul- point to be stressed is that closure of the 
monarj' abscess was evacuated, unroofed, and bronchial fistula, alwaj's present after an ade- 
packed, in one stage. The operation was quate operation for abscess of the lung, should 
without incident. Cough and foul sputum be under control of the surgeon. The fistula is 
ceased, but septic fever and chills continued, then permitted to close only after all rliniral 
and death occurred on the fourth day after evidence of anaerobic infection has dis- 
operation The assumption is warranted that appeared, after puhnonarj^ infiltration is no 
in this instance, death was due to a continua- longer visible in the roentgenogram, when 
tion of sepsis and not to operation. expectoration is absent or minimal and, if 

Secondary operations. In a number of cases, doubt e.xists, after bronchoscopy has been 
secondary operations, ofttimes minor proce- performed with negative findings 
dures, were performed for various purposes It has been asked whether difficulty ever 
In the unperforated group, there were 4 cases' has been encountered in closing the bronchial 
in which drainage of additional loculi was fistula Difficulties are encountered occa- 
perforrned (Cases 3, 14, 20, and 30), the drain- sionally in cases of chronic abscess of the lung 
age being estabhshed through the existing when one or more fistulas have been present 
operative wound in 3 of the 4 cases; a putrid for a considerable period of time. After oper- 
emp3'ema was drained in i case (Case 9, the ation for acute abscess of the lung, however, 
fatal case already referred to); plastic opera- the problem is not how to close, but rather 
tions for early closure of large ca-vuties were how to keep open, a fistula which tends to 
earned out in 3 cases (Cases 15, 22, and 27). close prematurelj'. In the majority of our 
It should be noted that the latter were opera- „t. 
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It should be especial!} stressed that the 
pleural entry, whether planned or accidental, 
took place early in the course of operation 
(utfh the single exception already noted— 
Case 15) Because of this fact there was but 
one complicating putnd erap>cma foUotving 
an operation for unperforated abscess (Case 
9), and this occurred after the first stage of a 
deliberately performed two stage operation 

Some jcalures of the pathology at operation 
The superficial situation of the lesion wnthin 
the lobe of the lung, a fundamental character- 
istic of putrid abscess which was pointed out 
in a former communication,* goes hand m 
hand with the presence of overlying pleural 
adhesions In each of the 34 unperfoiated 
cases, the abscess was entered after traversing 
a practically avascular shell of compressed 
Jung which measured about one quarter of an 
inch in thickness The superficial situation of 
the pulmonaiy lesion in perforated cases is 
self evident, and probabl} constitutes the 
most important rea«on for the occurrence 0/ 
earl} perforation 

One of the arguments a htch we advanced in 
favor of operation m the acute stage of putnd 
abscess of the lung was the tcndenc} of the 
lesion in man} of the more severe cases to 
assume at a comparative!} earl} date someof 
the pathological features of chronic abscess 
Thus, of our 34 unperforated cases, onl} 18 
{little more than half) presented the solitary , 
unilocular cavit} w’hicb is characteristic of 
the earl} acute phase Of the lesions in the 
16 remaining cases 8 were distinctly bilocular 
and 8 were muUdocular (not multiple )• In 
each of the n perforated cases the lesions 
were unilocular This perhaps was to be ex 
pccted because carl} evacuation of the abscess 
into the pleura probably reduced the Eikeh 
hood of further extension of the lesion within 
the substance of the lung 

The only additional feature of the patbo 
logical findings at operation, to which we shall 
refer here, is the bronchial fistula One or more 
freely blowing fistulas was found opening into 
the cavity in every case la a few instances 
in which the fistula was not apparent at 
operation, because it was plugged wntb detritus 
or blood, it was seen at the first dressings 


Postoperatue comphcalions The clinical 
course of our 45 patients, from the time oi 
operation to the time of discharge from th 
hospital, can be analyzed bnefly In jS C3>ea 
recovery was unev entful In the 17 remaining 
(13 unperforated and 4 perforated) the p 3 =t 
operative course presented complications of 
vaned nature and seventy For the sake of 
completeness all are included, although sci 
era! were of a minor nature, others existed 
prior to operation, and still others appeared to 
be independent of the operative procedure 

The complications in the 34 unperforated 
cases (38 operations) were as follows tone 
psychosis, 3 cases, undrained adjacent ab 
SCCS3, 2 cases, undrained adjacent abscess 
with toxic psychosis, i case, sterile hvdro 
pneumothorax and toxic psychosis r case, 
miJd bronchopneumonia (non putnd), i csie 
spillover putrid lung abscess, : case thromba 
phlebitis of a branch of the pulmonary \em, t 
case, bleeding from the wound at the first 
dreasings 2 cases None of these complKa 
tiom was fatal, and few were senous m the 
sense that thev endangered life Two deaths 
occurred after operation These mil be dis 
cussed separately 

The 4 complications in the n perfotatM 
cases were as follows bland cerebral cmboIus 
with spontaneous recovery 3 cases, coronarv 
thrombosis and pulmonary infarction r case 
and multiple encapsulated non putnd ero 
pyemas i case There were no deaths m the 
perforated group 

Discussion of deaths Xs stated m the pre 
ceding section there were s deaths m the 
senes both occurring m unperforated cases 
In i case (Case 9) the patient had a single 
abscess which lay partially within the right 
middle and partially within the right lower 
lobe as the result of extension across tfte 
sc^ed-ofl interlobar fissure Because of the 
unusual location of the lesion adhesions were 
present only between the middle and lower 
lobe, and between the lower lobe and tne 
diaphragm, there bang no parietal adhesions 
of the lung to the chest wail Foe this rcawn 
a two stage operation was undertaken r 
tweea the first and the second stage, me p 
ticnt developed evudence of sv^Tn 

toxic psychoMs (and cerebral emboh»m j in 
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fulminating in 4, septic in 10, and toxic in 5. 

It ■was of the severely toxic or septic variety 
in all cases of perforated abscess 

The outstanding clinical feature of perfora- 
tion into the pleura vras not only an ominous 
change in the condition of the patient, but 
also the suddenness vith which it occurred. 
The presence of physical signs of empyema or 
pyopneumothorax was a definite aid in the 
diagnosis of perforation, and contrasted with 
the indefinite physical signs usually found in 
unperforated abscess of the lung. 

Although operation is not advocated in 
acute abscess when the lesion is small and the 
clinical course satisfactor}', the authors’ op- 
erative indications have been widening. As a 
result, elective as well as imperative operative 
indications are described Operation was 
classified as imperative in all perforated cases 
because severe and ofttimes spreading infec- 
tion existed, and spontaneous recover}' seemed 
most unlikely In ii unperforated cases, op- 
eration was imperative because the course was 
fulminating and hj'peracute, or was charac- 
terized by severe toxemia In the 23 remain- 
ing unperforated cases, the indications for 
operation were elective The authors’ elective 
indications are (i) septic or severely toxic 
clinical course (bordering on imperative indi- 
cation), (2) absence of any tendency toward 
spontaneous subsidence, (3) apparently sta- 
tionarj’ lesion (in successive roentgenograms) 
coupled noth a moderately severe dinical 
course, (4) increase in size of the lesion accom- 
panied by increasing clinical manifestations 
(5) more or less “shut ofi” lesion, or the occur- 
rence of a more or less “shut ofi" state in a 
pre%'iously “open” lesion; (6) potentially 
dangerous situation of the lesion, in the car- 
diac lobe for example, (7) unusually large 
lesions. (8) roentgenographic eindence of pro- 
nounced pleural reaction suggesting impend- 
ing perforation of the abscess 
With 4 exceptions, all operations were per- 
formed in one stage The one stage operation 
IS advocated by the authors only when the 
exact localization of the abscess by pre-opera- 
tive studies has been carried out The prin- 
aples of operation consist essentially in the 
unroofing and the wide packing of the abscess 
canty 


Pleural adhesions overljnng the abscess in- 
variabl}'- were present, regardless of how early 
in course of the disease operation was done. 

In 38 operations (34 patients) for unper- 
forated abscess, adequate adhesions occupy- 
ing the entire operative field at the initial site 
of rib e.xcision were encountered 27 times In 
7 others, adhesions were found immediatel}' 
adjacent to the primary’' operative exposure 
In I case, no adhesions were foimd at the 
initial operative site because of an error in 
localization In the 3 remaining cases ad- 
hesions, although well developed, were not 
situated parietally because of the unusual lo- 
cation of the abscess (interlobar, supradia- 
phragmatic, etc ). 

The free pleural caxdty was entered inad- 
vertently during only i of the 27 operations 
in which there were parietal pleural adhesions 
at the site of operative approach Of the re- 
maining cases, the free pleura was entered 
accidentally, shortly after rib e.xcision, in 4 
cases It was opened in 7 cases for purposes 
of e.\ploration 

In all cases, only a thin avascular shell of 
lung lay between the most superficial portion 
of the abscess and the overl5dng sealed off 
pleura In 18 cases, a solitar}’- unilocular 
caxnty, characteristic of the earl}’ acute phase, 
was encountered In 16, the cax-ities were al- 
ready bilocular or multilocular. In each per- 
forated case, the pulmonary lesion was unilocu- 
lar Bronchial fistulas were present in all cases 
Recover}- was uneventful in 28 cases. In 
17, there were complications which, for the 
most part, were not serious. Bronchial fis- 
tulas were permitted to close only after all 
discernible evidence of infection had dis- 
appeared — S weeks in the majority of cases 
There were two postoperative deaths One 
was due to pleuropulmonarx' suppuration. The 
second was due to the continuation of a sepsis 
which existed prior to operation Of the 43 
remaining patients 40 were cured according 
to the criteria stated in the text; (r) healed 
wound; (2) freedom from pulmonar}- sxTnp- 
toms; (3) absence of roentgenographic em- 
dences of puhnonarj- infiltration. In the 3 
remaining cases, the period of follow-up was 
too short to speak of cure, but all were pro- 
gressing toward cure when last examined 
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cases, fistulas were permitted to dose nithin 
8 weeks of operation Since these fistulas 
were purposefullj maintained by packing or 
bj tube, the wounds dosed in all cases soon 
after drains were discontinued rhere \ ere 
3 patients in whom fistulas were maintained 
for long periods— 7 months, i jtar, and a 
jcars, respectivelj In the first, the cavitj 
was o! unusually large siae and n as obliterated 
slowI> The second patient insisted upon 
wearing his tube for a jear because he had 
had recurrence of manifestations when hi» 
fistula was permitted to dose shortly (prema 
tureJy) after operation In this case, there re 
mains a cutaneous dimple into nbidi a fine 
probe can be introduced Because of an over 
sight, the bronchial fistula was maintained 
b> a tube for 2 years in the third case It is 
of interest to note that the wound cfo«eij 
promptly after the tube wa» removed 

Bronchial fistulas also were present m all of 
the perforated cases after operation Fistulas 
were mamtained hr penods up to 5 months, 
the average being about 7 weeks The wounds 
generally were dosed within a few weeks, of 
the time of bronchial closure As in the un 
perforated cases, the wounds dosed com 
pletely in all cases 

Results 0/ irealment In evaluating the re 
suits of treatment, our catena of cure are 
stnet No patient is considered cured unless 
pulmonar) symptoms have disappeared com 
pletely, pulmonary infiltration is absent on 
rocntgenographic examination, and the wound 
is healed Bronchoscopj and bronchography, 
if performed, also must be negative Cure, 
accxirdirtg to these criteria, usually occurs 
early and is lasting There were 2 deaths to 
which reference alreadj has been made Of 
the 43 remainmg patients 32 were in the un- 
perforated group and it m the perforated 

Ofthe 32 unperforatedcase 5 , 2 o were followed 
for periods ranging from i to 10 >ears Cbm 
picte cure occurred in all fin Case 4, death 
occurred from carcinoma of the stomaLh 3 
> ears after operation and the lungs, were neg 
ative at postmortem examination ) The 3 re 
mammg cases were doing well and apparentiy 
progressing toward cure when their follow up 
was terminated as. follows i case, after 4 
months, suicide, r case, after 3 months, death 


following operation for strangulated henna, 
I case, after 3 raontha, disappeared from ob 
servation The last was the only instance m 
which our follow up has been incomplete 
The ri perforated vases have been followed 
for periods ranging from to 7 jear:= All 
are cured 

SUJniARV 


Forty five consecutive operative cases of 
acute putnd absceas of the lung treated n 
accordance with principles described bj the 
authors m another communication, are an 
aljzed. In 34 cases the abscess was confined 
to the pulmonarj parenchyma In ii cases 
the abscess had perforated into the pleura 
pnor to operation 

A Single abscess was present in the great 
m,i}ont> of uses The right lung was m 
volved more than twnce as often as the left 
These facts, in addition to others stated in the 
teat, tend to support the aspiration theor> of 
causation of pifiinonao' abscess 
TTie etiology was definite (tooth extrsetwn, 
tonsillectomy, etc ) m rg cases It was en 
tireiy obscure m p The 17 remaining patients 
suflcroJ from gross gingnodental infection 
which, for reasons stated in the text, was re 
gardedasthe source of thepulmonaf> abscess 
The typical roentgenographiv features of 
acute abscess of the lung were present in the 
minonly of cases Atypical features were en 
countered most often in the severe cascs 
Diaj,nostic broncho3Cop> louilcd with great 
accuracy the bronchopulmonary segment 0 
segments in which the abscess was siluat^ 
The duration of illness before hospitauzi 
tioa varied from several days to 5 weeks the 
majonty of patients entering the hospital ^ 
the second to fourth week The complication 
of perforation of the abscc-^ into the pleura 
took place most commonly m the second ^ 
third week of illness The reUti vlv' short 
duration of illness before admission, m tfie 
majority of cases, together with thv necessity 
of early operation in most instances, ndi 
cated the seventy of the disease in lb'* pr^ 
ponderance of paiicrts m this senes 

Typical dinical manifestations of acute 
putnd abscess of the lung occurred m only n 
patients Hemoptysis was an outstanding 
feature in 4 cases The clinical course was 
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TABLE I 


Noa-protein nitrogen . 

NoQ' Normal 

Pregnant 3 rd month At terns 

33 30--3I 

Uric acid 

3 S 

3 3 

3 3 

CO; combining power volumes 
per cent 

6s 

Sa-ho 

45 

Sugar .... 

75 

75 

75 

Sodium chloride 

485 

4 S 5 

4 SS --495 


I to 2 ^Yeeks. The patient mth vomiting of 7 
months, on admission had no acetone in the 
urine, a hemoglobin of 70 per cent, and re- 
mained only 6 days. Occasionally patients 
vomit intermittent^ throughout pregnancy 
without the necessit}* of entering the hospital. 
In general, the length of time in n-hich vomit- 
ing had persisted before the patient entered 
the hospital had no definite relation to the 
severity of her condition nor to the response 
to treatment. This agrees mth recent reports 
(^ 6 ). 

The average duration of pregnancy on ad- 
mission was 13 9 weeks and only 63.8 per cent 
were 3 months and under. This was due to the 
long duration of vomiting in many cases. 

The blood pressure was not materially 
affected. There was a tendencj' for the pres- 
sure to be shghtly lower after treatment, al- 
riiough in numerous cases there was some 
increase There was a distinct rise to 146 
systolic in 2 cases of low resen^e kidney and 
in 2 cases of late vomiting of pregnane}'" 

The hemoglobin was definitel}' increased on 
admission &i most of the severe cases it was 
Qo per cent or above (Sahli method used). The 
average was 87 3 per cent After treatment 
there was a drop to an average of 76 5 per cent. 
The increased hemoglobin was no doubt due 
to the marked dehydration and concentration 
of the blood This appears to be of some diag- 
nostic significance as to the severity of the 
s}miptoms but by no means is it always in- 
dicative Some patients vith a hemoglobin of 
90 to 95 were cured merely by frequent small 
meals and in i patient with an admission 
hemoglobin of 90 it was necessary to induce 
abortion Generally when the hemoglobin was 
low, it denoted less dehydration and the syir p- 
toms were readily amenable to treatment 
The value of blood chemical findings is not 
fully appreciated They are often said to be of 
little use in h3peremesis gra\idarum. Yet 



Age 18 20-24 25-2? =50-54 55-^? 40-4? 


Fig. i. Chart sbovrjng age and panty. 

frequently one obtains valuable information 
and assistance in properly treating indmdual 
cases Alany reports are based on a single or 
admission determination. Most of our pa- 
tients have repeated or serial detemdnations 
which allow a better picture of the progress 
and response to treatment. 

In normal pregnancy there is an alteration 
in the metabolism and in certain of the blood 
constituents. The normal values as deter- 
mined by Stander are shown in Table I. In 
h}-peremesis there is a further change 
Harding (g) , Dieckmann and Crossen, Haden 
and Guff}', Stander and others (5, 15), have 
found an increased non-protein nitrogen and 
uric acid in cases of vomiting, especially in the 
se\ere cases By taking serial blood speed- 
mens and plotting cur\'es, there is found to be 
a more or less definite drop following active 
treatment ivith fluids (Fig. 2) This is some- 
times preceded by a short rise. In cases in 
which only dietetic measures are used, the 
drop is not so noticeable The average non- 
protein nitrogen (Fig. 3) was 28.6 and the 
average after the initial drop was 24 6. Some 
patients in the later months of pregnane}-, and 
possibly before abortion, have a rising'cun-e 
in spite of active treatment This is more 
noticeable in the uric acid cun'e than in the 
non-protein nitrogen (Fig. 5). 

"^he uric add usually follows the non-pro- 
tern nitrogen (Figs. 2 and 4). Some of the 




A STUDY OF HYPEREMEStS GRAVIDARUM WITH 
SPECIAL REFERENCE TO BLOOD CHEMISTRY 

OSCAR GLASS\ 1 AN, M D, New York, New York 


I T IS gtncraUy agreed that hypereatesn. o[ Casta, and o 66 of Peckham According (o 
gravidarum is an exaggerated or per Pjck, i in t,ooo and according to Wiliams i 
niaoub form of "morning 'aciness” or m several hundred pregnant women develop 
nausea and vomiting of pregnancy Its hyperemesis 
etiology IS not known and although our meth In this series were included onl_> those pa 
ods of treatment have gradually improved we tients who were admitted to the wards dunng 
have no way of determining which patients their pregnancy and sufEaentlv studied as to 
will fail to respond to treatment A cnlica) weight, blood chemistry, and water balance— 
studj of the usual response to treatment nia> 50 in all Three of these had two admissions 
throw some light on these cases and 1 had four admissions The cases were 

Generallj the cases are classified as neurotic, not divided as to seventj All cases in which 
reflex, and toxic Manj investigators believe patients required hospitalization were con 
that the neurotic type will respond readil> to sidered severe enough to be included in the 
treatment whereas the toxic type does not study The various theorio as to etmlogj and 
bolomons, as well as most present da> writers treatment will not be considered 
does not believe in the reflex type and he The average age was 370 years (Fig j) 
utilizes the Fouchet test' to distinguish the There were a greater number of pninipa e 
toxic from the neurotic If the Fouchet test but no increase in elderly primipara? The 
is positive, provided there is no afbumin in multipars averaged 148 children Quigley 
the unne, the case is considered toxic and if found no increased nausea and vomiting w 
the test is negative, the case is classified as elderly primipar®, and Misset found no du 
neurotic Van Wyck states that no satis/ac ference m incidence between primipanc ano 
tory disUnctson can be made between the mull/parj' but he did find that with rauspa 
toxic and the neurotic vomiting Plass con and vomiting m the first trimester the me 
siders them all neurotic and states he does dence of late toiemia increased Schultae 
not know bow to differentiate those individ Rhonbof and others (8) find primparity a 


uals who will die Because so many pitients definite factor 

respond to suggestive therapy it is natural to There were only 2 negroes, i Porto Ricaa 
suppose that some or all ate nfurottc Stander and 1 Mexican in our senes The average 
believes that from a clinical study and chemi number of colored patients in the entire cUiuc 
cal findings in the blood and urine as well as is only 12 i per cent (19) In a group fmm 
from experimental work on animafs, all cases Baltimore (“d) h}peremesi> w.is ^‘ 3 “^ l’, 

of vomiting of pregnancy have a toxemic vided between black and white Theoba 
basis The underlying toxemia may be ob pomts out the rarity of toxemias ^picg'S'i^ 
scured by a predominating neurosis Accord in Siam and other countries m the far 
ingly we classify all cases of hypcrcmesis Holman in reviewing the literature conce 
cravidarum with the toxemias mg hyperemesis gravidarum 

There were 86 patients with hyperemesis classes, notes that there is little evidence 
gravidarum admitted to the New York. Hos this condition among the aborigines 0 


However with severe vomiting it was 
sary that the patient enter the hospital wit 
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Fig 4. A composite curve of tlie Wood uric aad determinations This does not de- 
pict the early drop as is shown iti man3' of the individual cases. 


cases had very little change but, except for an 
initial small rise, the majority have a distinct 
fall. It appears that in some cases which wiU 
not respond to treatment (Fig. 7) and in cer- 
tain cases of late vomiting of pregnane}’ (Fig. 
5) the uric acid tends to rise In the latter 
cases it maj- indicate liver damage or even a 
mild yellow atrophy. Harding and Van W'yck 
(10), however, suggest that the vomiting of 
late pregnancy’ may have its origin in some 
salt and water disturbance, both sodium bi- 
carbonate and sodium chlorides causing re- 
chstribution of water. 

Low sodium chloride values are reported in 
hj-peremesis by Standee (40), Harding (9), 
Haden and Gu^-, and Dieckmann and Crossen. 
In the present series the average sodium chlo- 
ride on admission was 4S9 which is essentially 
normal (Fig 8). There was some tendency’ to 
an increase but the change was not great. One 
case had an extremely low sodium chloride, 
365. One had 427 and another 435. Peckham 
reports an average of 480 9 and 2 patients 
with less than 400. Haden and Gufiy report a 
case with blood chlorides of 300 and Harding 
and Van Wyck (12) report a case with blood 
chlorides of 290, both responding to sodium 


chloride therapy. This in itself reveals the 
value of blood chemical studies in the treat- 
ment of indi\-idual patients 
The blood sugar (Fig. 9) was fairly constant 
and apparently agrees with that of most in- 
vestigators who find a normal or slightly 
lowered blood sugar (4, 6 , 37). Peckham finds 



. Hg 5 Shoys rising non-protein nitrogen and uric acid 
w late vomitmg of pregnanej- despite acUie treatment, 
^bor was medicallj- induced 2 weeks before term. Ca'e 
Ao 41822 
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Fig 4- A composite curve of the blood uric aad detenninations This does tiot de- 
pict the early drop as is shown in many of the individual cases. 


cases had vei^'^ little change but, except for an 
initial small rise, the majority have a distinct 
fall. It appears that in some cases which, wili 
not respond to treatment (Fig 7) and in cer- 
tain cases of late vomiting of pregnancj' (Fig 
s) the uric acid tends to rise In the latter 
caps it maj' indicate liver damage or even a 
mild yeUow atrophy Hardmg and Van Wyck. 
(10), however, suggest that the vomiting of 
late pregnancj' may have its origin in some 
salt and water disturbance, both sodium bi- 
carbonate and sodium chlorides causing re- 
distribution of water 

Low sodium chloride values are reported in 
hj^ieremesis by Stander (40), Harding (9), 
Haden and Gu%, and Dieckmann and Crossen. 
In. the present series the average sodium chlo- 
ride on admission was 4S9 which is essentially 
normal (Fig. 8). There was some tendency to 
an increase but the change was not great. One 
case had an extremely low sodium chloride, 
365 One had 427 and another 435 Peckham 
reports an average of 4809 and 2 patients 
with less than 400. Haden and Guffy report a 
case nith blood chlorides of 300 and Harding 
and yan Wyck (12) report a case with blood 
chlorides of 290, botli responding to sodium 


chloride therapy. This in itself reveals the 
value of blood chemical studies in the treat- 
ment of indiridual patients. 

The blood sugar (Fig. 9) was fairly constant 
and apparently agrees nith that of most in- 
vestigators who find a normal or slightly 
lowered blood sugar (4, 6, 37), Peckham finds 



Tig s Shows rising non-protem nitrogen and unc acid 
^ late vomiting of pregnancy despite active tieatment. 
^oor was medically induced 2 weeks before term. Case 
00 42822 
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Ftg 6 Although the non pratein nitracen cml unc aod 
TSjMnd well to treelfflonJ shoaMig early onyp (hepeCKOc 
did not respond oUmeally «nd iherapeulK ahorlion »»» 
done H©«eve/ *»»!]] be noted the ecetonuna n *s not 
contraUed ' CoK Vo lijSbs 


ro^rated by Slander {42) %bo found the 
hydrogen ton concentration within norma! 
iinuts but due to the decreased serum bicar 
bonate there was a “compeasaSed aliah or 
carbon dioxide defiat " rather than a inie aci 
dosis Vozza showed that the decreased alkaii 
reserve was more mailed during the first 
stage of pregnamy and that 300 cubic cenh 
meters of 10 per cent glucose or 10 units of 
msuftn did not change U 
Peiiham found a marked vanation ic the 
carbon dioxide combining power of the blood 
m vomiting of pregnancy Our average car 
bon dioxide combining power was 463 vo! 
umes per cent and vaned between hrmSs 0! 
27 7 and 64 5 The wide fluctuations may be 
due to the unstable aad base equilibnum and 
two opposing factors, one being the stana 
tion acidosis and the other, due to Joss of 
hydrochloric and and electrolytes in the 
vomitus, produnng an alkalosis It has also 
been suggested that the rapidity of change 
may be of greater significance than the absfr 
lute level of the carbon dioxide combimng 


a norfflal sugar in the mild cases but an ut 
creased sugar m the sev ere cases Titus found 
a low sugar and believes carbohydrate deft 
ciency to be the chief underlying factor m 
pfcgnaniy toxemia However, a markedly 
perverted carbohydrate metabolism is well 
recogmred (37) and glucose is generally given 
because it spares protein and fortifies the liver 
The carbon dioxide curves are v«y interest 
mg and show wide fluctuations (Fig jo) That 
the acid base equilibrium is not very stable m 
normal pregnancy is shown by MacNider who 
found that in normal pregnant animals there 
15 a definite tendency for the acid base cqui 
iibnum of the blood to become disturbed and 
concludes, from a large series of etpenroenls, 
that, assoaated with gestation, there is a defi 
nite tendency toward failure to maintain a 
norma! aad base equilibrium In nonnal 
pregnancy there is a reduced alkali reserve 
(42), as shown by lowered alveolar carbon 
dioxide tension (13) and a decreased carbon 
dioxideofthfisenJJiJ(zS,a2 3 ^> 39 ) Oardand 
Peters revealed that this lowered aJkah re 
serve was due to the decrease m the fixed base 
and not to an increase of acids This « as cor 


power, as occurs with blood sugar changes in 
rthrence to hypogl^'cemjc convulsions (sst 
23) Frequent carbon dioxide determinations 
are therefore, very necessary 
The serum proteins were not detemuned 
Vaa Wyct conadws them of prognostic sig 
nificance \ high protein determination, with 
few exceptions, he thinks is a good prognostic 
sign Low protein and dehydration signifies a 
long duration of symptoms with destruction 
of protein and serious prognosis 
The weight curve appears to be of definite 
value Tew dimes weigJi the patients after 
admission to the hospital Yet this is probablj 
more important than the pulse rate in these 
patients It is difficult to detcnniRe how much 
vf«ght the patient has lost when she enters 
the hospital as the figure giv en by her is oftm 
unreliable unless she has been carefully on 
served In tJ»> senes it was given as from w 
to 30 jjounds Peckham reports 6 patients 
■with a toss of weight over 30 pounds, 

Joss of weight on admission apparently nan 
no relation to the response to treatment 
Our patients are now weighed every day or 

on alternate days The scale is wheeled to w 

b«bide If the patient is ver> ill she can nc 




GLASSJklAN: A STUDY OF HYPEREMESIS GRA^TD.MIUIM 


S63 


Fig 7 There is a gradual 
increase in non-protein nitro- 
gen and unc aad Note the 
absence of initial drop, and 
continued loss of weight 
Therapeutic abortion was nec- 
essary'. Case Xo 93434 
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Fig 8 Sodium chloride The 
heavy dotted hnes are cunes 
of cases requiring therapeutic 
abortion 
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lifted onto the stretcher scnle and neighed 
with little M no disturbance On jdDiBsioii 
the Dslient is already dehydrated, has lost 
consfderable neigUt, and the snbse^CTt tea 
IS usually important Figure ir reseals tlw 
neXeutse? ol .7 patients The a«rage 

XveXT'tt adrstrS 

V .h »\praDeutiC abortion Tvas necessary, the 
Soouna cleared up alter hypodetmodysrs. 


and as the blood chemical findings mtold 
that the patient uaa rcaeUng favorably, 
were not alarmed finf^inir 

A conspicuous and almost nnnata " | 

on admission to the “ cases and 

(Table II) This si as present in 40 “S's 

absent m 5 cases In Jquired 

dition ^as showed 

no intravenous therapy Tw p ^ 

no acetone on admisuon hut di pre 

shortly thereafter These ^“flcose 

each given intravenous “J'at'a”® “ * jg 
Tmall amounts of glucose '“[tpft 

aiMials will cause the appearance ol g 
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TABLE II — ACETONtfELA 

Cases 

In urine on admission 40 

Not present on admission 5 

Determination not done on patient 2 

Determination not stated i 

Xegatn e on admission but present after intrar enous 
glucose 2 

50 

number of acetone bodies in the urine (38). 
Ketosis as it affects the human organism, how- 
ever, IS not entirely the same as in other spe- 
cies; rats and other animals are very resistant 
to the development of ketosis (16) 

A diet poor in carbohydrates leads to the 
excretion of acetone bodies in normal preg- 
nant women whereas on an identical diet the 
non-pregnant women will show no acetone 
(29, 30) Schmidt and Wingen noted that the 
large carbohydrate requirement of pregnanc}' 
is met by conversion of fat to glycogen and 
that acid bj'-products are likely to appear. In 
hjqDeremesis, as in starx'ation, the protein is 
spared to the verj^ last while the fat is being 
burned The fat content of the blood increases 
and acetone bodies appear in the urine. The 
acid bodies of the blood are increased in the 
vomiting of pregnancy according to various 
observers Runge and Juhl observ'ed increased 
amino acids, Loeser reports increased lactic 
acid, and Bokelmann and Bock found an in- 
crease in “acetone bodies ” 

That the acetone in the urine is not the im- 
mediate cause of the vomiting has been clearly 
shown by Harding (10) who placed pregnant 
patients on a high fat diet, and found that 
acetone appeared in the urine, but that none 
of the patients developed Ammiting There is 
a close association, however. Thalhimer, 
Waters, and others observed that the A-omiting 
ceased with the absence of ketonuria This 
usually takes place but often the acetonuria 
persists for a few days after the vomiting has 
ceased or the vomiting persists A\ith negatiA'e 
acetone findings HoweA^er, in the latter con- 
dition, the acetone usually reappears Aiithin a 
short time if the A'-omiting continues 

From a consideration of the facts stated, 
the A'alue of blood chemistry in hyperemesis 
graAidarum is at once eAudent An e.xtremely 
loA\- chlonde, sugar, or carbon dio.xide value 
can be readily corrected, ilistakes of com- 



mission, as exemplified by the following re- 
port, can be obAiated. Titus relates a case, 
in which a patient with almost continuous 
Ammiting, acidosis, and dehj'dration was ad- 
mitted to the hospital. A blood specimen was 
taken before the intraA'enous injection of 
glucose and it reA^ealed a blood sugar of 230. 

One cannot determine the prognosis by any 
one procedure or finding It is necessarj' to 
take into account A'arious factors Often the 
prognosis is facilitated by observing the re- 
sponse to treatment The objecth'e factors in 
this study which are somewhat indicatiA’e of 
tMs response are the curves of the non-protein 
nitrogen and uric acid, the weight curve, and 
acetonuria 
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It wouW ■5eem that in the proper treatment 
of these patients, blood chemical studies are 
essential The acidosis must be controUed and 
by the proper evaluation of the blood findings 
and weight cun e, one can better arrive at a 
decision as to ’ahethet or not internipUoa of 
pregnancy is indicated We consider retinal 
hemorrhages (40, 45) as absolute indications 
for interruption of pregnancy The presence 
of jaundice is a further indication of the se 
verity of the disease 

SUMMARY AND CONCLUSIONS 

1 We classifj all cases of hypercmesis 
gravidarum as toxemia 

2 The incidence in the woman s clinic of 
the New \orh Hospital is 071 per cent 

5 The average age in this senes is 27 9 
years and there is an increase in madence m 
pnmipar® but no apparent increase m elderly 
pnoupar® 

4 Hjperemesis gravndarum is rcJativcIy 
infrequent in negroes 

5 The length of time m which \onutmg 
persists, the duration of the pregnancy, the 
pulse rate, and the blood pressure have no 
definite relation to%eventy of the condition 

6 A high hemoglobin appears to be of 
some diagnostic significance and as a rule de 
notes marked deh>dration 

7 The non protein nitrogen content and 
the unc acid content may be increased but 
iow a sharp drop after treatment with intra 
venous fluids In some cases of late vomiting 
of pregnancy and in some patients who do 
fwt respond to treatment the non protein 
nitrogen content and the uric acid content 
tend to n«e 

8 Blood chlorides and sugar values arc 
usually within the nonnal limits \ few 
patients show extremely low values but re 
spond to therapy 

9 There is a marked fluctuation in the car 
bon dioxide combimng power of the blood 
with great tendency to acidosis 

10 Acetonuna is a conspicuous fmdmg and 
although not the immediate cause of vomit 
mg, control by proper therapy is important 

11 The value of blood chemicaf studies m 
the rational treatment of hjperemests gravi 
darum is at once evident 


12 Prognosis is dependent upon the fol 
lowing the hemoglobin values, the weight 
curve, the presence or absence of acetonuna, 
the blood chemistry determmations, and the 
effect treatment has on these factors 

13 Among the indications for interruption 
of pregnanej are continued loss of w eight mth 
rising non protein nitrogen and unc aad, 
retinal hemorrhages and marked jaundice 


BIBLI0CR.4PIIY 

t SoKCtmsK O end Bocc l BeKrag jua inirr 
me<Jiaeren Fetlstoffw tchsti in dtr Sch«ing«rscliiit 
KahrunisfeUundActlonloerprr Arch t Gjuacl 
W 7 54* Die Bedeutyng <Jer ijuanuiauvn 
Ace(Q«l(jefp«fu«Cefsacliung BIt«« fair <J« 
Diagnose Trognose und Therapw det Hypertnwss 
riavjdarum Win W'fhnschr J9>7 6 $49 Zur 
Diagnose Therspie uod Prepioseder Mrpemntai 
Ctividitvro »uf Gfund dee them isehea Anslsie in 
Bliilf* und Jiariii ftiefoniociper) Z(sc4f f 
Ceburtsh u CynseV 19*7 9* i't4 CfstalioBS* 
tovikoseundAmonLoerper Zuehr f Ceburtili s 
CyMfi 1937 91 94 

t Cottv N P VonuiMgmw Seiosniiotd t9*r 
34 i8o 

3 Ccciccsiu'Jt. J N Studies ef the toKiniasM {MI 

nancytslheyoccurinGb gow ] Obst lOjWRt 
Bnt Emp igsj 30 541 

4 DtcccMAW \\ 1 »nd Cr>ss» R J CbspjM » 

melaboLsm ind iheit retaiWB to the twitawt « 
vojjuijnj in prrgMhty J Ohst 4f Gyaw 19*7 

j CoNKETtfidRtBOiD Dtuit obKrviUow (Jt fipndei 

de vciMSSMuents graves de la grossesse Suit 
4 obsi et de gynfe 19*7 16 t?* 

6 Cwcav R L Ilyperemesis gravidarum Twsi 

State T \t to*7 »« »9> 

7 ltaoE'4 R L and Gem D C A <»« of 

vOEuiing of pregnancy Viith low blood chlorides sm 
ma^d response sodium chJonde therapy Am 
J Obit i. Gynec 19*4 8 488 , , , 

8 lUiBAN lOiEV andSEtti L BwlofieuBdI’ath''Wg'' 

desWeibcs Beriia UtbanT Sebwartenberg i9>7 

9 HfcRDn.GV 5 and DR£n Katiheew ^onpK'te‘f’ 

niliogcn and unc acid m i onuting of pregnancy J 
OIrat a. Gyniee Bnt Emp 1913 30 3*7 , 

9 IlARcm; \ J andVAXWvc* H B 

the toaemias of later pregnancy Am J Olist a 
Cynec 193J *4 8*o 

I Mem tffeci of hypertonic saline »n ihe toaemis O' 

btwpwpMBcy Canadian A/ Ass J if.?' ** 

I Ween Theuseoffluidsinihelfealmentolhr^rem' 
sisgrawdarum Am J Obst & Cynec 1910 i' 

; lUsSEiavvcH K A and Gaumei-Tom S A W 

Neulralitaelsregulauon des graiiden Urgsmsm" 

Btochem Zt«chr 1915 68 jo6 

. ItoiHAS n D UliramieUrradialionsinhlTC"'”^ 
SIS gravidarum Arch Physical Tberap tON 

Wuz«ar J A and SireaMv C P 
stadies m nonoal and abnormal pregnaooe* A 
J Obst trynec iper * 6 m 

Levtce H and Swth A H Studies on keto 
Rt J Bioi Chew 1917 7S 1 



CLASSMAN: A STUD!’’ OF HYPEREMESIS GRA^TOARUAI 


S67 


1 7. Loeser, a Die mildisaeure Ueberladung des mutter- 
bchen Orgamsmus in der normalen und pathologi- 
schen Schwangerschaft Zentralbl f Gjniaek , 1928, 
52 1450 

18 Losee, J. R , and Van Slyke, D D The toxemias of 

pregnancy. Am J. hi 30,1917,153 94 

19 The Society of The Ljnng-In Hospital Annual Report 

^935 

20 MacLeod, J. J R. Carbohjdrate hletabobsm and 

Insuhn, pp 196-197 London Longmans Green & 
Co , Ltd 1926 

21 MacNider, W Development of toxemic condition in 

dog during gestation J Am if Ass , 1928, 90 71. 

22 hlAHKERT, A Ueber das Blut\ olumen m der Schn an- 

gerschaft Arch f Gynaek , 1920, 114 168 

23 Mayer, Anton Zur Behandlung des praeklamptis- 

chen Zustandes mit kuensthcher Hoehensonne. 
Wien khn Wchnschr , 1926, 39 150S 

24 Misset, Joseph V, Jr Relationship betneen the 

early and late toxemias of pregnancy Am J Obst 
S: Gynec , 1934, 27- 697 

25 Card, H C , and Peters, J P J. Biol Chem , 

1929, Si" 9 

26 Peckhaii, C H Obsen’ation on sixty cases of h>'per- 

emesis gravidarum Am J Obst & Gynec , 1929, 
17.776 

27 Pick Ueber Hj"peremesis Gra\Tdaruiii Samml khn. 

Vortr , N F , 1902, pp 325-326 

28 Plass, E D Discussion on pernicious xonuting of 

pregnancj" Am J Obst & G3'nec , 1931, 21 5S3 

29 PoRGES, 0 , and Novak, J. Ueber die Ursache der 

Acetonurie bei Schn angeren Berl klm Wchnschr, 
1911,48 1757 

30 Pritzi and Lichtmann Ueber .Azetonuna in der 

Schwangerschaft Wien klm iVchnschr , 1923, 36 
609 

31 Quigley, JauesR Pregnancj" and labor in the elderly 

pmmpara, a studj" of over three hundred cases 
Am J Obst & Gynec , 1931, 21 234 

32 Roue, A W , Banks, H , and .Alcott, hi. The me- 

tabolism in pregnancj", etc Am J Phj'siol , 1923, 
71 660 

33 Runge, H , and Jghl, A .Aminosaeurebestimmungen 

nach Herzfeld bei Schn angeren und Eklamptischen. 
hlonatschr f Geburtsh u Gynaek , 1927, 75 463 


34. Schmidt, H. R, and Wingen, T. Die Schwanger- 
schaftsacidose, ihre Reguherung und ihr Zusammen- 
hang mit dem Kolilehj"dratfettsto 5 wechsel Arch, f . 
Gj-naek, 1928, 133. 127 

35 Schultze-Rhonhof, F. Zur Genese der Hj"peremesis 

GraY"idanim. Arch, f Gj"naek., 1934, 157. 462 

36 Solomons, Bethel Some phases of the toxemias of 

pregnancj" -Am J Obst fi: Gj-nec, 1933, 25: 
iSo 

37. Stan"dee, H j The Toxemias of Pregnancj". Balti- 
more, hid . AViUiams & Wilkins Co , 1929 

38 Ibid p 26 

39 Idem The blood chemistrj- durmg pregnancy. Johns 

Hopkins Hosp Bulk, 1924, 35 133 

40 Idem Hemorrhagic retinitis in y omitmg of pregnancj". 

Surg, Gynec & Obst , 1932, 54. 129 
41. Standee, H J , and Duncan, E E Use of insulm 
combmed with glucose to combat acidosis .Am 
J Obst. & Gjnec , 1925, lo- S23 
42 Stan"der, H. j , Eastylan, N. J , and Harrison, E P. 
The acid base equihbnum of the blood m the late 
toxemias of pregnancy. -Am J. Obst. & Gjnec , 
1930, 19 26. 

43. Th-ALHIMer, W Insuhn treatment of toxemic vomit- 
ing of pregnancj" Surg , Gjnec & Obst , 1924, 39; 

237 

44 Theobald, G W'' Toxemias of pregnancj". Experi- 

ence in Siam and impressions while trav ehng. Lan- 
cet, 1930, I. 1030 

45 Tillman, A J Two fatal cases of hj-peremesis grav-i- 

darum mth retinal hemorrhage. J. Obst. & Gjnec , 
1934, 27 240 

46. Trees, P , and Dodds, P The etiologic significance of 
low ered blood sugar v"alues m \ omitmg of pregnancj". 
.Am J Obst ScGjnec, 192S, i6"9o 

47 Van AA'ycx, B A The treatment of hj"peremesis 

gravadarum Am J ObsL & Gjnec , 1931, 21: 243 

48 VozzA, F The alkalme reserv e of the blood m normal 

and abnormal pregnancies Ann. di osteL, 1927, 
49. 301 

49. Waters, E G Treatment of hj-peremesis grav-idarum 
with particular reference to the use of glucose and 
insuhn. Am J Obst & Gjnec , 1927, 13 92. 

50 Williams, J W Obstetrics New York D. .Appleton 
& Co , 1923 



THE OBSTETRICAL SHOULDER TRAUMA 

Dr OSCAR SCAGLIETTl, Bologna Ijaly 


T he term, “birth paLy” signifies all 
clinical manifestations nbiA maybe 
observed after trauma to the shoul 
der during deliverj The term is mis 
leading The sequela; of shoulder trauma 
show that in the majority of cases the lesion 
does not m\Qlve the nerve trunks of the 
brachial plexus The clinical material of the 
Istituto Rizzoli permits, according to Putti, 
the following classification of cases of “birth 
palsy ” 

( Simple distortion 
CompiKsied tpiphysc^l stfotA 
liori of upper end ot humerus 
Fracture or clavicfe 

( Upper type 

Associated atypical forms 

There arc also mixed forms with involve 
ment of nerve roots and of the joint ends 
These cases show the most complicated clinical 
picture 

This classification is of great practical value 
because, as stated by Putti, the clinical pic 
ture of the obstetrical trauma should not be 
confounded with obstetrical paralysis 
From 1899 to June, 1935 199 cases of ob 
stetrical shoulder lesions were observed in the 
Istituto Rizzoii,)?! cases were hospitalized, 128 
were seen and given ambulatory treatment 
Statistically, it is demonstrable that the 
obstetrical shoulder lesions are more frequent 
in males (55 27 per cent) than in females 
(u cent)/ often unilateral (pj 46 

per cent) than bilateral (6 53 per cent) The 
right side was involved in 6281 per cent, 
the left in 30 65 per cent 

During delivery in the more common type 
of head presentation the right shoulder is 
pressed more often and longer against the 
pubic arch, which explains the more frequent 
involvement of the nght side In breech pres 
entations, the obstetrical lesion is bilateral 
m the majority of cases (6 cases) 

FromTheIstilutoOrtope<3icoRii*oU Prof Dr VittonorulU 


In none of the cases was heredity a factor 
Obstetrical shoulder lesions are acquired dur 
mg delivery 

In the 199 cases, there were 62 cases of 
obstetrical joint lesions, 22 cases of obstetncal 
paralysis, 14 cases were mixed forms (The 
tor ambulatory cases could not be classified) 
This shows that joint lesions occur more fre 
quentiy than the other forms and that the 
^neral opinion that obstetrical shoulder fe 
Sions are of nervous origin is not correct 

In this article, it is our purpose to discu» 
Only the complicated obstetrical joint trauma, 
the lesion most frequently encountered m our 
Senes (53 cases) Although most of these cases 
came to clinical observaticm relatively late 
after injury, it was possible to determine that 
the pnroary lesion m dll cases was an ew 
physeal separation at the upper end of the 
humerus 

Our clinical and radiographic knowledge of 
epiphyseolysis in the newborn is not very 
extensive Inasmuch as the chnical symptoms 
after epiphyseoly sis are essentially the same as 
after obstetrical paralysis (functional disabil 
ity and interna! rotation contracture of the 
arm), these two essentially different lesiom 
have been considered as the same Poll has 
contributed valuable expenmenfal, saitom 
leal, and clinical data concermng the epi 
physeal separation of the upper end of the 
humerus \\ e are here mainly interested m 
the roentgenological findings of the obstetnal 
shoulder trauma On this basis, it will be 
possible to explain the after effects of the 
complicated obstetncal shoulder trauma 
The X ray picture taken in an early stage of 
the shoulder lesion is entirely negative There 
are no changes in the upper end of the burner 
us The first positive signs appear with the 
formation of periosteal c^lus m the form of a 
cloudy shadow around the upper end of the 
humerus (Fig i) Toward the third month, 
bonever, when the bony nucleus appears m 
the head of the humerus a more prease state 
ment can be made as to whether there wa< a 
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Fig I Sixteen day old boy Tj-pical picture of bilateral 
penosteal epiphyseolysis -rntb periosseous callus formation 
around metaphyses Breecb presentation, delivered by 
manual extraction 

partial or complete epiph}'seolj"sis tvith or 
xvithout displacement of the upper end of the 
hmnems (Fig 2). Before the third month, 
some cases may show mild structural changes 
in the metaphysis, suggestive signs of trau- 
matic lesion. 

The exact diagnosis of a traumatic shoulder 
lesion is of great value. If there is no dis- 
placement of the epiph3'^sis, almost complete 
cure can be expected without any involvement 
of the joint If there is displacement, the 
chnical and roentgenological sjmdrome of ob- 
stetrical shoulder trauma will develop Cases 
without displacement of the upper fragment 
show 4 to 5 months after birth some circum- 
scribed enlargement of the diaph5’’sis with 
penosteal caUus undergoing resorption. These 
structural changes gradually disappear entirely 
and the shoulder joint remains intact How- 
ever, if there has been displacement of the 
cartilaginous epiphysis, the shoulder joint will 
show involvement We believe that these 
cases do not represent a simple epiphj’^seotysis, 
i e , a separation along the epiphj-seal line, but 
a fracture thipugh the cartilaginous epiphj’-sis, 
which means that the separation is above the 
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.A, B C 


Fig 2 .A, Fracture through epiphj’seal plate B, Frac- 

ture line becomes displaced distaUj' by the phi-siological 
bone grouth Roentgenograms shon a line of condensa- 
tion in the diaphysis C, Fracture through epiph3-seal 
cartilage. The fracture hne is abo\ e the epiph> seal plate 
and there is no displacement bi' bone growth. 

epiph3'^seal line. This assumption explains 
why so man3’’ cases are without periosteal 
callus formation during the first few weeks 
after deliver3’- and why so rarely signs of hema- 
toma or swelling of the shoulder are encoun- 
tered. 

SYMPTOJIATOLOGY OF THE SEQUELS OF THE 
COMPLICATED SHOULDER TRAUMA. (fIGS 3-7) 

On inspection (Figs 3-7), one notices inter- 
nal rotationof theupperarm and consequently 
pronation of the forearm The arm is fre- 
quently kept shghtly abducted with flexion in 
the elbow. If the abduction in the shoulder 
is not noticeable on inspection, it is due to the 
position of the scapula which is tilted with its 
greater diameter, the lower comer being ap- 
proximated to the spine, the upper comer 
prominent under the upper margin of the 
trapezius muscle On abduction of the arm, 
the S3mmetr3’^ of both shoulder blades can be 
restored. 

This S3mptom is due to joint contracture, 
to shrinkage of the capsulohgamentous ap- 


Fig 3 Eight year old boj' 
Manual deUieiy nitb tracUon 
on left arm Hj-potrophj- of 
deltoid muscle, abduction and 
internal rotation contracture of 
left shoulder,-!- Loss of nor- 
mal shoulder relief 



Fig 3 
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Fig 4 Sit year old girl Manual delivery Oneitemal 
rotation of left arm the upper comer of the scapula 
appears ^low the margin of the trapeaiua (Scapula sign 


paratus There are other signs of thiscontrac 
ture Putt! noticed that on external rotation 
of both arras, the upper corner of the scapula 
appears at the upper margin of the trapezius 
(scapular sign of Putti, Figs 4, 6) This sign 
IS due to joint rii,idit> by which all the arm 
motion IS transmuted to the scapula If the 
arm is abducted, the scapula rotates along its 
longitudinal axis and becomes elevated (Fig 3) 
It the arms are crossed in front by forced 
adduction, the scapula bes almost in a sagittal 
plane, the vertebral marem being 8harpl> 
prominent under the skin (Fig 5) 



F>g 5 Four >eaf old boy Forceps delivery Atrophy 
of tight shoulder muscles Internal rotation of am 
Sborteninf ©f i centimeter By adducting the arms (»d 
duction on right tide diminished) the vertebral margin of 
the scapula is brought almost into a sagittal plane 

The normal external configuration of the 
shoulder is lost The arm hangs loner than 
Its mate, the roundness of the Moulder relief 
has disappeared and sometimes the coracoid 
process is clearly visible under the skin The 
loss of shoulder roundness is espeaally visible 
when the patient is looked at from abate 
(Puiti) 



Fig 6 Fight year old boy 
Forceps delivery ^oeItemal 
rotation on right Putti sics 
pula sign well visible Loss ot 
normal shoulder relief Cora 
cold process strongly promi 
sent. 

Fig t Same case as in 
Figure 6 Scapula high and 
lypoplasiic Abduction and 
ntemal rotation of nght ana 
»hich IS considerably shorter 
Beginning left convex scoliosis. 
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Fig 8 Horizontal section through shoulder region (schematic) to illustrate the 
anatomic conditions of the different muscle groups in the sequela: of obstetncal shoul- 
der trauma A, left. Normal conditions; B, obstetncal trauma, i. Deltoid muscle, z, 
pectorahs major, 3, infraspinatus, 4, subscapularis, 5, serratus magnus The obstet- 
rical trauma mth the resulting retroversion of epiphysis and the mtemal rotation of the 
arm leads to atrophy of the deltoid, 1, pectorahs major, 2, suhscapularis, 4, contracted 
because their pomts of origm and insertion are approximated. The infraspinatus 
muscle, 2, is lengthened and under constant tension. 


The shoulder muscles are fairly well pre- 
served. They are hj-potrophic, but there is 
not as much atrophy as is obser\’^ed in nerve 
lesions There is almost always present a 
shortening of the humerus (2 to 3 cm.), quite 
frequently there is also shortening of the fore- 
arm and hj^poplasia of the hand The scapula 
is always hypoplastic and its vertebral margin 
is at considerable distance from the thorax; 
the scapula is much higher, its inferior comer 
about 2 to 3 ribs higher than the normal side 
(Fig. 7 ). 

On palpation, the head of the humerus is 
found smaller and displaced backward. It is 
not in front below the coracoid process but 
behind the acromial process in retroversion. 
It is impossible, even by passive motion, to 
center the head of the humems into the gle- 
noid fossa. Sometimes, however, on abduc- 
tion and external rotation, it seems as though 
Ae head would slip into place with a little 
jump when the upper epiphysis passes over 
the posterior border of the glenoid In almost 
all cases, from the third to fourth year of life, 
a defimte step can be noticed in the posterior 
shoulder region, due to the inclination of the 
neck of the humems, which is accentuated in 
these cases (Fig. 7). 

Active motion shows; (i) abolition of e.x- 
temal rotation, due to shrinkage of capsule 


and shortness of mtemal rotators; (2) limita- 
tion of abduction by about 50 per cent, partial- 
ly compensated for by motion of the scapula; 
(3) limitation of flexion and extension. There 
is considerable joint rigidity which can also be 
noticed on passive motion (Fig. 8). 

The electric examination does not reveal 
nerve lesions, nor muscle degeneration; quite 
frequently, however, the shoulder muscles are 
less responsive to faradic and galvanic cur- 
rents, the result of inacti\ity. There is no 
disturbance of sensation. 

Roentgen anatomy. The sequelae of compli- 
cated obstetrical shoulder trauma have a typ- 
ical x-ray appearance which permits early dif- 
ferentiation from pure obstetrical nerv^e le- 
sions The bony nucleus of the head of the 
humems may appear later on the affected side. 
Typical cases show it displaced laterally over 
the outer half of the metaphysis; quite often 
it is slightly elevated from the inner side and 
it is alwa3’^s hjqioplastic. 

We tried to find out whether the lateral dis- 
placement of the epiphj'sis was only apparent 
and entirel}' due to the internal rotation. Fig- 
ure 9 shows roentgenograms of a normal hu- 
mems in different projections. B is a view 
taken in moderate internal rotation. There is 
hardlj-- anj"^ lateral displacement of the epiph- 
ysis. C is taken in forced internal rotation 
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A 3 t 

hg 9 Normal lefr liura«ru« ol 3 yttt old boy \ 
Roeatgenoerim m neutral roiation B In ut«nal rota 
Uon C In total internal rotation The epiphyseal bonv 
nucleus does not rub any more over the mner half 0/ the 
metaphysis but is displaced latmlly overtappuig tie 
shadow of the greater tuberosity tbe meuphyau ha« lost 
the normal roof shape and appears narrowed 

and reveaJs some lateral dMpIacement H<?n 
ev et, such a degree of mtcriul rotation is never 
observed after obstetrical trauma and stiJJ the 
lateral displacement of the cpiphjsis is by far 
more marked in these tascs We deal there 
fore tt ith a real displacement of the epiphysis 
which becomes more marked by internal rota 
tion (Vatinmi) 

If one tikes roentgenograms of the sbouldtJ 
jomt m axial fcraniocaudal) direction, one 
obtains pictures of great value (Fig 10) Nor- 
mal piclurts reveal the epiphysi# oppOMfe the 
glenoid fossa and ov erlapped b> the shadow of 
the acromion In cases of obstetrical t.houIder 
trauma the epiphjsis is ah\a>s displaced 
dearlj backward from the glenoid cavitj and 
behind the shadow of tbe acromion Tbe gle 
noid 15 not always visible because the arm can 
not be brought into full abduction 


V 



Fig 10 Schema of a^ial ptojettion of shoulder joint. 

The a«al view of the shoulder should be 
taken in every case of obstetneal shoulder 
trauma because u shows whether there exists 
a displacement of tbe epiphvsis with increased 
angle of declination 

These roentgen findings are typical and can 
be observed up to about 3 j cars of age Whn 
the bony nuclei of the tuberosities of the 
humerus begin to appear, their shadows over 
hp the epiphyseal nucleus due to the inward 
rotation 0/ the arm The backward displace 
ment of the epiphysis is less marked at the 
age from 8 to 10 and decreases even more as 
the years go by However, it never disappears 
entirely Simultaneously, the arvleropostenor 
view reveals that the lateral displacement of 
the epiphy SIS becomes Jess, the bony nuclej<~ 
due to Its hypoplasia and internal rotation— 
appears deformed sometimes pear shaped 
sometimes triangular or boat shaped 

We are unable to say how theepiphvsiagHs 
recentered it is probably a progressive adap- 
tation fay growth and function 

There are also roentgenological signs of in 
volvement of the other joint components The 
hypoplasia of the epiphy sis makes it appear as 
though there was a wide separation betwten 
epiphysis on one side and glenoid and 
mion on the other Quite frequently, the 
nuclei of both tuberosities appear later than 
on the other normal side 
Tbe upper metaphysis of the humems is 
smaller and flat instead of cone shapw An 
irregular condensation along the epiph)^^ 
line Is to be observed in the hist year of Ji e 
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Fig II Boy, 2^ j ears of age Breech presentation Scapula high mth atrophy of glenoid. Anal view Right 

Manual extraction. Marked lateral displacement of the normal side j, Coracoid, a, acromion, j, glenoid; 4, 

hj'poplastic epiph>’Sis The bonj nucleus of the greater acromial end of claidcle, 5, epiph>’sis of humerus, ( 5 , greater 

tuberosity still absent (present on normal nght side) tuberosity. The humeral epiphysis is below the acromion. 

Metaphysis narroaed, sclerotic, with loss of the normal Strong retroposition of epiphysis z, coracoid; a, acromion; 

roof-shape Wide space between glenoid and epiphjsis j, acroimal end of clancle, 4, epiphiais of humerus 


+ 



Fig 12 Four } ear old boy Dehierybj manual trac- and head of humerus Scapula high, hypoplastic, and ante- 
tion on nght arm Hj'poplasia of epiphj sis of humerus \ erted .-Vxial new shows retroi ersion of epiphj sis z. 
Lateral displacement of bony nuclei of greater tuberosity Coracoid, 2, acromion; j, epiphysis, 4, greater tuberosit>’ 
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Fig 13 Angleofdeclinationofneclofhumerus Upper 
and lower end of humerus pniected in honzoota) plane 
I Trochlea humeri 1 , epitrochlea 2 capituliun humen 
z epicondytus laCewhs 3 upper end of humerus 4 glen 
oulcavuy yy axis of head and neck xx transverse axis 
of lower end of humerus The angle between a rand y y 
IS the angle of rotation or decimation a It is about so 
degrees and opens inward and baoknard 

This JrreguJantj is hard to explain, most likely 
It indicates a traumaticlesion 
The glenoid, up to 3 or 4 years of age, does 
not differ appreaably in shape and develop 
mcntfrom taenormo} Cbangesippeararound 
the fourth year of life First only a slight 
hypoplasia can be noticed which gradually m 
creases to a real aplasia This is espeaally 
true for the lower half which appears to be 
cut away The joint niargm is sometimes 
sclerotic There is no neck of the scapula 
Rather frequently in more severe, inveterate 
cases fi5 to idjears) the lateral margin of the 
scapula runs directly into the glenoid The 



Fig 14 FigUK 14 ts and t6 show the changes in tic 
oinfigURitioii of the humcnis after obstetneal tboulder 
lesion. The angle of decLnation is increased by backnril 
displacement of the axis y-y The transverse ass of the 
lowerendoftbebumenis xx remamsm the fiont^ plane 
The contact surfaces betireea bead and glenoid change 

aplasia of the glenoid corresponds etactlj to 
that of the acetabulum in cases of congenital 
dishcatioa of the hip joint 

All these signs are assoaated with a general 
hypoplasia of the scapula, only the coracoid 
process and acroraioa appear larger, which 
fact IS due to the oblique view m which the 
roentgenogram is taken (indinatioa of the 
scapula) 

The clavicle very often shows signs of a 
fracture m the middle third with callu. forma 
tjon in the first months of life, later with 



Fie IS If the increase ol the angle ot dwlinatJoT B » 

associated « lib an internal wtatwn of the tianavetse aws 

ofthelonerendofthehuoitnis fx ti« bxxd l^emtaa 

with the scapula only withiUanterolatcralpole Theeptph 
va» is backward and the greater tuberwttv is in 

fcotit Such are the findings at surgical intervention 



Fig rt Tbe epiphysis of the humerus regains notMl 

coruct «itli the glenoid after the capsule has been 
the extremity turned putnard The Iransversesiis ol 
towerendofthehumeros xx shoasmarked^eTMlwu 
two beuuse there is no change 10 the ingle ol ^wlu’aU'^ 

B TowestabbshBonnalanatomiccondiiions , 

saiyto break the continuitycf the humerus between 
ysis and dupbysis and to turn the lowet 
iimraid thus decreasing the pathologic a gle, 0 to 
noflna] angle x 
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irregular sclerosis in the middle third. It is 
hj-poplastic, shorter and, in some cases, its 
S-curve is accentuated. Due to tlie elevation 
of the scapula it may appear turned forward 

SURGICAL ANATOMY 

Muscles The contraction of the subscapu- 
laris muscle (frequentlj'- also of a small part 
of the pectoralis major) commonly limits ex.- 
temal rotation. It is almost always present in 
cases over 6 years of age, but may be absent 
in younger indmduals There may also be a 
shortening of the coracobrachialis and of the 
short head of the biceps which e.xplains the 
slight flexion contracture of the elbow (Fig. 8). 

Capsule If there is no contracture of pec- 
toralis and subscapularis muscles, the ob- 
stacle to e.xtemal rotation is represented b3'the 
thickened, contracted joint capsule Even af- 
ter myotomy of the pectoralis and subscapu- 
laris muscles, external rotation is not com- 
plete To obtain full external rotation, it is 
necessarj' to cut the joint capsule The main 
reason for the internal rotation of the arm is 
the shrinkage of the anterior portion of the 
joint capsule. In the same way, the abduc- 
tion contracture is principally due to con- 
tracture of the upper portion of the joint cap- 
sule and of the scapulohumeral ligament 
There are also small adhesive bands at the 
joint margins in the upper and front parts of 
the shoulder joint. 

Head of humerus. After incision of the joint 
capsule, one finds that the joint surface of the 
humerus is not in contact with the joint sur- 
face of the glenoid, neither with acromion and 
clavicle, but that it is displaced backward, 
retroverted and partially dislocated In the 
typical position of internal rotation, the head 
of the humerus is in contact with the glenoid 
only with its anterolateral pole If one brings 
the arm in external rotation and extension, a 
definite sound of reduction can be heard, and 
the head is brought into contact with the 
glenoid cavity and fills the subacromial space. 
On further forced external rotation, the head 
of the humerus slips out of the capsule, result- 
ing in an infracoracoid dislocation of the shoul- 
der and presenting itself for full inspection 
The epiphj'sis is much smaller,* deformed, 
either pear-shaped or gland-shaped. Some 


cases show circumscribed small areas of atro- 
phy^ of the joint cartilage. The epiphysis is 
retroverted, displaced also medially along the 
metaphj'sis, and tlie angle of inclination is 
increased. 

The glenoid shows the main changes in the 
lower half and along its anterior margin. It is 
h5'poplastic, flattened, and, instead of being 
in a sagittal plane, it appears more in front. 
Its margin is frequently absent. Its visibility 
during surgical intervention is rather limited. 

COMMENTS ON CAUSES OF DISPLACEMENT 

From the findings on the operating table, 
we tried to reconstruct the anatomic condi- 
tions as they occur after the shoulder trauma 
The most eonstani and characteristic change ts 
the deformahon of the angle of declination * The 
angle of inclination is involved to a minor 
degree 

Figure 13 shows that the normal angle of 
dedination is behind the transverse axis of 
the lower end of the humerus If this is the 
case, the head of the humerus is in normal 
contact with the glenoid 

If the angle of declination increases by a 
backward displacement of head and neck of 
the humerus (the transverse axis of the lower 
end of the humerus remaining m the frontal 
plane), the contact surfaces between glenoid 
and head of humerus change (Fig 14). If the 
declination increases by internal rotation of 
the transverse axis of the lower end of the 
humerus, those anatomical relations will be 
encountered as we found in our roentgenolog- 
ical and anatomical investigations • the head of 
the humerus will be brought in contact with 
the glenoid with its anterolateral pole The 
epiphysis iviU be displaced backward, the 
greater tuberosity vdll be in front (Fig 15) 

After the joint capsule has been cut and the 
arm brought in external rotation, the epiph- 
3'sis has normal contact with the glenoid, 
but the angle of dedination remains un- 
changed and the axis of the lower end of the 
humerus wiU be rotated completely outward 

To re-establish normal anatomical condi- 
tions, which means to bring back in a frontal 

^The angle of decimation x« formed b> the axis of the upper end of the 
humerus in relation to the transverse axis of the lower epiphysis, it is 
about 20 degree, open backward and inward The angle of inclination 
IS formed b> the axis of the shaft of the humerus and the axis of head 
and neck. It is about i30®-i40® 
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Fig 13 Angle of declination o{necV«{iiun>ttu& Uppci 
and lovitf end of humerus projerted in honsontal ^ne 
I, Trochlea humen 2 epnroehlea » cspilulunt hutaen 
a epicondylus lateralis 3 upper end of humerus 4 glen 
Old cavity yy axis of head and neck ** transverse axis 
of loner end of humerus The angle betncen a x and y y 
IS the angle of rotation of declmatutt x it is about xo 
degrees and opens innard and backward 

This irregular! tj is hard to explain, most hkt!y 
it indicates a traumatic lesion 
Tie vp to j or 4} ears of age, <iocs 

not difler appreaably m shape and develop 
meat from the normal Changes appear around 
the fourth year of life First only a ^jght 
hypoplasia can be noticed which gradually tn 
creases to a real aplasia Thia ts especially 
true for the lower half which appears to be 
cut away The joint margin lu sometimes 
sclerotic There is no neck of the scapula 
Rather frequentl> in more severe mvetetate 
cases (is to 16 years) the lateral margin of the 
scapula runs directly into the glenoid The 



Fig %4 Figuce* <4 1$ and id show tbe clixtigu m tke 
coafigniation of th« hunenia after obstelriul skoiildet 
lesion The angle of decbtiation is incress^ by bsdtiard 
dispUMfsent of the am y-y The tiwsvctse axis of tie 
Wtcendaf thehumetos sx remaias in the frontal plant. 
The contact surfaces between bead and glenoid change 

apfasia of the glenoid corresponds tsaef/j fa 
that of the acetabulum id cases of congeiutil 
dislocation of the hip joint 

All these signs are associated with a general 
hypoplasia of the scapula, only the coracoid 
process and acromion appear larger, wiici 
fact la due to the oblique view la uhidi the 
roentgenogram is taken (inchnation of the 
Scapula) 

The clavicle very often shows signs of a 
fracture in the middle third, with callus forma 
tion m the first months of life, later with 



Fig 15 nibtinccMseof theangleof declinatioii S » 
asssci3t«f 'villJ an wiernaJ rotatiOB of the twwerse an* 
of the lov.tT end of the humerus * t Iht ^ad f^amtast 
with the scapula onW-withitsanlerobieralpole Theepiph 
vsis IS turned bactnird acd the greater icberosity is 10 
front Such are the findings at surgical mtervenUwi 



Fig »6 The epiphysis of Ihe humerus te|suTa=«3 
contact viith the eleaotd after the capsule has been cut M 

the eatreauty turned cut^rrf The tfansvewaaisnl ^ 

lovsee end of the humerus xx sbonsjnailedewernaiw 

tton because liere js j>o change w the angle of decl^UM 

B Tore^establishoorDiaVanatoinicconditiona itisnec 

aary to break thewnunuityol the humexas between epipo 
jai and diaphysis and to turn the loner fra^et 
Canard thus decreasing the psliolog'C >^8'* ^ * 
normal angle a 



SCAGLIETTI: THE OBSTETRICAL SHOULDER TRAUMA 


lateral displacement and retroversion of the 
epiphj'sis; (3) the complete absence of ner\'e 
lesions (electrical examination negative). 

TREATMENT 

During the first 2 years of life, the treatment 
is a conserv'ative one for functional re-educa- 
tion To prevent contracture in internal rota- 
tion, a shoulder spica cast is applied in abduc- 
tion of 60 to 70 degrees and in maximal 
external rotation The cast is changed after 
I month to increase external rotation After 
two or three corrective casts, the joint and 
muscle contracture is usually overcome and a 
good degree of external rotation is obtained. 
A removable splint is then applied and phys- 
ical therapy (heat, massage, exercises) started 

After the second year of life, the treatment 
must be surgical to correct the anatomical 
changes. According to Putti, the surgical 
treatment is characterized bj’ two steps (i) 
myotomy and the capsulotomj' of Sever, and 
(2) rotation-osteotomy of Putti (Fig. 1 7) The 
osteotomy is performed at a second operation 
in all cases in which retroversion of the epiph- 
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)-sis has taken place, while in milder cases, 
the procedure of Sever is sufficient 

SUMMARY 

1. Obstetrical shoulder lesions can be clas- 
sified in three groups: (a) obstetrical joint 
trauma, (b) obstetrical paralysis, (c) mixed 
form (paralysis plus trauma). 

2. Electrodiagnosis and roentgenological 
examination permit differentiation between 
joint trauma, paralj’sis, and the mixed form. 

3 Obstetrical joint trauma is most fre- 
quent lesion observed. It leads to epiphyseal 
separation at the upper end of the humerus 
with characteristic clinical and roentgenolog- 
ical manifestations, to an inward and back- 
ward displacement of the upper fragment with 
an increase of the angle of inclination and 
declination. 

4 The treatment of the sequelae of the 
obstetrical shoulder lesion is surgical In cases 
witli retroversion of the epiph3'sis two opera- 
tions have to be performed (i) the capsu- 
lotomy of Sever and (2) the rotation oste- 
otomj- of Putti 
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plane the trans\crse axis oi th-* lower end 0/ 
the humerus wbde head and necL remain in 
normal position, U is necessarj to interrupt 
the continuity 01 the humeral diaphjsis (Put 
ti) (Fig 16) By this the inner rotators 0/ 
the shoulder will be relaxed, the external ro- 
tators are put under tension (Fig S) 

It la of interest to know whether at the time 
of the epiphyscoKsis the epiphysis rotates 
externally (Ku^'stner) or internally or n hether 
the epiphy sis remains in place and the diaph 
ysis performs the internal rotation 

Our findings speak against Kucsiners by 
pothesis If the epiphysis rotated outnard and 
the diaphysis remained stiH, after consolida 
tion internal rotation of the arm would bring 
the head of the humerus m full contact with 
the glenoid If th^ epiphj sis rotated outward 
nnd the diaphysis turned inward, further joint 
contracture m internal rotation would bnng 
the epiphysis m a frontal plane However, in 
all of our cases the epiphysis was completely 
retroxerted and only the anterolateral pole 
% as m contact with the glenoid 
If the epiphysis remains still and the diaph 
ysis turns inward, the olecranon would 
L\e to come m a frontal plane to give a 
retroversion of the epiphvsia This has never 
been ohsened, even in rather severe cases 


It is therefore more justified to as^jme that 
after the epiphyseoljsis a primary d£<pli--e 
Jnent of the epiphysis takes place backward 
and inward OnJj this sssumpttoci erp/auis 
all the findings 

To exphin hon, after trauma, the charac 
tenstic intern il rotation of the arm develops, 
one has to con^.ider the distnbixtwn of agonis 
tic and antagonistic muscle groups Upon the 
upper fragment, in the sersc of extem-l rota 
tion, act the infraspinatus, teres minor, and 
tn part, the supraspmafus muscles (tie latter 
Is mainly an abductor), in the sense of internal 
rotation only the subscapulans acts ho 
muscle can bring the loner fragment in er 
temal rotation while internal rotation can be 
brought about by the action of the pectoralis 
major latissimus dorsi, and teres major 
Thus, Kuestners hypothesis, that the up- 
per fragment turns outward the diaphjsis 
inward, would be based upon considerable 
muscle imbalance \gamst it, however, speak 
clinical and roentgenological observations 
\Ve believe that the finntary cause of in 
temal rotation is the defense position the m 
jured arm assumes (in the newborn exactly in 
the same way as m the adult), which means 
the arm is rested against the chest for lai 
mobihistron and prevention of pain 

This primary cause is followed by 

causes which help to stabilize the deformity 
contracture of internal rotators and of the 
capsulohgamentous apparatus Also the pw 
nation of the forearm (due to gra itv) helpa 
to augment the deformity astheycarspas»hj 
One could think that the displacement 0 
the cpiphxKis 13 gradually acquired during the 
persisting contracture in internal rotation 
However against this speaks (i) thed splace 
ment of the bony epiphysis which is more 
marked in the first 2 to 3 years and later on 
there IS improvement instead of aggravation, 
(2) the absence of displacement in cases ot 
pure obstetneal paralysis even if by muscle 
contracture the arm u kept in internal rota 
tion 

DIAGVOSIS 

The diagnosis of the obstetneal shoulder 
jt»nt lesion is based upon (r) the typica 
symptomatology characterized by ngiaityc 
the shoulder joint, (2) the roentgenogram witn 
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boilable varieties) which are manufactured 
in the United States, Austria, France, Ger- 
many, Great Britain, Holland, and Spain 
The material comprised 14 brands of Ameri- 
can made, and 22 brands of foreign made 
sutures These brands, as well as all those 
examined during my previous investigations, 
were of current mamifacture, and all of the 
firms were actively engaged in making and sell- 
ing sutures when my purchases were made 
A total of 5S9 lots comprising 7,168 sutures 
was examined Following the procedure 
adopted in all my prexdous catgut research, at 
least four sutures from each lot were first sub- 
jected to complete chemical analyses to deter- 
mine the nature and amount of any chemical 
compound with which the sutures might be 
impregnated Then, at least eight sutures of 
the same lot were tested in accordance uith 
the bacteriological technique (5) previously 
outlined; except that the test organism now 
being used for controlling the growth-promot- 
ing properties of the culture medium is Clos- 
tridium lentoputrescens, since this is a slow- 
growing organism and most exacting in its 
anaerobic requirements 

The bacteria found in the non-stenle sutures 
were obtained m pure culture by the poured 
plate method, colonies were fished and the 
culture re-plated until pure culture was ob- 
tained Anaerobic cultures were studied on 
freshlj' prepared cystein meat infusion agar 
plates These plates were incubated at 37 
degrees C. in jars in which anaerobiosis was 
proxnded by alternately exhausting -ndth a 
vacuum pump and rinsing -with pure carbon 
dioxide, after the method employed by Hart- 
sell and Rettger. This process was repeated 
three times, and the jars sealed after the final 
exhaustion Identification of the vanous bac- 
teria was made m accordance with the proce- 
dures outlined in Bergey’s Manual of Dcler- 
minalk'c Bacleriology, fourth edition, 1934; 
Ford’s Textbook of Bacteriology, and Spraj'^’s 
“Tentative Key” (12) These comprised a 
study of (a) morphology; (b) spore formation 
and position, (c) cultural characteristics on 
solid and fluid media; (d) liquefaction of 
gelatin, (e) fermentation of various sugars; 
(f) production of indol, and (g) reduction of 
nitrates 


RESULTS 

Of the 36 brands of catgut sutures examined, 
15 brands, or 41 per cent, were found to be 
non-sterile Of the 5S9 lots tested, 16 1 lots 
or 27 per cent contained non-sterile sutures. 

From the non-sterile catgut sutures, 36 spore- 
forming bacterial species were isolated and 
identified; including 5 sporulating anaerobes 
(Clostridium bifermentans, Clostridium fallax, 
Clostridium histolyticum, Clostridium sporo- 
genes, and Clostridium welchii), together with 
3 1 aerobic and facultative spore-forming bacilli 
Classification of this latter group into species 
presented a real problem, since the genus 
bacillus has been overburdened with inade- 
quately described species As a result, the 
allocation of strains to the proper species 
within this bacterial genus is difficult and 
often uncertain From the work done, it 
seems tliat most of the strains are closely 
related and belong either to the species Ba- 
cillus mesentericus or to Bacillus megatherium. 
However, other strains very^ closely resembled 
Bacillus brevis, Bacillus cereus. Bacillus cir- 
culans, Bacillus cytaseus, Bacillus latero- 
sporus. Bacillus mycoides, Bacillus polymyxa, 
Bacillus terminalis, and Bacillus vulgatus 
None of the strains conformed to all the cul- 
tural characteristics of Bacillus subtilis, as 
described by Bergey, which accounts for the 
absence of this species 

All the aerobic and facultative spore-form- 
ing bacflli, together uith two species (Clostri- 
dium bifermentans and Clostridium sporo- 
genes) of the sporulating anaerobes, are 
commonly considered non-pathogenic, but 
the three other species of sporulating anaerobes 
(Clostridium falla.x, Clostridium histolyticum, 
and Clostridium welchu) are pathogenic 

The principal habitat of these bacteria is 
the soil; but some of the species are also found 
in the intestinal canal of man and animals, 
and some occur in gas gangrene wounds 

Some sutures of some brands of catgut con- 
tained aerobic and facultative spore-forming 
bacilli which are non-pathogenic, while in 
other sutures of the same lot were found 
pathogenic, sporulating anaerobes. 

Upon chemical analyses of sutures of those 
brands of catgut which proved to be non- 
stenle, appreciable quantities of soluble chem- 



THE BACTERIAL SPECIES POUND IN NON-STERILE 
SURGICAL CATGUT SUTURES 
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I N pre\>ous papers (z, s, 4) m nbtdi l}tc 
results of rny bacteriological researdies 
of surgical catgut sutures were presented, 
I endeatored to erophasu'e the mefli 
ciencj and unreliability of the so called them 
ical sterilization of surgical catgut I demon 
strated that several brands of catgut sutures 
tested by mj bactenological method ($), were 
non sterile 

Bacierta tn ra v maUrtal Bacteriological 
examinations of 20 specimens of sheep tales 
tines from Spam England and Argentina 
revealed the presence 0/ 1$ different species of 
sporulatmg anaerobes of the pathogenic and 
non pathogenic varieties, and these were des 
ignated by Piemng as follows (i) FraenkeH 
gas bacillus fBacillus wclchii), (2) Banllus 
novji 0/ malignant edema Iz) para aolbrjt 
bacillus (Vibtion septiquel, u) Bacillus hts 
tol>ticus, (5) Bacillus putnficus verrucosus 
(Bac'llus spoRigectes), fo] Daailus putndcus 
tenuis (Bacillus bi/ermentans), (j) Bacillus 
tectius, (8) Bacillus sphenoides, ^9) Baallus 
multifermentans (lo) Bscfllus cochleanus 
(ii) Bacillus tetanomorphus, (12) Bacillus 
tetani, (<3) Bacillus lichenoides All these 
species except the last one are cfostndium 
forms and, therefore, should have been so des 
igivated The last species fBaciUus lichen 
oides) IS not listed among the anaerobes in any 
standard v.orL 00 sjstematic bacfenologj, 
it may be the facultative anaerobe Ciosiri 
dium Ucheniforme described by tteigmann 
In the United States a study (8) of 83 spec 
imcrs g{ '■aw ca^ut revealed the presence of 
nathofc,en)C spore forming anaerobes in 38 of 
the specimens examined These comprised 
three species 0/ gas gangrene organisms Qos 
tndium novvi, Clostridium septicum and 
Clostridium wclcbii 

\\ hile these bacteriological inv estigations of 
the raw material are of saentific interest, the 
chief concern of the surgical and hospiul pro 
fessions lies in the possible presence of living 


bactem in the finished product— surgical at 
gut sutures 

Gas gangrene infections In 1923 and again 
in 1925, pathogenic sporulating anaerobes 
were isolated (9) from sutures taken from the 
same batch of catgut as that used for surgial 
patients in whom postoperative gas gangrene 
had dev eloped with fatal issue The infections 
occurred in two hospitals in Mew \ork City 
and involved two brands of catgut sutures 
The sporulating anaerobes found in these su 
tures included Clostridium septicum, Oo>tri 
dium sordelli, and Clostndium welchii 

Bacteria tn catgut sitlures Regarding the 
kind of bacteria m tontaminafed catgut su 
tures, It has been stated (6) ''While u is true 
that the majoru) of bacteria which contami 
ftate catgut are non pathoyenic anaerobit ba 
cilli the presence of gas forming anaerobic 
baalJi or the relatively more senous tetanus 
baa/ll Can never be etelitded ' 

In spite of this statement, however, a search 
of the literature failed to disclose any reference 
to a s>srem3«c study of a large number 0' 
brands of catgut ever having been made for 
the purpose of determining the species of bat 
tena present in contaminated surgical catgut, 
and therefore, there did not appear to be any 
reliable data on which the foregoing statement 
could be based 

KA.TE.RIALS \ND JIFTlIODb 
Because of the widespread interest which 
mj investigations of the sterility of sargiC" 
catgut sutures aroused it seemed desirable to 
identify the vanous species of bactenapresi^ 
in non sterile brands of catgut According!', 
during the years 1935, 1936 and i937> 1 
chased periodically from vanous souri^ 1 
the open market several lots of each kino an 
vaneiy of catgut sutures (plain, ciirom« 
tanned, Brady catgut, chloramine, cop^r 
ized iodized, formalized pyoktanin stive 
catgut, etc, including the boilable and no" 



CLOCK. BACTERIA FOUND IK KON-STERILE SURGICAL CATGUT 


SSi 


West Virgima Unuersitj School of Medicine, for his assist- 
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ical compounds -were found, and the physical 
charactensitics of these sutures indicated that 
they bad been subjected either to a loiv degree 
of heat or no heat 

SUinlARV ANT) CONCLUSIONS 

r A comprehensive bacteriological study 
extending over a 3 year period was made of 36 
brands of American and foreign made catgut 
sutures, of which 15 brands, or 41 per cent, 
were found to be non sterile, and of the 589 
lots tested, 161 lots, or 27 per cent contained 
non sterile sutures This study, therefore, 
confirms my previous researches of catgut 
sterility fa, 3) 

2 During this study, 36 spore forming 
bacterial species were isolated and identified 
These comprised 5 sporulating anaerobe to 
gether with 31 aerobic and facultative spore 
forming bacilli which grew usually under 
aerobic conditions but sometimes when cul 
tured anaerobically 

3 A significant result of this investigation 
was that all the bacteria isolated from the 
non stenle sutures are spore formers 

4 The presence of spore forming bacteria 
in catgut sutures constitutes a potential dan 
ger to the patient for tno reasons first, as so 
ably pointed out by Small, bacterial spores 
may remain viable although inactive for a 
considerable period of time during which 
bacterial activity maj occur through tissue 
damage as a result of mechanical or chemical 
injury, concurrent infection, or even cold 
wtuch inhibits phagocytosis, and, second if 
the sterilizing process does not include beat of 
a suffiaently high degree and long enough 
duration to kill the non pathogenic spiore 
formers, it is quite obvious that it cannot be 
depended upon to destroy those pathogemc 
speaes (su<i as Clostridium tetani) which 
have a higher thermal death point and which 
may be present m other sutures of the same 
lot of catgut 

5 All except three species (Clostndium 
fallax, Clostridium histoljHicum, and Oostn 
ilium welchii) of the bacteria found in non 
stenle sutures dunng this investigation are 
cororoonly considered non pathogenic It 
should be borne in mind however that while 
some of the sutures of some brands of catgut 


contained aerobic and facultative spore form 
mg bacilli which are non pathogenic, yet in 
other sutures of (he same Jot of catgut were 
found pathogenic, sporulating anaerobes 

6 Most of the aerobic and facultative 
spore forming baalli isolated durmg this 
study use a great deal of oxygen for their 
growth If these bacteria are present in atgut 
sutures w hich are introduced into tissues, thej 
may consume all the oxygen which is present, 
thus bringing about anaerobic conditions 
which, la turn, favor the growth 0/ such 
anaerobes as Clostridium fallax, Clostndium 
histolyticum, Clostndium welcbi and other 
gas gangrene organisms if they should also he 
present Again, while it is probably true that 
Clostndium bifermentans and Clostndium 
sporogenes are commonly non pathogenic 
when rabbits and guinea pigs are inoculated 
subcutaneously with pure cultures, neverthe 
less when catgut sutures containing these 
sporulating anaerobes are buned in the tissues 
of surgical wounds, these organisms possibly 
may prove to be pathogenic 

7 Chemical analyses of sutures of tho e 

brands of catgut which were found to be non 
stenle rev ealed appreoable amounts of soluble 
chemical compounds Moreover, their physi 
cal characteristics indicated that they had 
been exposed to a low degree of heat or even 
none at all Therefore m the preparation of 
these non sterile sutures, entirely inadequate 
heat or none whatever was used for stenlua 
tion purposes reliance having been pla«d 
apparently upon chemical methods On the 
other hand, sutures ot those brands of catgut 
which were found to be absolutely stenle 
showed every evidence of having been sub 
jected to high heat sterilization As erapba 
sued in a former paper (i) , 

“i The so called chemical sterilization ol 
surgical catgut by any method } et daiaca u 
meffiaent and unreliable 

“2 Carefully controlled heat sterilization 
is the only uniformly reliable and positive 
method of sterilumg surgical catgut sutures 


It IS a pleasure to acknowledge my Sf^iUtude to Mf J 
Roger Porter Laboratory of Bacteriology \a < i-" ' 
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technical problem However, the sphincter of 
Oddi may be attacked directly Its muscula- 
ture may be permanently paralyzed by actual 
surgical di^■ision of its fibers Transduodenal 
sphincterotomy may be a comparatively new 
term in operative nomenclature, but it is not 
a new procedure because transduodenal chole- 
dochotomy for impacted papillary- calculi has 
been done for years and in this operation, 
dnision of tlie sphincter is essential in order 
to extract the stone Recently Archibald has 
reported several cases in which the sphinc- 
ter was dudded for spasm, and del \*alle has 
sectioned it transduodenally for “odditis.’’ 
This latter condition manifests itself patho- 
logicall}’ by the presence of a retracted sphinc- 
ter which partially obstructs the free flow of 
bile 

Transduodenal papillotomy is not without 
risk aside from the immediate postoperative 
dangers of peritonitis and duodenal fistula 
because subsequent duodenal deformities due 
to adhesions may also result in physiological 
disturbances Besides the eventual efficacy of 
transduodenal sphincterotomy for sphinctcric 
spasm can only be evaluated after more infor- 
mation is gained by a careful follow-up of 
these patients There are still many ques- 
tions to be answered Does division of the 
sphincter permanently destroy its action’-' 



Fig 2 Photomicrograph of a portion of the tissue 
punched out by the sphketerotome Xote . 1 , the smooth 
muscle fibers of the sphincter of Oddi, B, the mucosa and 
the glands of the u all of the choledochus, and C, the mucosa 
01 the duodenum X 27 



Fig I The sphmctcrotomc iiith knife blade open The 
shaft, uhich is 16 centimeters long and 4 millimeters in 
diameter, has a flattened tip measunng 55 by 6 by i 5 
mdlimcfcrc Tlie shearing blade w hich fits into a slot in the 
tip, has a thickness of 1 5 millimeters and an effectnc cut- 
Une length of 1 1 millimeters 

Docs the scar resulting from this section cause 
a secondar}- contraction of the papilla, and 
does this result in a stenosis with biliaiy 
stasis^ 

Certain of the obvious objections to trans- 
duodenal sphincterotomy may be eliminated 
by endocholedochal sphincterotomy. Recently 
thc results of dividing the sphincter through 
the common bile duct by means of a sphinc- 
terotome (Fig i) in cholecystectomlzed dogs 
were published (2) The operation which was 
perfectly feasible, effected a definite reduction 
in the function of the sphincter mecham'sm 
and was not followed by any eHdence of 
ascending infection of the biliar>" tract This 
procedure was then tried on a series of ca- 
davers Its safety was demonstrated as far as 



Tig 5 Part of Figure 2 This photomicrograph has 
been given a greater magnification to shoiv dearly A, 
smooth muscle fibers, as vrell as B, the folds and glandular 
structure of the mucosa of the termma! portion of the 
choledochus X 135 



ENDOCHOLEDOCHAL SPHIJVCTEROTOM^ 

R'^LPHCOLP MD p;\CS and HENRI DODBILET, M D, New lod New lorfc 

P H\ SIOLOGICAL disturbances of the cated by many appears rather crude and 
sphincter of Oddi bear an important traumatic It has been complicated by an 
relationship to certain types of acute ascending anaerobic infection from the duo- 
pancreafitis, gall b/adder disease, the deniun and deaths from Welch infections due 
post cholecjstectomj sjndrome, the djskioe to Bacillus ivelchii, haie been reported 
sias of the biliary tract and some forms of Biharv duodenal intubation accomplishes 
transient jaundice Spasm of the sphincter practicallj the ^ame result as instrumeital 
which IS a basic factor in the production of dilatation The indnelling tube insures not 
these pathological states, has recently been only a free internal drainage of bile, but by its 
demonstrated by roentgenologic x ray stud me^anical presence maintains a persistent 
les ol hpiodol injections of the chol^odius dilatation of the sphincter until the spontane- 
( 2 . together with pharmacological stud ous elimination of the tube This m-’thQd 
les Qt the mtraductal pressure tecoided Lymo 
graphicaUv , according to the method described 
by Katz 

It 13 extremely important, therefore, in 

order properly to treat many of the aforemen 

tioned conditions that spasm 0 / the ^hincter noweter, has re\er gained great popularity 
of Oddi be reliexed cither temporarily or per There is another procedure ■which is ad\o 
manentiy It is ueU known that some of the cated Many European surgeons when eoa 
patients with ''phinctenc spasm respond read fronted with dilatation of the eholedochus 
i[y to medical therapy especially those cases assoaated either with impacted calculi, or 
which presumably hase their ongm m either sphincter spasm or papillary «tenosi3, prefer 
endocrine disturbances or imbalances ol the an anastomosis between the common duct and 
sympathetic nervous system Other patients theduodenum ehmioatingcntirel) the«phmc 
have been definitely benefited by rest dietetic ter mwhanism and shortcircuiting the Sow of 
measures and duodenal lavage But quite bile The operation of choledochoduodenos 
often these conservative measures fail and the tomy is attended by certain dangor® One of 
persistence of severe and distc<*ssmg symp the most important of these, theoretica'l) ot 
toms make surgical intervention traperalne least is an ascending infection from a duooe 
It is in those cases especially, when careful nal reflux In spite of the fact that gas'ro- 
surgical exploration fails to disclose, any gross intestinal x ray studies m these caacs ottec 
pathological alterations that attention should reveal the presence of banum in the comraon 
be focused upon a dy skmesia of the sphincter bile the dimcal incidence ol ascending 
of Oddi as the possible cause of the svmp tion is quite rare This has 


advocated by Duval and W’alzel, aside from 
certain technical ditficulties, does not seem 
particularly dangerous, especially if a tube of 
large caliber is used and suffioent of its length 
protrudes into the intestine The method 


the reports of Sasse, FloerAen, and Petermati 
who have used choledochoduodenostomv r a 
large series of cases 

\U of these surgical procedures, however 
have certain definite disadvantages ^ 


tomatology 

There are several surgical procedures which 
may be employed to relieve this localixed 
muscular spasm 

Forceful dilatation of the sphincter oh o - . 

tamed by the passage of graduated sounds lion of sphincter and biliary duodenal 1 
through the common duct into the duodenum tion are only temporary measures 
will undoubtedly paralyae the musculature eventually the sphincter ftaii regain 
for a long time Ihis simpk method advo and periodic muscular spasms may 
tor a long nme v ChoWochoduodeno^tomy as a cure for sun 

From ibt s rs'cJ Service of The Jfount Smii iteotf*! sphincter spasm presents rather a dithcuu 

icfl NewFofJc f 
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Figs 6 left and r Lipiodo! studies before (Fig 6) and after (Fig 7) tbe administration of morphine in 
a patient hose htanographic studies are recorded in Figure 3 Xote that both in F igure 4 (manometric re- 
sistance 165 millimeters) and in Figure 6 (manometne resistance 160 milluneters), the terminal ends of the 
hepatic ducts are visuaUzed to an ec^ual extent The spasm produced by morphine in the intact sphincter of 
Oddi (Fig 7) raised the resistance to such a height (370 millimeters) that tbe a era- fine biliara- radicles aaere 
\ isualized before lipiodol entered the duodenum. 


ectomy, she made an uneventful recoa-ery and aaas 
discharged June iS. 1033 

She remained aaell but for a short time aahen she 
began to experience episodes of pain aahicb aaere de- 
scribed as rather characteristic fen- daa 5 prea-ious 
to the onset of the attack, the patient experienced 
sea ere hunger The pain then started in the right 
lower quadrant, radiating around the right side to 
the back, and upnard to the right shoulder and arm 
There was nausea but no a-omiting The pain lasted 
for a short time and either terminated spontaneouslj- 
or aaas reliea-ed ba an injection of morphine sulphate, 
at times ^ of a gram being required (nitroglycerine 
aras without effect ) -After the attack subsided, there 
aaas residual tenderness in the right upper quadrant 
and along the course of the colon, and pruritus aahich 
avas folloaaed by a generalized urticaria Jaundice 
aaas neaer noticed 

During the past a ear, the patient also complained 
of menstrual disturbances in that her periods oc- 
curred irregularh evera 2 or 3 aaeeks The bleeding 
occasionally aaas slight and lasted a feaa daas and at 
other times it aaas more profuse, and persisted from 
10 to 12 days It avas noted too, that her aa eight in- 
creased from an aa erage of 1 50 to about 175 pounds 

Because of the patient’s unusual sequence of 
symptoms, it aaas decided to hospitalize her for a 
period of observation She aaas readmitted to the 
Beth El Hospital on February 15, 1937 The follow- 
ing laboratora- reports aaere of significant value- 


Blood chemistry, February 17, 1037, shoaved- 
serum albumin. 4 3 milligrams per cent, serum glob- 
ulin, 24 milligrams per cent, total serum protein, 
6 7 per cent, glucose, o S6 milligrams per cent, urea, 
II 5 milligrams per cent, creatinine, i 2 milhgrams 
per cent, cholesterol, no milligrams per cent, choles- 
terol ester, 54 milligrams per cent. 

Galactose tolerance test, February 19, 1937, 
shoaaed: blood sugar — fasting, o S7 milligrams per 
cent, hour o 05 milligrams per cent, i hour, o 93 
milligrams per cent 1}^ hours, o 04 milligrams per 
cent, 2 hours, o 40 milligrams per cent, urinarj- 
sugar negati\-e in all 5 specimens 

Glucose tolerance test, February 20 1937. showed, 
blood sugar — ^fasting o 72 milligrams per cent: 3^ 
hour, 095 milligrams per cent, i hour, 096 milli- 
grams per cent, hour, o 93 milligrams per cent; 
2 hours, 090 milligrams per cent, urinary sugar 
negative in all 3 specimens 

Bile drainage— A and C bile was obtained, but 
no B bile Microscopic examination showed no 
cholesterol crvstals or other abnormal constituents. 
Gastric anahsis with alcohol test meal showed- 

tree bv drocblo-ic aat Total aadity 
Fasting I 16 

K hour 58 76 

r hour 26 40 

Blood count showed, 12 Soo white cells- poh-mor- 
phonuclears, 63 per cent, lymphoevtes 37 per cent. 
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Iigs 4 Wt ar<i j L pii^oSsWdj ii<f»ys*ft«r phinccerotomy The fesistanet 0/ l^e commcn ducJ 
Has 90 ioH (rig 4) thai the (enninj)poMionsof the hepatic duets and the upper erd of thstbo' 
IcMchus H ere not outlined before Iipiodol entered the duodenum loJJou mg tie sdimnistralJOB o{ niM 
phme (Mg si the duodenal naff «as clearly seen to Ucuoie spastic rompressing tie intramural portion of 
IM enoledoehua The resultant increase m the resistance nas slight stnee only the terminal portion ol the 
hepavK ducts uas ctBuiUaed beficelipi idol entered the duodenum These studies confirm the remits el the 
hvmngraphic traungs (Pigs 8 9 10) 


MSjblo injurv to the duodenum and pancreas 
vAs concerned The method was recently 
tncci clinically 

The following case, presumabh one m 
which the clinical picture was due to periodic 
episodes ol sphincter spasm is of interest be 
cau«e the attacks apparently were rehoed by 
endochofedochal sphincterotomy 

L C a married female 24 lears 0/ jge Ra> re 
fetred to me by Dr I A Feder of Broolhn New 
\ orW to w horn we ate indebted for her history and 
Uboratoc) studies She was hr t admitted to the 
Beth Cl Ho pitaj Brooklyn Nen york on \ueust 5 
roj2 and discharged during \o%ember 193a Her 
pa thi torv HaspraciicalU negatne except that (or 
aVj years following her second pregnanes she had 
expene-ced attacks of rtgbt upper auadraitt pata 
which radiated to the back and tight -boulder 

The pre ent i!lne-s began rather abrupllv with 
high fever chtlls delirium and ngidits of the neck 
The phVMcal examination revealed trdings, sug^ 
tiveof tvphoid fever which all laboraforv data con 
firmed During the fourth week of her illness the 
letnperatute instead of subsiding continued in an 
mtermittenC fashion The patient complamed of 
-evert pam m the right upper tjuadrant of the abdo 


men and onphysivaJ rTajniiMlicma ma teas noted 
in this region there was no jaundice and the hV It 
blood count \ as rormal In 'pite of the fact that 
the patient was cncicalfyiJt a hparotoim iiaspet 
formed under ypmal anesthesia on September 14 

‘91* . II 

•Vn enormously distended patiiall n ctotic ga/f 
bladder with a pericholecvstu- ab te s completel'' 
«n eloped bs omentum wa found There was a 
stone in the cystic duct \ tholecsslo tons "a* 
made and a iigarette dram was imeried to Mww 
son s pouch Cultures of pus from the gall bbodef 
were po itive lor Bscilluv tspbo-u and Staph'lo 
coccus aibu The posloperaii e cour e was ratocr 
stormy and although atone time there were clnical 
signs of ubphremc ab-cess the condition ubo^ 
spORtaneouslv The patient wa- fioallv di chargea 
with a biliary fistula which eveniualls do el m » 
months time , , 

The gatiwit then began to experience at>aca« c 
severe bibarj lohc which were relieved onlv hdc 
the listula spontareously reopened with the lr«« <*'* 
chaise of bile ard p- Cecau e of the e rrpcalcn 

cptodcv the patient wa admitted to the Broolm 
Jewish llo-pital for etpbralion Mai yo iW3 ‘ 
operation which was performed under r’n*' 
thesia revealed a chronicallv n-lamed gall hladdw 
ntth tones in the osjic duct The 
was probed and found free Following a crol 1 
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Figs 6 left and 7 Lipiodoi studies bdorc (Fig 6) and aUcr (I ig 7) the administration of morphine in 
a patient i\ hose kymographic studies are recorded in Figure 3 Xote that both in F igure 4 (manometric re- 
sistance 165 milhmeters) and in Figured (manometric resistance 160 millimeters), the tenmnal ends of the 
hepatic ducts are t isualized to an equal ectent The spasm produced by morphine in the intact sphincter of 
Oddi (Fig 7) raised the resistance to such a height (370 millimeters) that the \ery fine biliary radicles were 
visualized before lipiodol entered the duodenum. 


ectomy she made an unetentful recovery and was 
discharged June iS 1933 

She remained well but for a short time when she 
began to experience episodes of pain which were de- 
scribed as rather characteristic A few day s pretnous 
to the onset of the attack, the patient experienced 
severe hunger The pain then started in the right 
lower quadrant, radiating around the right side to 
the back, and upward to the right shoulder and arm 
There was nausea but no vomiting The pain lasted 
for a short time and either terminated spontaneously 
or was relieved by an iniection of morphine sulphate, 
at times of a gram being required (nitrogly ccrine 
was without effect ) After the attack subsided, there 
was residual tenderness m the right upper quadrant 
and along the course of the colon and pruritus which 
was followed by a generalized urticaria Jaundice 
was never noticed 

During the past year the patient also complained 
of menstrual disturbances m that her periods oc- 
curred irregularly every 2 or 3 w eeks The bleeding 
occasionally was slight and lasted a few days, and at 
other times it was more profuse, and persisted from 
10 to 12 da\s It was noted too that her weight in- 
creased from an erage of 150 to about 175 pounds 
Because of the patient’s unusual sequence of 
symptoms, it was decided to hospitalize her for a 
period of obseraation She was readmitted to the 
Beth El Hospital on February 15, 1937 The follow- 
ing laboratory reports were of significant value 


Blood chemistry, February 17, i 037 t showed- 
serum albumin, 4 3 milligrams per cent, serum glob- 
ulin, 2 4 milligrams per cent, total serum protein, 
6 7 per cent, glucose, o S6 milligrams per cent urea, 
II 5 milligrams per cent, creatinine, i 2 milligrams 
per cent, cholesterol 1 10 milligrams per cent , choles- 
terol ester, 34 milligrams per cent. 

Galactose tolerance test, February 10. 1937, 
showed blood sugar — fasting o S7 milligrams per 
cent, yi hour, o 95 milligrams per cent, i hour, o 93 
milligrams per cent, iJ'S hours, o 94 milligrams per 
cent, 2 hours, o 40 milligrams per cent, urinary- 
sugar negative in all 5 specimens 

Glucose tolerance lest. February 29 1937, showed 
blood sugar — fasting o 72 milligrams per cent; 
hour, 095 milligrams per cent, i hour, 096 mdli- 
grams per cent, iJ-S hour, o 03 milligrams per cent, 
2 hours, o 90 milligrams per cent . urinary- sugar 
negatu e in all 5 specimens 

Bile drainage— and C bile was obtained, but 
no B bile Microscopic examination showed no 
cholesterol crystals or other abnormal constituents 
Gastric analysis with alcohol test meal showed- 

Free b3drochlonc aad Total aadity 
Fastvng i 16 

K hour 3S 76 

I hour 26 40 

Blood count showed. 12,800 white cells polymor- 
phonuclears, 63 per cent, lymphocytes 37 per cent. 
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Fig 8 kymographic record of the resistance of tbe sphincter of Oddi lo days 
after endocholedochal sphincterotomy The resistance was found to measure ijo mil 
limeters of water Following intraduod«ial instillation of dilute hydrochloric acid 
the resistance rose to tas miliimeters falling to tbe original level in lo minutes The 
hypodermic injection of morphine caused the resistance to rise to res tnillimeters at 
nnich level it remained for tbe duration of the eTpenment 



Fig 9 Typical kymographn tracing in a patient m whom the 
left intact The onginal resistance (i6o miUuncters of water) rose to 255 . . 

following the local application of dilute hydrochlow acid The spasm produced by 
morphine raised the resisUnce to 370 nullimeters of water 


\\asscrtnann and complement fixation tests were 
peeative Ba al metabolic rale was -23 Roent 
eenogram of the sella turcica was negative Eiami 
nation of the right upper quadrant bv flat x ray 
plate showed a peculiar linear shadow drasitv about 
k inch long Its cause could not be made out 
^ \fter her discharge from tbe Beth H Hospital 
Februaf) a6, IW7 she vvas given thyroid and 

tarv gland extracts without relief In yew of the 
fei«ated attacks of pam exploratory laparotomy 
wradvised since it was felt that the pat.ent was 
suffering either from periodic attacks of spasm of the 
sphincter of Oddi or possibly a common duct ywe 
'^Spatient entered the hfount S.na. 

March as i037 and was discharged Apnl ii 1037 


\n exploratory operation was ’^^'’/.hJ’r'^rnesthe'"! 
supplemented byr gas oxygen and et , . 
on March a6 1037 The liver and gall bladder^w^ 
appeared normal There was no e^^ normal 

duct The common bile yluct wmch ^ 
throughout its coufve did ''®k,n^,ar golden vel 

onaspiration was found toconta pancreas 

low bile The stomach duodenum ana r» 
Sch were clearly visualized 

uterus was retroverted but ,ntr7 

The adnexa felt normal . Tb*'® ^^der to 

peritoneal adhesions which means 

eipo e the common bile duct taken 

of^c Hoffman punch a biopsy sub f 

from the hvei and pancreas (The«e were 



Fig lo The tracing from the patient in uhom the sphincter of Oddi iras sectioned 
(Fig e) superimposed upon the tracing in a patient inth an intact sphincter (Fig 3) 
The difference in the levels of the tracings dearlj shows the small part plated by the 
duodenal musculature and the important part plated bj the sphincter of Oddi, 
especially after the local effect of h> drochlonc acid and the effect of morphine 


quently reported as showing no significant changes ) 
The common bile duct was indsed betw'een Allis 
clamps and, probed wnthout difficulty, and did not con- 
tain any calculi The sphincterotome (Fig 1) was 
introduced into the common bile duct and through 
the sphincter into the duodenum The knife was 
opened and the instrument withdrawn until it firmU 
infringed upon the sphincter. The knife was closed, 
thus dividing the sphincter without difficult! The 
instrument was withdrawn, and the piece of tissue 
which had been punched out was removed from be- 
neath the blade and sent to the pathological labora- 
tory for study (Figs 2 and 3) -A. T tube was inserted 
into the common bile duct and sutured about the 
tube with four interrupted chromic sutures Two 
rubber dam drains were placed to the region of the 
common duct, one above, and one below the tube 
The abdomen was closed in lajers using chromic 
throughout, with silk and pincettes for the skin 
Postoperatne course There was an immediate 
postoperative rise of temperature to 103 degrees 
This gradually fell to normal on the fifth da> There 
was free drainage of bde through the choledochos- 
tomy tube on the second day, at which time the 
return from an enema revealed a normal stool con- 
taining abundant bile Lipiodol studies (Figs 4, 5, 
6, 7) and manometnc studies after the method of 
Katz (Figs 8, 9, and 10) which are herewith recorded, 
were then made on the tenth and ele\enth days after 
operation The T tube which was removed on the 
tw elfth day w as not followed by any further discharge 
of bile The patient w as discharged on the sixteenth 
day 


The patient has been seen repeatedly, the last 
examination taking place on Februarr 23, 103S. She 
had been perfectly well and has had no recurrence 
of her previous attacks 

It seems fair to assume that the attacks 
resembling biharx* colic described by the pa- 
tient, were presumably due to spasm of the 
sphincter of Oddi This conclusion is further 
verified by the operative findings and the fact 
that following endocholedochal sphincterot- 
omy*. the attacks ceased The cause of the 
spasm is open to question The period of 
hunger preceding the episodes of pain, the in- 
creased tolerance to sugar as noted in the glu- 
cose and galactose tolerance tests (the latter 
almost a typical course of a true h\*poglo- 
cemia). the menstrual disturbances, the gain 
in w*eight, and a low basal metabolic rate, 
point to an endocrine disturbance as the most 
likely etiological factor in the production of 
the muscular irritability Conservative ther- 
apy, i e , treatment by the administration of 
glandular extracts, was without effect There 
is no doubt that the sphincter was divided 
endocholedocally because the specimen re- 
mox’ed by the sphincterotome revealed biliaiy 
and duodenal mucous membrane and some 
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Fig 8 Kjmographic rteotd ot the resistance of the sphincter of Oddi lo days 
after endocholedochal sphincterotomy The resisUncc «as found to measure no mil 
liraeters of water Following mtraduodenal instiUatwn ot dilute hydrochlonc acid 
t^he resistance rose to 145 millimeters falling to the original level m 10 minutes The 
ii^oaennic injection of morphine caused the resistance to rise to 145 miUimeteraat 
«hicftfe\el If remained for the duration of theexpenment 



Fig 9 Typical kymographic Iriang in a patient in whom the sphincter bad been 
left intact The original resistance (160 millimeters of water) rose to 155 nuUuneters 
following the local application of dilute hydrochlonc acid The spasm produced by 
morphine raised the resistance to 370 millimeters of water 


W assermann and complement hxation tests were 
negative Basal metabolic rate was —21 Roent 
genogram of the sella turcica was negative Eeami 
nation of the right upper quadrant bv flat x rav 
plate showed a peculiar linear shadow densiiv about 
inch long Its cause could not be made out 
After her discharge from the Beth El Hospital 
February 26 1937, she was given thvroid and pilui 
tarj gland extracts without relief In view of the 
repeated attacks of pain exploratory laparotomy 
was advi ed ‘ince it was felt that the patient was 
suffering either from periodic attacks of spasm of the 
sphincter of Oddi or possiblv a common duct stone 
The patient entered the Mount Smai Hospital on 
March 25 iQJ 7 and was discharged April 11 


An exploratory operation was done under averttn 
supplemented bv gas oxygen and ether ane'the la 
on March 26 1037 The liver and gall bladder ben 
appeared normal There was no evidence of a ci I'f 
duct The common bile duct which was 
throughout its course did not appear dilatw anji 
on aspiration was found to contain clear golden i*i 
low bile The stomach duodenum and 
which were clearly visualized were normal ine 
uterus was relroverted but normal in size and nipe 

Tic adnexa felt normal There were many 
peritoneal adhesions which were dmdw 
expose the common bile duct adequately Bv me 
of the Hoffman punch a biopsy specimen was tak-en 
from the liver and pancreas (These were suo 


CLINICAL SURGERY 


HALLUX VALGUS 

HARRY C STEIN, M D , F A C S , New York, New Y'ork 


T he perplexing and intriguing problem 
of ‘bunions’ has been attacked from 
many interesting and diverse angles b\' 
botli foreign and Amencan investigators 
Despite the many excellent contributions in 
the literature many necessarj- anatomical and 
phi-siological details, however, seem not always 
to have been suftiaently considered This is espe- 
cially true in the role of the sesamoids 

The writer having renewed a number of cases 
operated upon at \anous clinics, undertook an 
independent investigation of the sub3ect Etio- 
logical, anatomical, physiological, pathological, 
pathophysiological radiographic, and clinical 
data were considered in the light of a predomi- 
nantly physiological rather than a plastic surgical 
repair 

An operative procedure which seems best to 
meet the surgical indications was evolved 

ETIOLOGV 

In walking, as descnbed by Hiss, the weight of 
the body converges from the “cuboid” (weight 
beanng) stream to join the “scaphoid” (walking) 
stream, and the combined load is finally dis- 
tnbuted along the under surface of the great toe 
Any factors, extrinsic or intnnsic, tending to shift 
this load more medially on the big toe, favor the 
development of hallux x algus 
Extrinsic factors include high heeled, pointed, 
short or poorly fitted shoes, and short or toe- 
constncting hose 

Among the more common intnnsic factors are 
torsional deformities inx'olving the thigh, leg or 
foot, faulty foot posture, flat foot, adducted 
supmated forefoot, excessively high arch with 
compensatorx" forefoot pronation, overaction, 
spasm, or contracture of the adductor hallucis 
muscle, imbalance between peroneus longus and 
tibiahs anticus muscles, excessive varus or short 
first metatarsal bone congenital or acquired 
defects, or excessive rounding of the head of the 
first metatarsal, hx-perextensibility at the meta- 
tarso-intemal cuneiform or internal cuneiform- 
scaphoid joints, and accessoiy- scaphoids 

From the Hospital for Joint Di>ieases, semce of Ham* Finkel- 
stein, M D 


The deformity primarily is merely a functional 
postural adaptation; later it becomes structural 
in character. 

\N VTOxry 

Scsa/iioui bones These play a most important 
role not only in the development but also in the 
surgical correction of hallux valgus It is essential 
to bear in mind that: (i) These bones are intra- 
capsular. They articulate by means of convex 
facets on their superior surfaces, with correspond- 
ing longitudinal grooves on the inferior aspect of 
the first metatarsal head. (2) They are contained 
in the double tendon of the flexor brexns muscle 
which inserts (xda conj'oined tendons) into oppo- 
site aspects of the base of the proximal phalanx 
(Fig i). Thus they move in whatever direction 
the great toe moves This partly accounts for 
their displacement in hallux \ algus. (3) Held 
together by the glenoid ligament they move as 
one bone. (4) Together they form a movable 
groove for the protection of the flexor longus 
hallucis tendon They are situated more pos- 
teriorly when standing and anteriorly when the 
toe is dorsiflexed. as in walking (5) Tlie outer 
margin of the lateral sesamoid affords attachment 
for the powerful adductor obhquus tendon j’ust 
before it merges into the formation of the con- 
joined tendon (Fig i). 

First metalarsaJ bone 1 There is a normal 
varus of this bone of between 8 and 12 degrees, 
due to the obliquity of its articulation with the 
internal cuneiform bone This adds strength to 
the longitudinal arch This articulation, in addi- 
tion, permits of about 10 to 15 degrees of lateral, 
and a lesser degree of x-ertical mobility thus 
adding flexibility to the arch. 

2 \\Tien the forefoot is supmated varus of the 
metatarsals is relatively increased. On pronation. 
It diminishes This affects the mner four meta- 
tarsals (Fig 2). NormalIy,voluntar\- adduction of 
the forefoot is combined wath inversion (supina- 
tion), abduction, with eversion (pronation). The 
resistance of the ground in walking, as referred to 
by Steindler, may induce secondary compensatory 
detorsional changes in the position of the forefoot 
Thus, in flat foot the forefoot eventually becomes 
supinated The conx-erse is true m high arch 
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muscle (Tigs. 2 and 3), and the x ra> findings 
iollo^sing hpiodol injection and the kymo- 
graphic tracing bear i\itness to its division 
In spite of the fact that the sphincter had been 
divided, the duodenal musculature and the 
obhquitj of the entrance of the common bile 
duct through its i\all acted as an efficient pro 
tecting \al\e against the reflux of duodenal 
contents (Fig 5) Clmicallj , the patient has 
remained in good health and has been free of 
attacks of colic following the dunsion of the 
sphincter of Oddi 
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Fig 4 Displacement o{ adductor and abductor muscle 
groups and sesamoids in hallux valgus «, Abductor hal- 
lucis,/, flexor brevis, b, b', adductor obbquus, c, adductor 
ttansv ersus 


Fig 3 a, Transverse section through head of normal 
first metatarsal bone b. Similar section in a case of hallux 
valgus a a', Sesamoid bones, r, b, b'. conjoined adductor 
hallucis tendon, ji, abductor hallucis tendon,/, flexor brevis 
tendons, 11, capsule, >, head of second metatarsal bone, 
i, fibrocartilaginous capsular thickening, overljang bur- 
sal sac, I, r lateral ligaments 

The abductor hallucis muscle, m addition to its 
action in maintaining the alinement of the toe, 
also has a splinting effect on the first metatarsal 
bone Acting in a line parallel to this bone, and 
using Us head as a fulcral point, the abductor 
hallucis pushes this bone toward the second meta- 
tarsal The adductors, ansing from the remaining 
metatarsal bones, in opposing this action, tend 
to keep all the metatarsals together and in normal 
alinement 

This effect also is lost, as the abductor tendon 
goes plantanvard, resulting in the development 
of metatarsus varus (Fig 6) (VTiere the fore- 
foot IS supmated, the inner four metatarsals may 
be involved, as can be seen in Figure 7.) Later 
there is the occurrence of spreading of the meta- 
tarsal heads, and dropping of the anterior arch 
Since the metatarsal of the great toe no longer 
is fixed, the remaining metatarsals likemse are 
not fixed. 


With this concept, one may readily understand 
why in cases of hallux valgus there is usually 
found the co-existence of metatarsus x’arus. 
spreading of the metatarsal bones, depression of 
the antenor arch and displacement of the sesa- 
moids 

PATHOLOGX 

Following are described typical pathological 
changes to be found in the usual well developed 
case of bunions 


Fig 5 Lateral displacement of sesamoids m hallux 
valgus 






SURGER\, G^NECOLOGi AND OBSTETRICS 



Fi(r t Normal arran^emont ol aLduciot and adductor 
muscle groupa of great to« / 1 lexer brevis muKle too 
beads If adductor ballucis I i adductor obli«]uus tuo 
beads e adductor transversus 

3 The articular cartih« cotermg the first 
tnefat3f*aJ head continues lor about »nch otcr 
tts lateral surfaces This cartilage forms a gliding 
mechanism lor the obJ/queh placed ceJJaieral Uga 
ments 

4 The libialis antJcus and pe/oneos Jongus 
tendons insert into opposite aspects of the lia'e of 
this jnctataisaJ These mainiam its phvsiologjta) 


As einphavized b> McBrule the great toe is 
maintained m normal forward alinement V> the 
phwological opposing action of the abductor and 
adductor muscle groups These insert b\ ireans 
of conjoined tendons into opposite aspects of the 
base of the prorimal phalanx (big i) The ab 
doctor group comprise-' the medial head of the 
flexor brevis and the abductor hallucis mu cles 
The adductor group consists of the lateral head 
of the flexor brevis the adductors obhquus and 
transv ersus 

This opposing action is possible onl) so long as 
the abductor tendon retains normal positicm in 
us groove on the inferomedial asp«l of the 
metatarsal head (Fig ja) (This tendon r> here 
blended with the capsule ) 



F»C r Left High sfch nith cempMwWrj' ferr/nat 

R ronaiion Kighc Same foot in inversion (supinatior) 
Tote ehange in direction of four inner nttaUruis 


Polhdopcol p/iisiology, In the development cl 
hallux valgus as a result of the pathoph>sioIogical 
forces the abiiuctot tendon migrates It moves 
from Its groove on the inferomedial aspect of lie 
first metatarsal head piantarnard beneath tie 
infenor margin of the head then Jatcralnard It 
lodges in the groove for the medial esamoii 
Here it becomes firoilv wedged resulting lo t 
fixed eversion of the great toe (tigs shard*) 
The sesamoid bones are thus crowded laiera'Iv 
The medial one goes into the groove for the 
lateral «esamoid and the lateral one into Ihv iv 
teespace between the Iirst and second iretatareal 
heads (Figs <!> 4 3) This lateral 'ubluxalion is 
augtrerl^ by pull of the nbliquus tendon via 
Its lateral sesamoid attachment (Fig 4) 

Iti its displaced position the opposing action 
of the abduciiir Vto the adduvtors) is lost I' 
norw acts as a flexor and evertor of the great toe 
The unopposed adductors aided b the bow 
stniig (long short flexor and extensor tendons), 
all lewd to increase the hallux valgus deformil' 
The media! portion of the capsufe the infcrnaf 
lateral hgament and the slightly squared lateral 
matg n of the metatarsal head offer resistance to 
these deforming forces In most instances, now 
ever thists inadequate and soon overcome Puj 
ing thsmterval the ipparent paradoxical loivli 
non cf pronounced nwtatafsus vans wilh ever 
sKMi of the toe and displacement of the scsamnids 
iiithout a corres/vonding hallux valgus cleformitv 
mxv be found 
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4. In advanced and long standing cases, there 
are secondary' adaptive bony changes of the meta- 
tarsal head These consist mainly of hypertrophy 
and ‘‘squaring’" of its medial margin This may 
be sufficiently marked to cause lateral shifting of 
the entire articular surface (Fig 10) 

5 In arthritic cases, there may be hypertrophy 
and lipping of the articular margins and sesa- 
moids 

The so called “exostosis’" remoted at opera- 
tion is usually a myth. On examination, it is 
found to consist essentially of a section of the 
inner margin of the normal or hx^pertrophied 
cartilage covered head, plus a segment of the 
markedly thickened, dense, fibrocartilaginous 
capsule, and the tMn, overlying bursal sac 
Roentgenographically, nhat clinically appears to 
be an e.xostosis directly under the skin, is found 
to be a dense, soft tissue enlargement (Fig 8) 
The “enlarged” joint, so commonly referred 
to in connection with these cases, is essentially 
an over-prominence of the head, due to the meta- 
tarsus varus, accentuated by the capsular thick- 
ening and the valgus position of the toe The 
bony component of this enlargement is relatn ely 
small 

SmtGlCXL CONSIDEtCXTIOMS 

From a surgical xnexx-point, the problem of 
hallux valgus is similar to that of club foot or any 



Fig II i. Modified SiUer capsular flap incision, r, 
abductor tendon 



Ug 10 Hypertrophy of the mesial margin of the first 
metatarsal head, especially on the right side, sufficient to 
cause almost the entire articular surface to face laterally 


contractural deformity Tlie primarx- deforming 
elements are found on the contracted side 

The surgical requirements include: (i) on the 
lateral aspect, tliorough dix-ision of the contracted 
deforming structures, (2) on the medial aspect, 
bursectomy plus capsuloplastx" fashioned to 
replace the abductor tendon and correct the ex'er- 
sion and x-algus of the toe, (3) remox'al of any 
obstructing hone from the metatarsal head 

The contracted structures on the lateral aspect 
consist of (i) adductor obliquus attachments to 
the lateral sesamoid, (2) the external lateral liga- 
ment, (3) the capsule betxx-een the txx-o structures, 
(4) frequently, the lateral head of the flexor brexfis 
muscle 

Their dix-ision is of pnmarx- importance It 
permits unresisted correction of the x-algus 
deformity and alloxxs the sesamoids to slip into 
place -A main causatix-e factor in recurrence is 


S 



Fig 12 Capsular flap m position of correction a', Me- 
dial sesamoid, n, abductor tendon; p, position of capsular 
flap before correction; s, position of capsular flap foUouin'^ 
correction and suture Note the replacement of the alv 
ductor tendon Correction of eversion of the great toe 
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Lateral asped i The capsuU here js contracted 
m Its longitudinal and transv erse diameters That 
part between external lateral ligament and exler 
nal sesamoid is especiall) mxoKed (Fig 3b) 



fig S Notefhemirfced thickeningandincrea^eddeB 
sity of the capsule overlying the bunion }o»nt and the 
relatively small bony component of this enlargement 


Fig 7 Vanis of the inner four metatarsal bones Vote 
(be comparatively slight spreading betneen the drsl tnd 
second metataisal heads on the right side in spile of the 
marked 6rst metaunus varus 


t Tie extemaJ lateral ligament is fore 
shortened 

3 The external sesamoid is displaced lateral!) 
and slightl) dorsallv into the interspace between 
the first and second metatarsal heads Here it is 
firmly anchored b> the contracted obliquus 
attachment, as well as the contraction of the cap> 
sule above its lateral margin (Figs 3b and 4) 

4 The lateral head of the flexor brevis i» 
contracted 

Medial aspect i The capsule here is the seat 
of marLed fibrocartilaginous thickening Oier 
lying this is a thin walled bursal sac (Fig 3b) 

2 The tubercle of origin of the internal lateral 
ligament is somewhat hypertrophied 

3 The abductor tendon is displaced mferiorlv 
and laterall) dislodging the sesanioids (Figs 3° 
and 4) 

Associated changes i The great toe is mam 
tamed m a position of valgus eversion, and slight 


downward subluxation (Fig 9) 

2 There is an exaggerated varus of the first 
metatarsal with a corresponding spreading and 
elongation of the transverse intermetatarsal lifp 
ment between it and the ad;acenl head (Fig 6) 
(Frequentlj however especiall) in cases of su 
pinated forefoot the inner four metatarsal bones 
go into varus together Fig 7) 

3 The metatarsal head is inverted in rcfation 


to the toe 
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Fig 16 a and b, Roentgenograms of both feet before operation, c and d, after 
operation , e and g, photographs of both feet before operation, f and h, after operation 


the lateral sesamoid is prevented from retracting, 
(3) control of the sesamoids via the great toe, so 
essential for their reposition, remains intact 
Sirmlarly, the vanous plastic and fusion opera- 
tions at the base of the first metatarsal for bony 
correction of its varus are objectionable m ordmar3' 
cases for the following reasons (i) they result in 
diminished strength and flexibility of the longi- 
tudinal arch — especially the function of the ball of 


the big toe — , (2) unless fusion is accomplished 
at an exact angle, the ball of the big toe is caused 
to remain either too high or too low, with conse- 
quent secondary' static disturbances, (3) an unde- 
sirable convergence of the first and second meta- 
tarsal bones may result; this is especialh' true 
when the varus involves all inner metatarsal 
bones (Fig 7), (4) adequate spontaneous correc- 
tion usually occurs after the valgus and eversion 
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a b 

^ig IJ a and t Bolli !ett before operation c and d 
Doth feet after operation Note the spherical first meu 
tarsal heads the replacement of the sesamoids the im 



c d 


proved refationship of (fie first metatarsal internal eunei 
fomi joints and the duninisbed metatanus tarus 


eliminated This procedure alone stithout an> 
additional work on the medial aspect has yielded 
satisfactory results (Fig ztc) This has been 
noted especiall) in cases of recurrence due to their 
inadequate division at the original operation 
Cases with secondatN hjpertrophic changes of 
the medial margin of the metatarsal head acting 
as a bone block against complete correction, 
require removal of the obstructing one This 
restores cangruU> of the articular surfaces 
In cases in which severe osteo arthritic changes 
have taken place with lateral shifting of the 
articular surface (Fig lo) the more radical resec 



Fig U Utachments of the usual two oNiqnns heads 
to thehttral margin of the lateral sesamoids Dotted line 
indicates Ime of incision for separating these structures 
from this sesamoid o Lateral sesamoid b b adductor 
ohliQUUs heads e adductor transversus muscJe / flevor 
brevis hallucis ( etternal lateral ligament « ratda] ut 
cision X line of severance of adductor attacbtnent to 
lateral sesamoid 


tion operations are to be considered However 
if the s>-mptnms are localired to the bursal regtoo 
the more consenalive operations directed at 
alleviation of pam onl> are preferable 
The writer has found it inadvisable and rarely 
necessary lo sever the conjoined adductor tendon 
from Its insertion into the base of the proutnal 
phabnx The capsular incision to be described 
plus complete division of the lateral sesamoid 
attachments of the obhquus tendon and occa 
sionallv the lateral head of the flexor brevis 
answer the same purpose, i c of permitting un 
resisted correction of the valgus of the great toe 
This procedure has the advantages ft) that the 
lateral muscle balance of the toe is preserved (i) 



low derttt SI 

ifuitea urea b muitaio .wvc. ...>-« of obliluu; 
mentg from lateral sesamoid Note proeimal head of o 
iiqnus i only IS divided completely i 

line indicates line of hockey suck through 

bgantcDt and capsv)e bcUvren Jt and underlwng wsam 
a Sesamoid b b adiuctors obliquuj c adductor Iran 
versus * hockey stick incision / lateral ligament 
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A second, dorsally cun’ed, incision is now made 
on the medial aspect oi the joint (Tig 9), thus 
e.\-posing the bursa, the thickened fibrocartilagi- 
nous capsule, and the displaced abductor tendon 
The bursal sac is excised A modified Silver 
capsular flap is so fashioned as to permit fore- 
shortening of the elongated capsule, derotation 
of the everted toe, and replacement of the dis- 
placed abductor tendon (Figs, ii and 12) 

Before anchoring this corrective flap into posi- 
tion, the head of the metatarsal is inspected^ If 
hj^pertrophy along its medial margin is sufficient 
to act as a bone block against complete correction 
of the valgus, or to result in undue joint tension 
after correction, the obstructing bone only, 
(mostly dorsomediaUy), is chiseled auay As far 
as possible, the ball of the toe, the groove for the 
medial sesamoid, and the inner cartilaginous rim 
at the periphery are conserved The tubercle of 
origin of the internal lateral ligament, if enlarged, 
as ueU as any osteophytic processes, is remoied 
If, after correction of the valgus, the extensor 
tendons are short, these may be corrected by 
triple subtotal sections (Figs 3c and d). 

Holding the toe in the desired degree of correc- 
tion and in neutral position, the capsular flap is 
now anchored snugL. Silk sutures are preferable 
(Fig 12). Overcorrection is a\oided Freedom 
of mobility should be possible before and after 
the anchoring sutures are applied 
The skin incisions are closed, and dressings and 
adhesive support are apphed No plaster-of-Paris 
cast is necessary 

Postoperative care includes actixe e.xercises 
Weight beanng is permitted after 2 ueeks A 
Jones bunion splint is worn at night for several 
months Static foot disturbances are treated and 
properly fitting postoperative bumon last shoes 
are prescribed 

REPORT OF C.XSES 

senes of fifteen cases hax'e been operated 
upon bx this method, first utilized in 1933 Three 
illustrative cases are presented’ 

CxsE I EL, aged 43 j ears, « ith painful bunions of 7 
jeare’ duration (Figs 16, a and b, and c and g) The 
procedure descnbed uas performed on both sides Figures 
i6c and d, f and h shou postoperame corrections Note 
the corrected position of the sesamoid bones Result r 
\ear after operation iias xerj satisfactori- 
Case 2 XI T , aged 1 2 j ears, \nth painful bunions of 
1 jear’s duration (Fig 17a and b) This procedure «as 
performed on the left side (Fig 17c) On the nght side, 
notbmg but dixision of the obliquus tendon from the sesa- 
moid and the capsular incision uas done Satisfactory 
correction uas mamtamed in a 1 jear foUoii-up study 
(Fig i7d) 

Case 3 L H , aged 15 xears, painful bunions of i 
> ear's duration The procedure descnbed was performed 


on both sides Satisfactoiy correction nas maintained in a 
3 X ear follow -up study (Figs 13, c, d) 

SUiaLARY AND CONCLUSIONS 

Some of the more pertinent features of the 
etiologx’, anatomy, physiology, pathological phys- 
iologx’, and pathology of hallux valgus hax’e 
been’ outlined This included: (i) a conception 
of the mechanism of the dexelopment of hallux 
x'algus deformity, (2) the importance of the 
abductor hallucis tendon in maintaining the 
integrity of the forefoot, (3) the role of the 
contracted structures on the lateral aspect, 
and especially the obliquus attachments to the 
lateral sesamoid in the causation and in the 
recurrence of the deformity, (4) a discussion of 
the "exostosis” myth 

The importance, in the surgical correction of 
hallux x’algus, of replacement of the sesamoids, 
after their preliminary thorough mobilization has 
been stressed 

An opera tix’C procedure, xxhich, in the author s 
opinion, seems best suited to meet the surgical 
requirements, has been descnbed and illustratix’e 
cases presented 

The author w ishes to express his indebtedness to Dr, E, 
Haboush for his assistance in the experimental work, and 
to Air George .Asness for illustrations and diagrams 
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tig 17 a and b Both f<ee before operation < and d after operation 


of the tot has been overcome, and the sesarnoids This is begun bj dividing the ettemal )aten) 
replaced (5) the ' bon> defoiTntt> atthis}omt Jigameniatibejjmliine cameddaannardjtiien 
m most instances, is more apparent than real It posteriorly, in theintervalbetween theJonermar 
i dependentonlhedcgreeofiftversionofthefore gm of the bead and the lateral sesamoid and 
foot theangleat whan the X raysare taken and extended well back 

the altered relationship of the joint surfaces The attachments of the obliouus tendon to the 
(Figs jya b c, d) now exposed lateral sesamoid are ihorougHv 

Operauons of this nature are reserved for those divided The hindmost fibers must be included 
comparatively rare ca«esin which t deftniiebony These usually are attached to its postwior tip as 
deformity, or the presence of an intertnesiaJ bone 4 separate bundle (Fig 14) (The attachment of 
as ilescnbed b\ Truslow maintains an unyielding the conjoined tendon to the base of tie proximal 
exaggerated varus of this metatarsal phalanx dMallv and the red libers of the flevir 

oT.p«iiTnv orevu muscle proximalJy act as guides to insure 

^ Its complete division ) The conjoined lemfui 

Fungus infection if present, is prcliminanh gams length Frequenth the lateral head of the 
treated flexor brevis also requires division This should 

Operation is perlormed preferably under a be performed proximal to its sesamoid attach 
tourniquet A longitudinal incision about i }4 ment \ definite give can be felt when the 
inches in length is made on the dorsum of the binding xlnictures at the posterior sesamoid tp 
foot in the interval between the first and second an. relea’ied It is but rarely that a triple subtotal 
metatar al heads This extends from behind the section of the ohhquus tendon is found to be 
web directly posteriorly (Tig g) necessary 

Dis'cction IS carried down keeping close to Unresisted correction of the valgus wilhout 
the lateral aspect of the capsule thus exposing anv tendency to spr ng back or undue joint ten 
the lateralsesamoidnithits obliquusaltacJiment sion is now possible The sesamoids slip into 
the conjoined tendon and the lateral bead of the place voJuniariU , 

flexor brevis muscle The heads of the first and second m^etatarsab 

Uilh the joint line as a guuie the external are now approximated bv means of a hea^ su 
lateral ligament with the part of the capsule in or fascial suture This is taken through the o}> 
tervemng between it and the lateral sesamoid is posing ispecis of their capsular base- or throng 
divided by a hockev stick incision (Fig 15) adjoining dnil holes 


THE VALUE OF DELAYED SINGLE PEDICLE SKIN FLAPS 
IN PLASTIC REPAIR OF THE SCALP 


WARREX B DAVIS, M.D , F A CS , Philadelphia, Penns}!vania 


AX extensive raw surface in the scalp 
/\ area, whether due to a deep burn, some 
degree of a^■ulsion or other sex ere 
JL JL trauma, is usually healed xx’ith difficulty 
Blair, Broxxn, and Byars have secured splendid 
results by their method of using thick split grafts 
For axmlsion of the scalp W. D Haggard regards 
Thiersch and Rexerdin or pinch grafts the only 
ones applicable In an ax’ulsion case, A G. Banks 
found Thiersch grafts to be only partly success- 
ful, and later used a caterpillar graft from the 
abdomen to the forearm, thence to the scalp suc- 
cessfully. In an axmlsion case, G F. Mitchell 
closed a denuded area of the cranium 6 inches in 
diameter by the use of a series of multiple double 
pedicle flaps and some small single pedicle flaps. 

From the Department of Surgerj, JetTerson Hospital 
Read at the sixth annual mectini; of The Soaet> of Plastic and 
RecoQstructi%e Surgeo. St Louis, Missoun. October 22 , 1Q37 


In the x’erx' e.xtensi\'e scalp defects extending 
ox'er the vault of the cramum, from one side to 
the other, one is apt to be content if a healed sur- 
face is secured by any method of skin grafting or 
exen grafts plus cicatrization, xxnthout particular 
regard to the cosmetic result obtained, since some 
tx^xe of xx-ig can be utilized to hide a disfigunng 
result. 

If a large scalp defect, hoxx-ever, is limited to one 
side of the head, one should carefully consider the 
ultimate cosmetic result xx-hen the plan of plastic 
repair is outlined. In such cases, I stronglj' adx'o- 
cate the use of one or more delax'ed single pedicle 
flaps from the sound portion of the scalp as the 
major part of the operatix’e procedure, supple- 
mented, if necessarj', by buried pinch grafts 
Thiersch or split grafts, to cover any remaining 
xx'ound surface. The area from which a large 
delayed pedicle flap has been sxx-ung, should be 



1 Fig 2 Pjg j 


Fig I il \ Januarj' g, 1936 Granulating wound 29 
months after partial destruction of scalp by a hot air hair 
diyer 

Fig 2 .\pnl 16, 1936 itppearance of burned area 52 
daj s after the delaj ed single pedicle flap was placed in posi- 
tion across the rmdportion of the granulating surface 
Buried pmch grafts were placed in the granulations aboxe 
and below the flap, 14 days before the flap was mo\ed to 


present location Flap held perfectly Epithelization abox e 
flap complete, while that below flap is not entire^' com- 
plete Some areas of scar tissue unstable, melting away at 
time of menstrual periods, then refonnmg. 

Fig 3 April 16, 1936 Scalp healed Area above pedicle 
flap shows result from buried pmch grafts Area on left 
side, from which pedicle flap was swung, shows result ob- 
tained by fuU-thickness skm graft from abdomen 
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bone and penosteum becan'e co\ered a thin layer of 
\ ascular granulations which had a tendenc} to develop a 
\erj’ delicate unstable cicatricial surface which partl>, or 
sometimes completelj', disappeared dunng the menstrual 
penods 

In the planned repair, a pedicle flap, 2 inches wide, was 
outlmed o\er the left side of the top of the head, extending 
from the occipital region to a point Just posterior to the 
frontal hairlme ^Measurements insured sufficient length 
for it to be swung across the midportion of the wound 
later and sutured to the skin margin anteriorly The flap 
was elexated, both ends being left attached then replaced, 
and sutured into its original position. One week later the 
anterior attachment was dinded, the flap derated to tlie 
occipital attachment, and agam replaced and sutured 
After another week’s delay, the flap was derated, swung 
across the midportion of the burned area, and sutured into 
position .A free full thickness skm graft, the exact size of 
the pedicle flap, was taken from the abdomen and used to 
coxer the area from which the delayed flap had been 
remox ed At the time of the pnmarj loosening of the flap, 
small pinch grafts, taken from the thigh, had been buried 
m the thm granulation tissue abox e and below the area to 
be occupied bj* the flap .All areas healed xxdl, as shoxx-n in 
Figures 2 and 3 

Dunng the foUovrmg 3 months, it was obserx ed that the 
heahng m the area below the pedicle flap xras not entirely 
stable, small pomts meltmg away at menstrual penods, 
serous fluid oozing out for 3 or 4 da>-s then heahng agam 
This did not occur on the area abox'e the flap cox ered area 
To secure satisfactory’ scalp tissue to coxer the unstable 
area, a twice delayed smgle pedicle flap was then prepared 
m the rmdlme of the postenor portion of the scalp, in the 
same manner as that used for the first flap, extending from 
the croxxn of the head to the margin of the scalp m the 
cerxical area One week after the second elex ation of tlie 
flap, the thin unstable epithebum was remox ed from the 
area below the first flap, and the second flap placed m posi- 
tion and sutured By xvidely undermirung the skm margins 
about the area from which the second flap xvas taken, and 
bymakmg a lateral incision at the upper and lower extremi- 
ties of the raw surface, rectangular flaps were formed, and. 


by means of traction sutures, were adxanced sufiaciently 
almost to coxer the raw area .All areas healed promptly 
and haxe remamed stable (Figs 4 and 5). It has been 
interesting to observe that the hair on the transplanted 
flaps has groxvn more rapidly and is more lustrous than 
that on the rest of the scalp 

The functional results haxe been entirely’ satisfactory’, 
the cosmetic results are as shown in Figures 6 to S The 
patient is happy’ with the perfectly comfortable scalp and 
freedom from the necessity of any artificial coxenng or wig 

The method outlined is favored for these rea- 
sons 

I A delayed pedicle flap develops an adequate 
blood suppl}’, thus is more certain to live than is 
anj' U^ye of free graft. 

2. The thickness of the new scalp is nearer 
normal and does not develop atrophic spots on 
the surface. 

3 Any surrounding scar tissue is more stable 
than it would be around any tx’pe of free graft. 

4. The outline of the flaps can be planned so as 
to give symmetry’ in the distribution of hair bear- 
ing scalp surface, thus insuring better cosmetic 
results 
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immediatelv covered with an atcurately cut full 
thickness free skm graft from (be abdomen 
The method of combining the several t>pes of 
skin grafting will be described and the results 
obtained shown b> a senes of photographs of an 
old unilateral burn of the scalp thus treated 
Case ] 1 104$ lit ^ trmale aped 40 >esn <Fig i) re 
ferred by Pr L C Parrah Reading Pennsylvania Jan 
uaryO 1036 sg monthe after abumef tbengbltempuTal 


and parietal areas and part of the aotenoi occipital aad 
postenor frontal regions by an electric hot air hair dryer 
which cooked the scalp of the whole areatr tbepenotteun 
and in some points to the bone The heating cou m th< 
drver was out of order but the incteaainv heat nf 10 
gradual vhav the higHdertee wattiot realized until the hair 
caught fire Tasnic acKi was used in the prunaty treat 
p\ nt followed by varying periods of treatment aith 
benzocaine ointirent suit solutioc imitations and com 
pres^es boric acid solution compresses and a gentian 
Moie ttagae.nih mixture As the months pas eo the 
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Fig la Bronchiogemc carcinoma, left upper lobe, re- lar shadow, apparently not contiguous with the \ascidar 
sembhng aneun-sm of aorta _ shado.v, is noted which suggests mediastinal tumor rather 

Fig. ib Lateral \aew, same case well defined circu- than aneurj-sm 


“The disease occurs much more frequently in 
men than in women, almost in the relation of 75 
per cent m males to 25 per cent in females ” In 
our study of 549 cases compiled since 1926 the 
relation is 85 per cent in males to 15 per cent in 
females 

.-\GE 

Regarding age an analysis of 364 cases, includ- 
ing 164 cases reported in this paper, reveals that 
the majorit}' of cases occur in the interval between 
40 and 60 t'ears Adding our figures to those of 
Brunn (4), making a total of 940 cases, 65 per 
cent were between 40 and 60 years This was 
also reported in a study of 96 cases at the ^ilayo 
Chnic where 61 per cent were found to be between 
40 and 60 years of age In our group of pnmarj- 
carcinoma of the bronchus, the range in age at 
the time of admission to the hospital was from 
a minimum of 33 years and 7 months to a maxi- 
mum of 68 years and i month, the average or 
mean age being 45 3'ears and 7 months. The 
range in ages at time of onset of sjTnptoms in a 
group comprising 140 where onset could be deter- 
mined with reasonable precision was from a 
mmimum of 32 j'ears and i month to a maximum 
of 67 3 ears and 6 months, the average or mean 


age at onset of s3’mptoms being 45 3'ears and no 
months. 

R-\CE 

In this series of 164 cases of carcinoma of the 
bronchus, 154 were white men and 10 colored. 
In the 57 cases reported b3' Rosedale and McKa3’, 
51 were white and 6 colored. Arkin and Wagner 
had 12 colored patients in their series of 135 
cases. Jaffe (14) found that the total incidence of 
pulmonain’ carcinoma was higher in the nhite 
race than in the colored race, nameh", 1.7 per 
cent of all autopsies in the white race and i.o 
per cent of all autopsies in the colored race. 

F.^MILY HISTORY 

.Although the famih’ histoiy was not recorded 
in 16 cases, in the remaining 148 cases the findings 
were interesting inasmuch as in 28 cases (31 
instances of carcinoma), or 19 per cent, there was 
a famil3’ histoiy' of cancer, and in ii cases (12 
instances), or 7 4 per cent, there was a famil3' 
histoiy’ of tuberculosis. In 3 cases there was a 
family histoiy- of both tuberculosis and cancer, 
nameh', in 2 cases the mother had died of tuber- 
culosis and the father of carcinoma of the stom- 
ach, respectiveh'. In the third case a brother 
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T he recognition and treatment of pn 
mar> carcinoma of the bronchus has 
assumed a role of increasing unportance 
Although nianj recent papers report an 
actual increase in carcinoma of the bronchus, 
greater diagnostic accuracv, more complete exam 
inations including bronchoscopic studj and re 
mo\al of tissue for biopsy must not be o\erlooked 
— also the fact that individuals are now living 
longer as compared with twenty years ago 
Graham (12) states “The fact that the patholo 
gists are now recognizing more of the small 
obstructive tumors instead of stopping their 
examinations fit the complications mmj opinion 
accounts for much of the present impression that 
bronchiogenic carcinoma has actually greatly in 
creased in frequency m recent j ears Regardless 
of whether or not the increase is real or apparent 
carcinoma of the lung is a relatively common 
disease 

INCIDENCE 

Brunn m a statistical analysis of necropsy 
reports from 1898 to igid found 488 primary 
carcinomas of the lung in 192,271 necropsies, or 
0 34 per cent From 1916 to 19 4 there were 71 
cases in 33 30S necropsies or 0 21 per cent He 
mention- figures prior to 1900, however, it is 
difficult to evaluate reports of this period since 
so little stress was placed upon lung diseases at 
that time 

Rogers reported 50 cases of primary lung cancer 
found in 2,209 autopsies done on persons jo or 
more years of age at the Pathologic© Anatomic 
In'^titute of the University of Vienna from Octo 
ber 1920, to November 1930 The incidence in 
this group was 2 26 per cent 

Rosedale and McKay reported that in 4 670 
autopsies in the period 19 S-I 934 466 malignant 
neoplasms of all types were found and of this 
number 7 S were bronchiogenic cara 

nomas 

Jaffe (14) in 193S reported 871 carcinomas m 
6 8co autopsies, of this number zi 47 
were carcinomas of the lung In 19-1 m a 


Vpferina Administration -wbo no responsibility ijr tne 

er^ or contusion, drawn by the aothors 


statistical analysis of 4,500 autopsies performed 
between 1915 and 1918 in Vienna, also reported 
by Jaffe (15), the incidence 0/ carcinoaa cl lie 
lung among the carcinomas was 10 73 per cent 
In these reports the slight increase is more 
apparent than real 

A study of primary admissions to the Hines 
Hospital m the 6^ year period from January i, 
1931, to July I 1937, reveals a definite mcreace 
inpnmary carcinoma of the bronchus InTablel 
are figures comparing the number of pnmary 
carcinomas of the bronchus each year with 4 
other types of carcinomas as well as min all 
admissions for carcinomas during a d y ear in ten al 
This report is based upwn an analysis of the 
clinical features presented by 164 patients having 
primary carcinoma of the bronchus in whom the 
diagnosis was e»tablibbed by postmortem exiisi 
ination (too cases), by histological examination 
of tissue removed through the bronchoscope (« 
cases), by other biopsy eTaminations (ij), or bv 
clinical and roentgen ray evidence (30 cases) In 
each instance the end result is known conslitvt 
ing a 100 per cent follow up 
SEX 

An analysis of 549 cases reported by vanous 
authors from the literature shows the rauo of 
males to females to be s 6 to X respectively 
Regarding this item, Brunn in his statistical 
analysis of 576 cases published in 1926 slates 


TABLE r —INCIDENCE OF PKXVIARV CATtCINOMV 
OF BEONCHUb 
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Fig 3a Fig 3b 


Fig 3a Bronchiogenic carcinoma, nght upper lobe, 
compbcated by secondarj- abscess 
Fig 3b Bronchiogenic carcinoma, left upper lobe, com- 
phcated b> extensive secondarj- infection Whde the 
multiple abscesses dominate the picture, the x-ray features 
of bronchostenosis are also demonstrated 

Fig 3c. Bronchiogenic carcinoma, left upper lobe, com- 
phcated by large secondarj abscess X-raj’ features of 
bronchostenosis are also noted in this case Figures 3a, 
3b, and 3c illustrate the difnculUes encountered in diagnosis 
when secondary mfection is present 

veterans to various tj-pes of gas during the World 
War has been verj' thoroughlj' discussed by Gil- 
chrest and Matz 

Although reports have been made stating that 
tarred streets predispose to the formation of car- 
cinoma of the lung, yet the incidence is just as 
high where these conditions do not exist Allen 
is of the opinion that carcinoma of the lung is no 
more common among the coal miners of Penn- 
sylvania than in the other population of Penn- 
svl\ ania 

SYMPTOMS 

The symptoms of carcmoma of the bronchus 
are the result of bronchostenosis with its asso- 
ciated pathologj’, ulceration of the mucosa, or 
extension of the tumor Atelectasis is commonly 
associated with obstruction of the bronchus 
Later bronchiectasis develops and abscess forma- 
tion As a result of this pathology, there will be 
pain, cough, dyspnea, and scant or profuse puru- 



I 

Fig 3 C 


lent sputum. If a blood vessel is injured as a 
result of ulceration of the bronchial mucosa, 
hemorrhage may be produced or the sputum 
streaked udth blood. Chills, fever, and leucocy- 



died of pulmonary tuberculosis and the mother of 
carcinoma of the bladder Vague histones, such 
as “father died of chronic lung trouble ftere not 
included With rjiore authentic or definite infor 
maiion it is thought the figures might be slightly 
higher „ 

® OCCOTsnoN A^P EllOLOCV 

Although an exhaustw e study n-as made of the 
lanous occupations in this group no coni)ustons 
of any significance could be drawn At least 75 
different occupations were represented the laig 
esl group being farmers or common laborers 
Fight, or 5 per cent of the patients had been coal 
miners but 4 of these aUo had been employed m 
other occupations In addition there were s 
patients vKo'e occupations conceivably might 
have had some bearing upon the One 

patient had worked onginallj as an ore miner, 
later as a metal polisher and motor assembler A 
second patient had been emploved for 7 years as 
an emery polisher inhaling fine particles 0/ emery 
dust 

Rosedale and hfcKay state that 75 4 per cent 
of the patients listed m their group of 57 were 
employed in occupations requinng exposure to 
dust or other intUting atmospheric hetors It is 


difliLuIt to evaluate properly the part that dust 
and irritative atmosphenc factors play in the 
etiology of carcinoma of the lung espevially m 
patients coming from large cities or indirinsl 
centers There have been no conclusive facts 
shown as ^et to prove that the above are of 
maior importance 

Theoretically trauma is to be taken into con 
sideration in speculating upon etiology In this 
senes of cases there was no historv of injuiy of 
any significance However among these veterans 
there were 8 who had been subjected to nor 
gas with resulting residuals and complaints of 
dyspnea cou^, pleurisy bronchitis, recunert 
attacks of pneumonia In the fatter instance one 
patient staled that in the attacks of pneumonia 
the left lung had always been the involved luog 
Later he developed carcinoma of the left main 
bronchus Wib the exception of 2 cases, both o( 
whom underwent mustard gaspoisoning 
of gas IS not mentioned m our histones One 01 
these patients was the individual previously men 
tioned who later was employed as an emery 
polisher so that there are further theoretical 
complications and conjectures regarding etiology 
IB fcs case The entire subject of exjjosure o 
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'lABIX H — 5 ’Ei.KC'D,»i'. 


TG I’ \TfIOLOG\' 


Sjmptora I ol i 

j ci 5 «a I 

CoDSh I m ! 

Loss of Wight 120 

Chest pain 227 

Dyspnea 210 

VicaLness i°5 

Expectoration »2 

Blcjod streaked sputum — 

bemoptN'sis <2 

Gastro-iolesUnal discoTiforl 32 

HbarseresS 39 


Number of cases 

18 


231 )' 


120 ^jAaortxi , , 

127 1 1 Heart palp t iu^y ", 

no I Dysphasia 

105 O'thoprca ^ ^ 

72 1 Pam other than chest i ~ 

SbouMtr } 

72 hrn I V- 

Head 1 \\ 

-il- 1 ‘j 


acute bronchitis. In one-third of his parents the 
onset was not unlike an acute respiratory- infection 
Appro-dmately one-third of our patients also 
descnbed their initial sv-mptom as “heaN-y cold,” 
“flu,” ‘ chill and fever,” or had been dia^osed 
“pneumonia” or "pleurisy.” A few additional 
patients described early sj-mptoms as “asthma” 
or “bronchitis” In Farrell’s cases, the initial 
symptom had been present a year in more than 
half the patients before a physician was consulted. 

The prinapal symptoms noted in the cases at 
this hospital are shown in Table II. 

Comparing the symptoms in these cases with 
those enumerated in other reports, cough, loss of 
weight, dyspnea, chest pain are most commonly 
found Hon ever, loss of weight is generally not 
an earl}- complaint. 

The physical and roentgen ohsenmtions are 
most often the result of associated pathological 
conditions, such as bronchitis, abscess, bronchiec- 
tasis, pleurisy with or n-ithout effusion, atelec- 
tasis, et cetera Quite often the tumor may be 
obscured by associated pathological conditions 
and the diagnosis made difficult upon x-ra}' 
examination. 

The most significant physical findings in our 
cases are shown in Table III 

EOEXTGEXOLOGICAi EINDINGS 

The findings when tj-pical are that of a uni- 
lateral density in the Hlum with its ape.x directed 
toward the periphery of the lung. Quite often 
the lateral border of the density blends in with 
the veil-like shadow of the atelectatic lung result- 
ing from the bronchostenosis. The ribs are nar- 
roned on the affected side, the trachea pulled to 
that side and the diaphragm elevated. The entire 
hemithorax is smaller than that of the opposite 
side Atelectasis is one of the most common find- 


‘ng5mtJ-.c Ur 7 , 

tJccasionalK tl ‘ ‘ 
di^nguishcd fm-riu", 
JNTien complete oh-tr.'.'r- 
place, the air c'''' 

absorbed and the lunr^'a 


chiectasis may foUow ’ " 

powih IS located in the ierir^'‘ ’ 
lung, having no connection "^4 
causing erosion of tr,/ 


vau uuiea fancoast h-ne nf , . 

one of the authors of this paper ' ’ 

a senes of 8 cases of caremoma of .n "'-R-''' > 
hmg so called superior pulmonary^sm^f ' 

Sis of the cases ^^ere in the ri-rV,? 
the left apex Histological specimens ^ 
tamed in 5 of the cases. 3 ncre smf. 
carcinomas and 2 adenocarcinomas 

remauung patients are still living ’ 

mg to note that 3 of these cases had 

Mously diagnosed as tuberculosis and r 

A large number of the far advanced cases im" 
many associated complicating pathological f 
tors which confuse the picture Broncliiecf sk 
abscess ca^-^tles, pleural effusion and lymph-,, , ’ 
nopathies may overshadow- the lesion m tl 
hilum. Metastatic lesions in tlic lung arc irn^ 
erally multiple, seldom produce pulmonaiy synip 
toms until late, and rarely cause bronchosiennsm' 
That a metastatic lesion may, limrever, siniulntc 
a primal}- carcinoma of the hronclius was dm- 
matically shown by a case of h}-pemcphroma 
recently ohsen-ed by the authors, in w-hich a sin- 
gle metastatic lesion in the lung surrounding nn 
upper lobe bronchus produced a bronchostenosis 
with the characteristic roentgen-ray findings of a 
primal}- carcinoma of the bronchus. The meta- 
static nodules have a smooth outlme as compared 
with the irregular single shadow of the primaiy 
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Fig 4 Bronchios^nje «ar>-iRoma nght loner lobe 
drmonstraUnz charactenrtic x ray nndin^ uiib atelec 
Uiia of thta lobe 


tosis are caused bj the formation of abscesses 
about the tumor and are generally seen late in (he 
disease More than hall of the patients mil have 
fever at a late stage in the disease 



Fig ) firoRcbiosenic earrmoma demonstrating i ray 
findiocs nith complrte obstniction of left miu) brontbiis 
Note shift of mrdjaatinal stnivturea to affected fide 


Funk m reporting di cases states the onset of 
symptoms nas usuallv insidious, although there 
Mere also many with sudden pain in the chest 
hemorrhage, dyspnea or symptoms resembling 
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TABLE II.— PEIN’CIPAL SYUPTOMS 


SjTnplora 

No 

of 

cases 

Symptom 

No 

of 

cases 

Coush 

131 

Night sweats 

35 

Loss of weight 

129 

Anorexia 

=6 

Chest p-Ain 


Heart palpitation 

19 

Dj*spnca 

HO 

Dj-sphagia 

16 

AVesLness 

103 

Orthopnea 

S 

Eipecioration 

72 

Pam othc’* than diesl 

Hip, leg, various joints 
Shoulder 

Am 

Head 

Each 

Abdomen 


Blood strealed sputum — 
hemoptj-sis 

72 

*7 

17 

X 4 

S 4 

Gistro-intestinal discomfort 

32 

Hoatsentvs 

29 



acute bronchitis In one-third of his patients the 
onset was not unlike an acute respirator}’ infection 
Approximately one-third of our patients also 
described their initial sx'mptom as “heavy cold,” 
“flu,” “chill and fever,” or had been diagnosed 
“pneumoma” or “pleurisy.” A few additional 
patients described early symptoms as “asthma” 
or “bronchitis ” In Farrell’s cases, the initial 
s}’mptom had been present a year in more than 
half the patients before a physician was consulted 
The pnncipal s}Tnptoms noted in the cases at 
this hospital are shown in Table 11 . 

Comparing the s}’mptoms in these cases with 
those enumerated in other reports, cough, loss of 
weight, dyspnea, chest pain are most commonly 
found. However, loss of weight is generally not 
an early complaint 

The physical and roentgen observations are 
most often the result of associated pathological 
conditions, such as bronchitis, abscess, bronchiec- 
tasis, pleurisy with or without effusion, atelec- 
tasis, et cetera Qmte often the tumor may be 
obscured by associated pathological conditions 
and the diagnosis made difficult upon x-ray 
examination. 

The most significant physical findmgs in our 
cases are shown in Table III 

ROENTGENOLOGICAL EINDINGS 

The findings when U-pical are that of a uni- 
lateral density in the hilum with its apex directed 
toward the peripheiy of the lung Quite often 
the lateral border of the density blends in with 
Ae veil-hke shadow of the atelectatic lung result- 
ing from the bronchostenosis The ribs are nar- 
rowed on the affected side, the trachea pulled to 
that side and the diaphragm elevated. The entire 
hemithorax is smaller than that of the opposite 
side. Atelectasis is one of the most common find- 


TABLE in — PHYSIC XL FINDINGS 


Phjsical signs 


Number of cases 


Dullness -• 

Dummshed breath sounds 1 17 

Restricted mobilitj 113 

Rales - 

Diminished fremitus - f’S 

Nodes positiv e • • 57 

Pleurisy (including pleural effusion) 52 

Abdominal changes . . 4h 

Atelectasis - 4° 

Chest trail or cert ical t essels engorged 33 

Vocal cord changes 23 

Ej c changes— choked discs or other significant 
changes . - =5 

Clubbing of fingers - 16 

Homer’s syndrome 7 


ings in the lung secondary to tumor formation 
Occasionally the shadow of the tumor cannot be 
distinguished from that of the atelectatic lung. 
When complete obstruction of the bronchus has 
taken place, the air distal to the obstruction is 
absorbed and the lung collapses as a result. Bron- 
chiectasis may follow the atelectasis If the 
growth IS located in the region of the apex of the 
lung, haxmg no connection mth the hilum and 
causing erosion of nbs or vertebra, a carcinoma 
of the terminal bronchioles should be suspected 
(so called Pancoast t}'pe of tumor). Recently 
one of the authors of this paper GJS, 24) reported 
a series of 8 cases of caranoma of the apex of the 
lung (so called superior pulmonary sulcus t}'pe) 
Six of the cases were in the right apex and 2 in 
the left apex Histological specimens were ob- 
tained in 5 of the cases; 3 were squamous cell 
carcinomas and 2 adenocarcinomas The 3 
remaining patients are still living It is interest- 
ing to note that 3 of these cases had been pre- 
viously diagnosed as tuberculosis and i as neuritis 
A large number of the far advanced cases have 
many associated complicating pathological fac- 
tors which confuse the picture. Bronchiectasis, 
abscess caidties, pleural effusion and 13’mphade- 
nopathies may overshadow the lesion m the 
hilum. iMetastatic lesions in the lung are gen- 
erally multiple, seldom produce pulmonar}’ s}Tnp- 
toms until late, and rarely cause bronchostenosis 
That a metastatic lesion may, however, simulate 
a primar}’ carcinoma of the bronchus was dra- 
matically shou-n by a case of h}'pemephroma 
recently obsen’ed by the authors, in which a sin- 
gle metastatic lesion in the lung surrounding an 
upper lobe bronchus produced a bronchostenosis 
with the characteristic roentgen-ray findings of a 
primal}’ carcinoma of the bronchus The meta- 
static nodules have a smooth outline as compared 
nith the irregular single shadow of the primary 
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TABLE LOCATION' OF CARCINOILA IX LUNG 
(100 AUTOPSIED cases) 


Pight side 

No [ 

Leu side 

Xo 

of 

cases 

First order 

43 

First order 

30 

Trachea, carina and first 
order 

3 

First o’'dcr and canna 

X 

first and second order 

V 

Second o-der 


First order and carina 


G'xifcly di5u«e 

3 

Second order 

6 

Origin undetermined 

X 

First, second and Lnird 
orders 

I 



Terminal bronchioles 

3 



Grossli diffuse 

•> 

) 


On»in undetermined 

r 

1 

i 


Both sides 

First order and canna 

z 

! 



Summajj Right 63 Left 36 Both sides, it 


Bruim in a study of 626 case reports, found the 
heart to be involved in 21 per cent of the cases 
and the suprarenals in 14 per cent. 

The location as finally determined from an 
e.vamination of autopsied cases demonstrated a 
greater incidence of cancer in the right bronchus 
than the left This corresponds to findmgs 
reported by others The precise location (cases 
coming to autopsy) is given in Table IT. 

Table VlII shows the co-existing diseases or 
conditions which W'ere found in an anahsis of 
these cases. 

inth regard to tuberculosis, we are of the 
opimon that tuberculosis in the presence of carci- 
noma is a coinadence It is difficult to believe 
that either disease causes the formation of the 
other in the same person. Jaffe (14) found that 
7 of his 100 autopsied carcinoma of the lung cases 
also had tuberculosis. Howexer, there was no 
case of carcinoma formation from the metaplastic 
epithelium of an old tuberculous cavity. In 
many cases of early tuberculosis, the patients 
consult the physician because of a "generally 
run-down” feehng, loss of appetite and fatigue 
foUowmg slight e.xerU’on, whereas in cases of 
early carcinoma of the lung the most common 
sjonptoms are pam in the chest, cough, and 
dyspnea. 

Sj-philis of the lung is rare and quite difficult 
to diagnose, and such a diagnosis is generally 
always made by excluding all other possibihties 
In_6 of the cases in our series, there was definite 
evidence of s\-phihs, but in no case was there eH- 
dence of syphibs of the lung 


TABLE \TI.— ASSOCLATED LUNG PATHOLOGY 
FOUND AT -AUTOPSY 

umber of cases 


Abscess of lung, single, multiple 
Atelectasis 

Atelectasis with br> itbiecla.-is 
Bronchiectasis 
Bronchitis 
Emph>seina 
Cmpj ema 
Pleunsx 
ribnnous 
Fibrous 
Hemorrhagic 

Pleural effusion and hydrothorat includ- 


ing I Kith pericardial effusion also 10 

Serofibrinous . i 

Serohemorrhagic J 

Suppurative t 

Pneumonia 

Bronchopneumonia 13 

Lobular 1 5 

Lobar i 


Pneumocomosis—anthracotic 
Pneumoconiosis— moderate 
Anthracosis — marked 
Thrombosis, pulmonarj- 
Tuberculosis, lung 
Tuberculosis, hilum nodes 


iS 

7 

I 

r 

4 
7 

5 
40 


T VBLE Vra —CO-EXISTING DISEASES 


Pneumoconiosis 
Pulmonary tuberculosis 
Syphibs 

Diabetes mcHitus 
Hypernephroma 


7 (autopsy) 

7 (4 autopsy) 

6 (positive serology) 
j (r autopsy) 

I (autopsy) 


Brant liiTokctnent. -All adults having symptoms 
of involvement of the brain from any cause 
should have roentgen-rays made of the chest. 
Jaffe (14) found involvement of the brain in 19 
cases in his series of 100 autopsied cases (in 23, 
brain was not e.xamined). In our series of cases 
there was clinical or autopsy evidence of cranial 
metastases in 30 cases In 4 of our cases there 
was no history referable to the chest. One of the 
4 patients was operated elsewhere for brain tumor 
because of history of headaches, convulsions, and 
vomiting No chest roentgen ray had been made. 
In an interesting report by Fried and Buckley (9) 
in 1930, central nervous system metastasis was 
found m 15 of 37 cases of bronchiogenic cancer. 
A diagnosis of brain tumor was made m ii of the 
15 cases and intracranial operations performed. 

TREATMENT 

Since many' of the cases were far advanced 
upon admission to this hospital, irradiation was 
frequently the only possible choice of treatment. 
In some instances, this was contra-indicated be- 
cause of patients’ generally poor condition, 
leucopenia, et cetera. 
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TABLE IV — IV\OL\EiIENT At AUTOPSlc 

(lOO cases) 



lesion If an «xlenM\e p(«uca( edusiaa u present 
additiOBal films should be made after paracentesis 
lUSTOlOOICAL AhD PAlHOtOCtCAt EINDINCS 
Often It 1& quite difficult properly to classify 
tumors of the lung in (har the celfufar structure 
vanes a great deal and simulates other forms of 
toalign&ncy Samson, m a survey of too cases of 
bronchiogenic carcinoma in which complete 
autopsies were done, classified the cases as to cell 
type and found ji per cent to be s<i»nocarcfnooui, 
30 per cent squamous celled and ig per cent un 
differentiated carunoma In Farrell s series of 
50 cases, 23 were squamous celled caranomas, 3 
adf'nocarcinomas and 24 undifferentiated car 
cinomas In a senes of too cases speaficafly 
studied at Hines Hospiul as to cell structure 


TABLE V — BONES INVOLVED 


\cr(«!>r« 

Femur 

Uumenu 

SkuU 



(8) also believes that the alveolar cells are of 
mesendiyrDa] ongia and that ‘'the epithdiua «/ 
the bronchiole ends abruptly and is followed ly 
the ‘naked' nails of the air sacs ' 

The mucous glands in the wall of the bronchi 
apparently take their origin from Ihe bronchial 
epithelium and their ducts are Imed with ciliated 
cells which are continuous wilh the cells lining the 
lumen of the bronchus Since the epithelial eie 
flicnts have the same cmhryological baciground 
all carcinomas of the lung probably anse from 
the lining cells of the bronchi Samson has noted 
that the type of cellular structure in aremonm 
of the bronchus depends upon the kind and 
degree of differentiation attained and not upon 
the level of origin m the respiratory tract Tb« 
cells of the le^ differentiated basal layer of the 
bronchus cpitheliora have the capacity to produce 
squamous epithelium columnar epithelium, 01 
oodiffereflujied naod or spindle cel’;» The 3 
tvpes are squamous celled carcinoma, adenotar 
cinoma and undifferentiated carcinoma 
it IS not definitclv knowm just what pa t «li 
cosis broncdutis tronthieciasis and other chrotiit 
diseases play m the etiology of carcinoma of the 
long The metaplastic changes which the 1 ''ing 
celb undergo in these conditions are lor a proltc 
five purpose rather chan as a loreruaaerot ram 
noma Similarly when the cndoireinjn’ is 
everted the cells become squamous as a prolK 
tne measure The g eat majority of pniraty wf 
cinomas of the lung arise from the bronchial 
mucosa A large pertrotage of the cases taLe 
ottgm from the epithelium of a bronchus of the 


the histological cUssiBcaticm was 36 squamous 
cell carcinomas 33 adenocarcinomas, and 29 
undifferentiated carcinomas 

The major bronchi near the tracheal bifuica 
tion are Imed by stratified epithelium With the 
decrease in sue of the bronchi from the tradin) 
bifurcation to the penphery of the lung there a 
an associated decrease in sue of the epithelium, 
the cells of which become thinned out and less 
spindle shaped At the ductus alvcolans the ccUs 
are cuLoidal The esact origin of the alveolar 
hmng cells has not been determined Lemon and 
Higgins (17) consider the alveo’ar hmrg <*1U to 
be histocytes and mesenchymal in ongm Fned 


first order , 

The vnvolv emenl of v anou- otgans as noted in 
100 aulop* ed ca*es is gn en in Table IV 
In addition, in unautopsied cases there was 
clinical or v ray evidence of brain metastasra in 
19 cases of bore iretastases in 14 caste, v'* 3 
ttsetasta^ to skiet—r of the eht^t rralJ— i of tie 
abdiommal wall — i of the arm, thigh andabdomi 
naJ wall 27 of superficial glands 3 of mediasurai 
glands i of abdominal glands i of rneta5ta«ei to 
opposite lung . . . . 

The freqacicy and location of bones invoI»« 
la IS aulopsied cases having booc metastases 
aie indicat^ in Table V 
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T-VBLE VI —tOCATION OT CAEaNOXLA Ev EVICG 
(lOO AEXOPSIED cases) 


43 11 First order 


Trachea, carma and first 
order 

First and second order 
First order and carona 


First, second and third 
orders 

Terminal bronchioles 
Grossb diduse 
O'-ig’n ncdetcriruned 
Both sides 

First order and canna 


First order and canna 

Second order 
■ GrossI> diffuse 
, Ons'ri undetermircd 


Ri^ht 63 


Bruan in a study of 626 case reports, found the 
heart to be involved in 21 per cent of the cases 


TABLE \TI —ASSOCIATED LUNG EATHOLOGY 
BOUND AT AUTOPSY 

Number of cases 


Abscess of lung, single, multiple iS 

Atelectasis . 7 

Atelectasis « ith br ) u'liertasis i 

Bronchiectasis i 

Bronchitis . •} 

Emphysema 7 

nmp>ema 3 

Pleurisy 43 

Fibrinous 2 

Fibrous 24 

Hemorrhagic i 

Pleural eSusion and hjdrolhorax includ- 
ing I «ith pericardial effusion also 10 

Serotibnnous i 

Serohemorrhagic i 

Suppuratu e i 

Pneumonia 2 q 

Bronchopneumonia 13 

Lobular 15 

Lobar i 

Pneumoconiosis— anthracoUc 2 

Pneumoconiosis — moderate 5 

Anthracosis— marked i 

Thrombosis, pulmonarj- 2 

Tuberculosis, lung 4 

Tuberculosis, hilum nodes 2 


and the suprarenals in 14 per cent 
The location as finally determined from an 
examination of autopsied cases demonstrated a 
greater incidence of cancer in the nght bronchus 
than the left This corresponds to findings 
reported by others The precise location (cases 
coming to autopsy) is given in Table VI 
Table \TII shows the co-existing diseases or 
conditions which were found in an analysis of 
these cases 

With regard to tuberculosis, we are of the 
opimoE that tuberculosis in the presence of carci- 
noma is a coincidence It is difficult to believe 
that either disease causes the formation of the 
other in the same person. Jaffe (14) found that 
7 of his 100 autopsied carcinoma of the lung cases 
also had tuberculosis, Howei'er, there was no 
case of carcinoma formation from the metaplastic 
epithelium of an old tuberculous cavity In 
many cases of early tuberculosis, the patients 
consult the physician because of a “general]}' 
run-dowm” feeling, loss of appetite and fatigue 
following slight exertion, whereas in cases of 
early carcinoma of the lung the most common 
S3rmptoms are pain in the chest, cough, and 
dyspnea 

S^phihs of the lung is rare and quite difficult 
to diagnose, and such a diagnosis is generally 
always made by e.xcluding all other possibDities. 
In 6 of the cases m our series, there was definite 
evidence of sj’phihs, but in no case w'as there ew- 
dence of syphilis of the lung 


T4BLE VIII.— CO-E\ISTING DISEASES 

Pneumoconiosis 7 (autopsj') 

Pulmonar) tuberculosis 7 (4 autopsj) 

Syphilis 6 (positiie serologi) 

Diabetes mellitus 2 (i autopsy) 

Hj’pernephroma i {autops}) 

Bratn involvement. .Ml adults ha\ ing symptoms 
of involvement of the brain from any cause 
should have roentgen-rays made of the chest. 
Jafie (14) found involvement of the brain in rg 
cases in his series of 100 autopsied cases (in 23, 
brain was not examined). In our series of cases 
there was clinical or autopsy endence of cranial 
metastases in 30 cases In 4 of our cases there 
was no history referable to the chest. One of the 
4 patients was operated elsewhere for brain tumor 
because of histoiy of headaches, coni-ulsions, and 
vomiting No chest roentgen ray had been made. 
In an interesting report by Fried and Buckley (9) 
in 1930, central nervous system metastasis was 
found in 15 of 37 cases of bronchiogenic cancer. 
A diagnosis of brain tumor was made in ii of the 
15 cases and intracranial operations performed. 

TKE.-VTMEXT 

Since many of the cases were far advanced 
upon admission to this hospital, irradiation was 
frequently the only possible choice of treatment. 
In some instances, this was contra-indicated be- 
cause of patients’ generally poor condition, 
leucopetua, et cetera. 
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Surreal exli^lion of a centi&iiy located 
growth must jnUude remoxal of the entire Jung 
and hdum, as well as the adjacent mediastinal 
l>mph nodes If the le-ionts peripherally located, 
lobectomy may be ‘.ufficienl 

OtethoU has performed lobectomy upon 19 
patients {2 carcinoma ly bronchiectasis) mih t 
operaU\e fatality, ard pncmnonectomj upon ii 
patients (9 caranoma a suppuration) with 7 
operatiie recot ene 

In. 1953 Graham and Singer (13) stated that 
th'Te were apparently 6 ca^s m the Iiteralure in 
which surgical procedures had been earned out 
the patients remaining ell i j^ar or more Of 
thu group -• of the patients were operated upon 
b> Sauerbruch i b\ Churchill 2 b) Tudor 
Edimrds, and 1 b> Allen and Smith Only 
limited portions of lung tissue had been retnoaed 
Gnham and Singer reported i ca^ie which they 
described as bein/ the first case in the 

entire lung had been successfully removed at 
one stage 

In selected cases it is quite possible that the 
treatment of primary carcinoma of the bronchus 
through the bronchoscope with a combination of 
surgical diathermy and radon seeds may prove 
of value Surgical diathermy m the treatment of 
carcinoma of the bronchus and trachea has been 
described Keraan, Fip Vinson and Bowing 
Mocrsch ^nd Bomrg, and others 

rsocMysis 

It IS gcreraliy agreed that irradiation therapy 
mil produce a palliative effect such as reduction 
of cough, lessening of pulmonary infeclioris about 
the tumor, and general dinicaJ improvement The 
effect IS merely palliative and temporary How 
ever, the patient should receive it whenever 
possible 

Moersch and Bomng in their cases m which no 
treatment was given, found the life eepettanev 
after the microscopic examination had been made 
to be slightly more than 5 months 

Chandler and Toiler found that in 59 patients 
v-ith pulmonary cancer treated bv roentgen rav 
the survival was n moTiths following trezto’tnt 
In 6t untreated cases the average durauon life 
was 6 months 

\isson and Leddv reported jo patients, who 
had received roentgen therapv living and wdl 
from X5 months to 4 years after treatment 

In our senes of patients treated b\ irndiatJcm, 
71 received roentgen therapy to the chest or 
med wStinal region In 66 of these it was pcu^ibl^ 
to esUmatc the duration of Ife Others were 
omitted because of confusing f-n tors sotA as to* 


existing tuberculosis et cetera The average 
duration of life m these 66 treated mses was 15^ 
months In a group of 48 cases m which fte 
duraijoa of life could he a'certam^d and wha 
received no treatment other than s^raptoiEatc 
the average duration of hfe was 8 7 montla One 
history of particular interest was that of a pat ent 
who was admitted to the hospual m June igjr 
nitha history of symptoms of 3 yeare duration— 
50 pounds loss of weight, cough, dj sprta, fatigue, 
and substernal pain Examination of tissue 
fcirovcd from the left mam broniius revealed 
adenocaionoma He received roentgen therapv 
«n *935, following which be regaired his yeigk 
and has been practically symptom free up to the 
present time It may Le staled, however, that 
although he is sy mpWm free except for a slight 
cough, the tumor has mcrea-ed somewhat in size 
as shown bv repeated roentgen ray exam lations 
When the technique is perfect^ for loheeicinv 
and pneumonectomy and mote data are avail 
able, proper evaluation can then be placed upon 
these procedure® Probably the only way a com 
plele cure can be obtained will be by ore of these 
methods of surgery hmee so manv of the case 
are far advanced when seen, roentgen therapy 
offers a great deal to these patients in maUng 
their final days less burdensome and in many 
instances placing the patient m 3 mure advs'i 
tagcous position sociaffy and economy til) h a 
number of months 


SliMUAXV 

Hus report is based upon an analysis 0/ the 
clinical and pathological tndings presented by 
164 patients having primary carcinoma of the 
bronchus in whom the diagnosis was estabbs''e<l 
bv po^troorteaj examination (loo ca'fs) by his 
tological examination of tissue removed through 
the bronchoscope (21 cases), by otfi'i hiopvy 
examinations (ij cases), or by clinical and roent 
gen ray evidence (30 uses) In each instance, 
the end resui' is tjiovrn constituting a ico per 

cent follow up This is the largest single senes of 

cases to be reported 

■niere has been an increase in ihe incidence ot 
pnmarv caranoma of the bronchus at this tos 
pital In lOji the percentage of carcinomas of 
the bronchus as compared with all admissiors 
insde for carcinomas was i 7, in rpjd th« 
centage was 65 It is quite pos'ible that the 
maeasc is tNr result of improved methoda ot 
diagRcms rather than an acluaf increawr m w 
toodence of the disease 

With regard to treatment, some surgical pr> 
erdore will probably be the only means by which 
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a cure may be obtained. Since most of the cases 
generally seen are far advanced upon admission, 
irradiation is frequently the only choice. Irradia- 
tion therapy will cause a reduction of cough, les- 
sening of pulmonar>' infections about the tumor, 
and general clinical improvement with prolonga- 
tion of life 
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SKELETAL DISTRACTION OF THE TIBIA 


DAVIDM BOSnoRTH MD Wlotk N'ct io I 


I T SEEMS appropriate at the present tune to 
Stop and rcMCw the results of a procedure 
•which IS of foremost interest lo the ortho- 
pedic profession, jet about which compara 
tixeiy httJe has been written On reviewing an 
early report of i cases published m ipjr, the 
author finds his worl. to have been quite incom 
pJete and the great changes that have occurred 
in technique of operation, construction of appa 
ratus and methods for avoidint, complications 
hav e impressed him with the necessiij of a frank 
review The history of leg lengthening has been 
desenbed but will bear a short summation to- 
gether with additional reference to the work of 
a French surgeon hitherto unnoceef 
Codmlla in 1905 advocated skeletal traction, 
the first step forward in this work, but failed to 
note tjaf fheslje>s of/oJvexDusr not m>ssa joint 
and that it must be graduallj applied over 3 
penod of time 

Beginning in 1908, hfagnuson ampbfied previ 
ous work Attempts to lengthen the tibia by skin 
traction have been tried and discarded as late as 
191S Putti m 1912 advocated direct skeletal 
((action on either end 0/ the dn id«f bone which 
IS the principle I have called distraction, without 
the passage of the pins {.ompletcly through the 
evtremilj Other workers have had dilEcuItj m 
preventing pins in the apparatus from slipping 
AbbottofSt I,oui5ini927 passed thcdistracting 
pins completely through the extremity obvutmg 
the danger invited by Putti s method Jvumerous 
other methods hav e been dev tsed and desinptions 
of some of them published but all of those success- 
fully used have embodied the pnnaples of dis 
traction transfixationofpins and gradual length 
eiw’vg 

Following publication of prebminan work witb 
skeletal distraction in 1931 Treceivedacommunj 
cation from Pr O Lambret of I rile France in 
which he referred to a prc'^entation in iqii before 
the Socriv of Surgery of Fans pahhsherf 10 the 
Presse MtdtcoU m Jul) of that year, which 
embraced the principles of distraction and trans 
fixation Included was a two pin apparatus for 
use on fracture cases In tgib this was agam 
published m Grand Traill de C/iirurpe toother 
mth illustrations of the apparatus and roentgtno- 


Ftom the Depirtintnts ol Orthol 

HospuU »od lolyctnii. UoipiUl 


grams of cases Priority for fhc first application 
of real skeletal distra'-tion pLs Iransfixat on must 
therefore, go to Dr Lambret who used it m fnc 
tures only Us development in actual lengthen 
ing of an extremity has occurred since that tune 

The principles involved m successful lengthen 
mg of a bone of an extremity are (i), ske!e*a! 
distraction Teqitinng the application 0/ positive 
skeletal tractive force to cither end of a dmded 
bone wathout the interposition of a joint, (j), 
complete transfixation of pins with lengthening 
forte applied on both ends of thepins (j), gradual 
lengthening over a period of tune (4) mam 
tenance 0/ skeletal distraction for a sufficient 
period of time following lengthening for wliJ 
union to octur 

Apporoius As late as 1929, a single pin m the 
upper tibia and m the hmer libia msj hemg ostd, 
l^elher with a supporting splint or frame to 
mainiam balance of tne foot and lower fragment 
DifTicuhv of maintaining alinement and develop- 
ment of a pressure sore over the os calcis on an 
early case Wted me to the use of an additional 
pm through the os calcis allowing direct skelewl 
control ot the foot and lower fragment iien 
then sufficient control of alinemeni was n^t tasi') 
maintamed so that in 1930, five pms m all were 
being used, two m the upper tibul fragment two 
in (he lower tibial fragment, and a free pm 
through the os calcis In addition, a drill guidt 
was devised for placing these pms accura’tly in 
aiinemect and m 1934 additional sleeves were 
made lor the guide for the placement of Kirschner 
wires Since that time, wire has been used m 
cluldrcn and pins have been employed m older 
youths and young adults Apparatus showng 
(he u«e of both wires and pins is appended (rig 
1) The apparatus consists ol two side bars wvitv 
ratchet operated by keys a dnil guide and pms 
Of wires k\’hen set up, the ®ide bars are placed 
upon the ends of the four wires or pins extending 
through (he extremity, and locked to them by set 
screws WTien locked to the pms m this wav 
there is abso’ute ngiJuy and m tie case ol 
Kirschner wire, the same rigidity is pr^nt as 
soon as the spreaders have been tautened on toe 
xnres The spreaders themselves act a* & 
pending apparatus wherebv the extremity cvnW 
slung to a Balkan frame When pins are used 
lie four comers of the apparatus arc comiectea 
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bv vnre loops to a single supporting wire for over- 
bad suspension. The pin or wire through the os 
calds proddes not only for support of the foot 
but maintains dorsifiexion thereof. The support- 
ing cable for the os calds pin is kept fastened at 
an angle toward the head end of the Balkan 
frame, a padded rest being placed between tte 
metatarsal area of the foot and the supporting 
cables or Kirschner spreader. The side arms are 
prodded with holes at one-half inch inteiwals for 
a sufficient portion of their length so that they 
w ill accurately fit onto wires or pins drilled through 
the guide and any length of tibia can be accom- 
modated. Lateral or anteroposterior angulation 
of fragments is under the complete control of the 
surgeon Lateral angulation can be secured or 
corrected by rolhng out either side arm sepa- 
rately (Fig 2). lateral displacement can be 
overcome by sUding either fragment sideways on 
the pins or wires and anteroposterior angulation 
can be secured or corrected in either fragment bj’- 
the use of levers placed between the proximal or 
distal wires and drawn down and fastened to the 
side arms All these corrections of displacement 
have been easily and safely overcome in actual 
cases by the means given without anesthesia and 
dunng the actual process of lengthening 
Operative procedure has changed in the last 7 
years, both as regards the main procedures and 
as to mechanical details developed to prevent 
complications If followed through carefully, 
though quite e.xtensive, it progresses rapidly and 
smoothly. A tourniquet is always used. It is 
perhaps best to tabulate the procedures. 

1. Iiiasion. Achilles tendon lengthenmg is 
done by inverted “L” incision to mamtam con- 
tinuity of tendon tissue If further dorsiflexion 
of the foot is needed, the deep layer of the crural 
fascia underneath is dixdded vertically. Posterior 
capsulotomy of the ankle itself has not been 
necessar5% 

2. Inserhon oj pi7is. Four pins or wires are in- 
serted through the tibia by means of a dnll guide 
Inserting these pins, two should go through the 
upper metaphj^is and two through the lower, the 
pms being separated r inch The skin should be 
retracted as firmly as possible toward the center 
of the leg to allow for stretching required during 
later lengthemng (Fig 3). As the skin has been 
thus retracted toward the center of the leg, the 
driU guide is placed firmly against the skin with 
the templet of the guide parallel with the sagittal 
plane of the tibia and not with the leg. The 
guides themselves should be pushed through the 
templet until they are in contact xvith the st in 
Pressure then applied wiH mark the skin at the 


point of contact with the guides. Tiny stab inci- 
sions can be made through the skin at the marks 
left by the guides. It is well to note that the 
gmde should be alxvays held on the inner and not 
the outer side of the leg. The guide is agam 
placed on the leg with the skin retracted toward 
its center, and a drill hole is placed through the 
low er guide. A pin placed through this guide and 
hole can be forced through the anterior muscle 
bundle of the leg and a nick in the skin is made 
over the end of the pin thus allowing it to emerge 
externally MTien this pin is in place, the appa- 
ratus will be well stabilized for setting the other 
pins The second of the distal pins can be placed 
in similar fashion It is e.xtremeh- important 
when placing the third pin of the series which is 
ne.xt to the top, that the drill guide be sprung 
forward one-fourth inch on the lower two pins 
before the hole is drilled (Fig. 4). This third 
bole is drilled but no pin placed through it until 
after the fourth pin has been drilled for, put in 
position, and the drill guide removed. Then the 
third pin can be driven into place and the fifth 
pin placed through the os calds In the use of 
Kirschner wire, the same procedure is followed, 
the wires being introduced directly without drill 
holes The reason for the offset third pin is to 
proxide for forcible maintenance of contact of the 
tibial fragments follownng osteotomy, thus pre- 
venting antenor bowing. Dressings wrung out of 
Dakin’s solution can be placed over the ends of 
the pins before the ne.xt step is taken 
j. Osteotomy of the tibia Through an antero- 
medial incision, ie tibial shaft is e.xposed in the 
central area and by motor saw, its corte.x is cut 
through near the internal border and on the lateral 
surface. These saw cuts are joined below by a 
transverse cut in front and above by means of the 
Gigli saw behind This leaves a tongue aboxe 
and grooxe below with the tibia slants! slightly 
on the pms so that lengthening causes increased 
forceful apposition of fragments The fibula is 
easily reached intramuscularly through the lateral 
tibial periosteum and dixdded by osteotome. 
IITiether single or double osteotomy was done 
(Fig. 7) has seemed to make no. difference in the 
lengthening result, and the level of the osteotomy 
(Fig g) is unimportant Through the same ind- 
sion, dixdsion of the leg fasdas can be done but in 
none of the cases subsequently reported has it 
been done In view of results it seems unnecessary. 

4. Placement of side arms. The side arms of 
the apparatus can now be placed on the four 
tibial pins and extended to tautness by the keys. 
By sbding the lower tibial fragment, lateral dis- 
placement can be overcome (Fig. 2d). If slight 
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lateral angulation is present, further extension of 
one side arm lull overcome n (Fig ic) Antero 
posterior displacement is impossible and the frag 
ments mil be found \ et> firmlj held in appostUon 
due to the offset third pm descried IVhen per 
feet almement has been secured, one can proceed 
mih the closure 

S Mound closuTt Wound closure should be 
mth interrupted silk, Stewart, or submanne suture 
and should include merely the skm and ^11 the 
fattv subcutaneous tissue Not only is it not 
necessary to close the periosteal layer, but it mil 
be found to be impossible to do so No deep 
sutures should be used 

<5 Dressings Dressings wrung out m DaUn’s 
solution should be very lightly put m place, not 
forgetting to dress the tendo achillis inasion as 
well as that of the osteotomy The pin dressings 
have already been applied 

7 5 »s/>e«sio» oj apparclus The patient is 
returned to bed and the apparatus suspended from 
an overhead frame At first counterbalancing 
weights were used but it has been found that the 
patients are more comfortable and the apparatus 
more stable with fixed suspension all support 
bejjjg through wires permanently fastened to the 
ov ernead frame at a definite lev el without pulley s 
or counterweights A slmg of muslin fastened to 
the side atm may be placM under the calf to give 
a sensation of support and relieve tension on the 
suture line This support should not be too great 
or It will cause anterior bowing of the fragments 
(Fig s) 

8 Suture remo"al Removal of sutures should 
be done on the seventh day, great cate being 
taken to remov e the dressing only ov cr the suture 
area of the tibia and tendo achillis wathoul disturb 
ing the dressings covenng the emergence of the 
pins from the leg This is generally easy to 
accomplish since the dressings were placed on the 
pins before actual lengthening operation on the 
tibia was begun 

0 Lengthening process Lengthening should 
not be begun until 2 or 3 days after removal of 
sutures when all dressings are off and the actual 
incisions and the whole leg and foot are open to 
inspection except the emergence of pm holes If 
any complication such as hematoma or infection 
develops during the course of lengthening no 
further attempt to secure extension should be 
made until the hematoma has been evacuated 
and healed or other complicauon has been over 
come In the usual case incision healing will be 
present by 7 days, suture holes healed In the 
ninth or tenth day and lengthening can safelv 
proceed thereafter at the rate of one tenth of an 


every other day or slightly faster In cbl 
dren, union will be occurnng by the lime length 
ening is secured but m adolescents and adults no 
fear of union occurring to stop lengthening need 
anse In fact, it is delayed in adolescents and 
falls to occur without additional bone graft m 
adulU Plenty of time is allowed therefore, in 
these latter cases for overcoming complications 
and still securing lengthening 

10 Fixation \\hen the desired or maximum 
amount of lengthening has been secured the 
apparatus and limb arc remov ed from suspension 
The dressing on one side of the os calcis pm is 
pulled off tbe pm, iodine and alcohol applied at 
the point of passage through the skm and the pin 
IS cut off with sterile rivet shears at a point which 
lies beneath the dressing and has remained sten/e 
throughout the lengthemng The remainder of 
the pm can be pulled through tbe os calas and 
iodine inyccfed through tbepinhoJcwiihoutanrs 
ihesia or pam to the patient Tbe pinholes ate 
uniformly without sensory nerve suppiv Dress- 
ings arc placed over the os calcis pinholes 4 
piaster cast 1$ applied inside the side arms firmly 
incorporating the tibial pins and their dressings 
in plaster Follownog hardening of the cast, the 
pins are cut between the cast and side arms with 
nvcl shears, and the ends of the pins remaining 
are covered with another layer of plaster bandage 
When wires are used clips on the wire ends are 
included in the ca-t to prevent the wire* f««n 
bovnng The plaster boot should extend up the 
thigh to give a sense of stability to the patient 
The cast can be cut and wedged to -get perfect 
almement, and reinforced at the cut with a few 
layers of plaster to maintain correction Actual 
contact of fragments is positively maintained h\ 
Ihe four pins remaining in the tibia The palienl 
can now become ambulatory on crutches 

II Osteoplast} Osteoplasty of the upper 
defect IS generally required if the patient is over 
It years of age and alwavs required if the patient 
IS an adult Graft of the lower defect has not 
proved necessary due to the large mass of shaft 
left there at time of operation (Fig i) My the 
time lengthening is complete roentgenograms 
will give a definite knowledge as to whether tone 
graft to fill the upper defect in the tibia behind 
the longue 15 necessary There are several rea 
sons for having the tongue cut above, 
most important is that it places the defect which 
1$ largest toward the upper part of the tibia 
osteogenesis is best If osteogenesis has failed to 
pregress bv the time lengthening is complete, 
there is no reason for delav m grafting this upper 
defect It can be done within a week of the appli 




Fig I Lengthening apparatus as applied mth three- 
sixteenths inch drill steel pins and Kirschner lines Note 
fifth pin through the os calcis and support of padded bar 
under metatarsals Tongue and grooi e osteotomj of the 
tibia shown, leaving larger portion of tibia below which 
regeneration is slower Single osteotomy of fibula present 
The offset position of the third pm hole causing forced 
apposition of fragments can be seen Note distance of pm 
holes from jomt surfaces and osteotomy site Plenty of 
room left for dressmg and exposing osteotomy wound 
inthout changing pin dressings or exposmg points of pm 
entrance 

cation of the supporting cast through a window 
m the cast, bone being taken from the other tibia. 
Strips of bone are inserted in the defect abutting 
the lengthened fragment ends, thus preventing 
telescoping and loss of length Following place- 
ment of the graft, the cast is closed again and 
remains in place without further disturbance until 
sohd union has occurred 

APPLICATION OP PROCEDURE 

Twenty-four tibial lengthenings have been 
completed in the past 8 years (Table I) These 


Tig 2 a and b, Diagrammatic sketch to show method of 
correcting anterior or postenor angulation by use of lexers 
placed betw een the upper and low er wires The action of 
the lex er in a is the same as that caused by the offset third 
pin at time of operation c. Correction of lateral angulation 
by lengthemng of one sideann Mhen wares are used they 
go through the distal fibula MTien pins are used they are 
placed anterior to it d, hlethod of correcting lateral dis- 
placement by sliding fragments sidewa\-s on wares e, 
Strips of cortex (represented as a block) hax e been remox ed 
from the other tibia and inserted behmd the tongue in the 
upper defect, thus prex enting loss of length and hastenmg 
osteogenesis by acting as grafts This must be used on 
adults 

have been separated into three classes for studx', 
as they vary considerably regarding the ease of 
lengthemng and period required for the end-result 
secured Six of the cases have had shortening 
following poliomyehtis, 13 were short normal legs, 
and 5 were recent fractures By short normal legs 
I mean legs in which there was no pathological 
condition e.xcept for the shortening itself and no 
muscular paralx'sis The\' include 4 cases of mal- 
union of fracture of many months’ duration, i due 
to tubercidosis of the hip, i due to shortening of 
the thigh from osteitis fibrosa C3'stica of the 
femur, 2 following earh’ closure of the epiph)’'seal 
lines of the tibia foUoxving injury^ 2 resulting from 
old congemtal dislocation of the hip, and 3 due to 
dyschondroplasia These three lengthenings for 
dyschondroplasia occurred in 2 patients, 1 of 
whose legs was lengthened and later reoperated 
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F»g 3 ThtsVin »s tetTactwl toward tbt tiMtr of the 

Jfg fo aJJoiv ior rte alnUhing n hi)J nctne as the lee b 
lengthened The second pm has been dnlW through to 
thesVin and thejhin is being stretched over the end iouard 
the center of the leg before it it nicked by the scalpel for 
passage of the pir 


on and lengthened further She was a chondro 
d>strophjc dttarf with a \cr> short femur and a 
toial of inches h^s secured bj (be (ho Jeng(h 
enings other had a d> schondroplasia o{ the 
whole lower ettremn>, e\enl> balanced between 
the tibia and femur The third classthcattort of 
cases was recent fractures and of these there were 
S All Were seen within t to 4 weeks lollowing 
(raciure and were easil> lengthened and length 
ntamiained 

Fi\eof the S4 cases ha%e been done toorecentlj 
to report (wUhui the last tS months) so (hat 19 
remain for stud> Of the cases indicated for 
studt the most recent was done 28 months ago 
and the first 8M\earsago 

Cam »H {Table II) The greatest gain 

in length secured bj one operation was inches 
in a case of poliomtehtis (Fig 9) the least i«4 
inches In everj case, the gam secured was the 


Fig 4 tbove (be drill $ui<j« » tiwun beuieipwit; 
(orward (or Ibe placing of the eOset third pin This uiU 
cause forcUite apposiCton of framents later Tins or vires 
ate spaced at one inch intervals Belou all five pint ace 
•0 place Note the offset third pin froro the bottom in the 
tibia wbKh maintain* foreiWe contact of (ongue »i/i 
groove and preienij anterior boning 



total amount required to balance the patient 
Childroj were measuirf e\«r> 3 montfo for 9 
months to 1 year to estimate tie rate of shorten 
mg 

Lengthening was then planned to care for 
the estimated amount of shortening at lime of 
cessation of epiphyseal growth No child bclon 8 
years of age was or should be operated upon 
lounger than this we could not satishctonlv 
estimate the rale of growth All the adult 
patients were examined before operation plaang 
a raised shoe or block under the foot and their 
gait and posture noted to determine accuralefy 
the amount of lengthening which would be opti 
mat (Fig 6) Frequently a complete lengthening 
to match the good leg would not have gncn a 
good general correction to their posture as fixed 


TABLf I — OISTEIBUTION OF CtSES 


Fig S » Tbe result of suspwsion of the leg 1^ pins » 
a ihimitnK of the scar due to pull on the tissues over the 
libia by the sagging calf b Support of the eaU r# • sTine 
passed over the side arm* release* the pua on llw sulunr 
hne resulting in quicker healing both of tie skm ucukhi 
and of the bony structures nith a ihicitr pad of soft tissues 
over the tibia at completion 0 / che case 


Matumon fracture 
Tbbercutons cl kip 
Osteitis ftbrosi cjsiica femur 


Ihsl^tioa ol , 
D> achondroplasia 

Acute fnclure 


Total number tibial lengthenings 
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TABLE n — STOIMARY OF CASES 



Case 

Xo 

1 

Gam 

inches 

Speed 
inches 
per diem 

Stat 

Ram 

inches 

Pam 

daj'S 

post- 

operati\e 

Pms out 
months 
po«t- 
operatue 

Follow up 
jears 
post- 
operatnc 

Complicating 

factors 

Acute fracture^ 

I 

r 



i 

1 : 

■7 

X 

Fractured nb,emp\ema 
perforated lung died 



Immediate 

Full 

[ Rclie\cd j 2 1 6 ' 2 

Graft 

3 

I’i 



1 1 

37.' 

Compound 

4 

j I " 



i 7 1 

6 

Graft 

1 ^ 

I*; 


I 

1 1 

3 

None 

Suppuratne knee 

6 


■* 

1 

1 

4 1 3 

7;; 

Graft 

Fracture 

7 

= 

A 


■ 1 7 

S'. 1 

Graft 

Fracture 

S 

I’r 

i 5 j 

1*3 

1 1 

4 

Old age 

Chondroplasia 

9 

1J4 

t 

as 

' s 

7 1 I't 

6 

Infected 

Pohomjelitis 

10 

0 - 

iV 


‘ i ^ 

! 4 

Delajed union 

Fracture 

XX 

2 i 


;; 

. 1 

6 <; 

Xone 

Poliomj elitis 

77 

iH 



4 j 4 

S'i 

None 

Poliomjelitis 

13 


% 


5 t 

\ 

Graft 

Closed epiphj-sis 

14 

1 

A 

t' 

4 1 4 

i 

[ X’one 

Pohomjelitis 

15 

i 


r. 

to 1 4'1 

i 6 ', 

[ Infected 

Suppuratt\‘e hip 

z 6 

1 1;.' 

1 

10 j 

t6 1 5 

! SJ. 

1 Infected 

Poliom^ ehtis 

■7 

1 = 


's ! 

31 j 16 

i 4 ‘i 

Dela> ed union 

’I'uberculo^is of hip 

1 IS 1 1 



7 1 3 

3'7 

None 

Fracture 

I 19 1 I'.' 

! ij. 1 I'; 

7 i 

1 si: 

Xone 


changes had already taken place in the spine and 
pehas to accommodate some of the shortening 
present in the leg. For this reason, adult short 
legs were not al\\ays lengthened to match the long 
leg but merely enough to give them the best pos- 
sible stance and gait as determined before opera- 
tion In all cases but i, the desired amount of 
lengthening was secured This case was the chon- 
drodystrophic dwarf in whom it took two separate 
lengthenings, 3 F 2 j’ears apart, to overcome enough 
of the shortening to give her a fair stance and gait. 
In none of the cases did the lengthemng secured 
prove too much and throw the paUent out of 
balance. The speed of lengthemng is also shown 
m Table 11 but certain points which are verj- 
important might not easily be seen The recent 
fractures permitted immediate attainment of full 


Fig 6 a, The block used here is not enough to com 
pensate for fuU amount of shortening Fixed spine am 
pell, 1C changes were present which made this raise of thi 
leg comfortable and helpful FuU correction bv a lon-e 
block caused the paUent’s trunk to shift to the left am 
gax e her a se\ ere posture defect, b. This patient has perfec 
balance resulting from fuU correction of shortenmg by i 
block under heel before operation, proof that fcred spmi 
and pelinc changes do not contra-mdicate full lengthenin' 
ot the short extremity m this case ‘ 



Fig. 6. 



































Fig 7 \oungaduU s;{yearresu!t DottbleoslMiomy 
of bbuU us«d Upper aite nealed and all lengthening nas 
gained through louer Single osteotomy of obula prefer 
able Crafting of tibial defect done both by onby and 
interposed bone Pin holes shoiv complete cl^re Plac 


ing pms further posteriorly would base pre\entcd slight 
amount of anterior bowing and this could base Imn 
removedbvwedgiBgtbepest lengthenmgast ^ote{HIa^ 
amount of immediate gam m lengthening at the lime of 
operation 


reposition (Fig lo) Three of the four malunton 
fractures though solidly uiuted and many 
months old, permitted full gain of length nXlun 
an hour on the operating table one of them 2 
inches (Fig 1 1) and 2 others iK inches each 
The fourth malunion fracture, though onK 5 
months old ttas only lengthened a twelfth of an 


inch a day ’ All the other short normal legs were 
lengthen^ over a period of time It will be noted 
that in 2 of them which were lengthened too 
rapidly (at the rate of one fourth and one sixth 
inch a day respectit ely) the incisions brole dorm 

•P Bi Sktleul i Iraeii n, dKripti n «I »pp«rnui Divd U 
D •> fik Swf C,yT« 1 19JI i» Sgj-ssi 
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Fig g Adolescent poLom>eUtis, 3 j ear result Length- 
ening of sM inches completed in 14 months Lumbar 
s>’mpathetic ganghonectomy to increase blood supply of 
blue paralytic leg, subtalar arthrodesis, postenor ankle 


block and knee fusion all preceded lengthening Mote 
angulation corrected at time of cast application Pm holes 
healed, single fibular osteotomy, reformed marrow caidty. 
Rather marked ankle eiersion not appreciable clinically. 


Only one other infection in the series occurred and 
this was due to the use of deep sutures and vase- 
hne gauze dressing. All three healed, united, and 
maintained the length gained. The}' have shown 
no recurrence of infection during the past 4 years 
An average speed of one-tenth of an inch a day 
during the complete postoperative period of 
lengthening is within safe limits and a greater 
speed is dangerous The immediate gain in 
lengthening at time of operation, except in frac- 
tures, is about one-fourth of an inch, and it is 
not possible to secure more than three-eighths of 
an inch in short normal legs or poliomyelitic legs, 
even with very forcible extension of the appara- 
tus (Fig 8). 

Postoperative pain has been considered a reason 
for avoiding leg lengthening, but as can be seen 
from Table 11, it was not persistent except in 3 
cases Two of these 3 cases were the ones in 
which lengthening was started immediately after 
operation without waiting for wound healing, and 
continued at too rapid a rate, namely more than 
one-sixth of an inch a day. The third case was a 
young woman who complained continuously, until 
after apphcation of her cast following completion 
of the lengthening. The length of follow-up on 
all cases is included in the same table for con- 
venience. 


Numerous questions have arisen regarding the 
pins placed through the tibia and some of these 
questions can now be definitely answered. In i 
case, the pins remained in position without infec- 
tion or change of dressing for 16 months. They 
were still tight at the end of that time. The 
average length of maintenance ui siln was between 
3 and 5 months In 16 of the 19 cases the pins 
were stiU firmly in place at time of removal, and 
without apparent bony absorption surrounding 
them. In only 3 of the cases was there infection 
of pinholes. These 3 cases included the two which 
were run out too rapidly, and the one in which the 
wound broke down due to deep sutures. In aU 
other cases, pinholes were dry and without dis- 
charge. All pinholes healed within 3 weeks except 
in 2 of the infected cases mentioned. One of these 
required 3 months and the other 4^2 months to 
heal. The holes in the tibia caused by the pins 
filled in completely in 8 cases, almost completely 
in 2 others, and partially in i other. In all 
remaining cases the hole which persisted became 
surrounded with cortical bone with rearrangement 
of the internal structure to assume new lines of 
force (Fig. 12). In i of the cases lengthening was 
too rapid and a sequestrum formed which was 
easily removed, healmg took place subsequently 
and left a leg with full regeneration of the tibia 






Fis ff \ounEtduU 6)«ir 
retulc Malunion fnctuit o{ 6 
months duration rfdund in i 
hour It ith apparatus (open op 
eraiion) ttide slnppioi of the 
periosteum oiieoiomyofcallui 
area great extensite forte and 
manipulation of fragments and 
soft tissue n ilh distractit e forte 
acting SotepinhoInsliUnot 
completely closed 



hig 12 Necrosis of the 
wound rcsullcti in this cate 
from the U'e of deep sutures 
and vastlinedres ing Oneioi 
one half inch gain maintained 
Ilealingof skin ind lonedefect 
was rapid and the same leg»»» 
lengthened another t inches 
within the past year without 
complication Note cortical 
bone formation afmul tower 
pin hole and realineil lines ol 
force in sumMioding bone 
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I ig to Coitimmuled acute 
fracture reduced «:th leg 
lengthening apparatus closed 
method and placed m irome 
diate ca t including the pins 



}ig It ^oungadu1c.6>ear 
result ^UIunlOI| fractured 6 
months duration reduced in t 
hour with apparatus (openep 
tralion) wide stripping of the 
periosteuRi osteototnyofcallus 
area great eaienti\e foreeand 
manipulation of fragments snd 
softtissutwithdiilraeuseforec 
acting Notepmhohiitillnot 
completely closed 



hig I! Necrosis of the 
’'•ound ttsuKesl in this case 
from the use of deep sutures 
and vaseline dressing One and 
one half inch gain maintained 
Ilealingof skin and honedefecl 
nas rapid and the same leg «as 
lengthened another a inches 
within the past >ear without 
complication Note cortical 
bone formaliin alioul liwer 
pin hole and reaUned lines of 
forte in surrounding lione 
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TABLE HI —DISABILITY TABLE BL— COMPLICATIONS OP LENGTHENING 



Total 
\\ ceks 

Partial 

Months 

Retarding Factors 

Pohomj elitis 

4 . uncomplicated 

6-15 

BB. 

Age — ^length gamed 

1 complicated 

12 

1 23 1 

Infection 

Short normals 

4 uncomplicated i 

2-J2 i 

■Wi 


complicated 

6-S 

4-a6 

Bone graft — ^Infection 

\cute fractures 




2 simple 

1 

4-S 

Comminution 

i compound 

I 

4-15 

Infection — ^Xonutuon 


m lengthening due to intact fascia was noted. A 
drain was used on one of the early cases, but it is 
believed better to take the nsk of an occasional 
hematoma The optimal dressing is one nning 
out of Dakin’s solution and was found to leave a 
cleaner incision than either drj' or vaseline gauze. 

The period of disability is shonm in Table III. 
The greatest factor extending disability, appears 
to be the age of the patient Children unite verj' 
fast and can be completely ambulator}' in 4 to 7 
months. Adults requite 12 to 16 months One 
infected case required 33 months. A safe average 
would be a year. Infection dela3-ed the end-result 
in each of 3 cases tremendously. 

Complications are shown in Table IV There 
was infection in 3 cases, 2 follom'ng rapid length- 
enmg and i from use of deep sutures and macer- 
ations by vaseline gauze dressing. I believe that 
they can be avoided by slow lengthening; the use 
of silk sutures, avoidance of locked stitch, deep 
sutures, and drains, and the use of a dressing 
UTung out in Dakin's solution Delaj ed reossifi- 
cation occurred three times, and in each instance 
was directly attributable to the age of the paUent, 
the length of the gap left in the tibia or the small 
size of the upper tibial tongue (Fig S) Non- 
umon which required grafting occurred four times 
and uas the result of compounding or comminu- 
tion of prenous fracture, failure of sufficient 
continuity of bone contact, or age of patient All 
uere grafted successfully. Anterior bowing oc- 
curred 5 times in the early cases of the series 
It has not occurred since the offset third pin has 
been used and the cast Hedged, nor has it been 
enough to embarrass the operator or patient. It 
rarely occurred dunng lengthening but generally 
afterward when skeletal tractionhadbeen removed, 
and the puU of the muscles bowed the soft new 
bone (Fig 15) Moderate eversion of the foot at 
the ankle occurred 6 times In onlv i case was 
It of sufficient_ extent either to come to the 
patient’s attention or to require correction In 


Complication 

Xumber | 

Causal factors 

Infections 

2 

Too rapid lengthening, 
catgut sutures, 
locked stitch, 

ATiselinc dressing, 
deep sutures used 

Slow re-ossification 

3 

i 

Age of patient, 
length gaineti 

Bone graft rc<j aired 

1 

i 

\ge of patient, 
compound fracture, 
comminuted fracture, 
failure of continuit\ 

Anterior boning ■ 

1 

1 

a ( 

1 

1 

Earl> cast remo\*al, 
third pm not onset, 
first cast not wedged 

AnVle c\ cisjon 

6 ! 

Eatl> fibular unon, 
ipcomplete o^teotomi fibula 

Hcmalonu 1 

1 

Unknown 


that case a later osteotomy of the tibia and Gbula 
corrected the deformity. In 2 instances the 
eversion was spontaneously corrected by epiphys- 
eal growth in less than 3 years. Hematomas have 
occurred twice, and in each instance have been 
evacuated successfully without infection and with- 
out preventing completion of lengthening. It is 
imperative to await complete healing of a hema- 
toma. Reoperation is always possible at a later 
date, proidded one has not rashly proceeded with 
the lengthening and lost the e.xtremity tlirough 
infection. Cams foot and hammer toes gradualJy 
develop during lengthening, due to tautness of 
fle-xor and extensor tendons In no case ffid thev 
persist The muscles gradually stretch after 
lengthening is complete and the foot and toes 
straighten out. A new marrow cavity developed 
in every case, and several times was present as 
early as 4 to 6 months after operation. There 
were no cases of footdrop, either femporar}' or 
permanent, nor eHdence in any case of peroneal 
or tibial nerve irritation or paralysis No extrem- 
ity showed decreased blood supply due to stretch- 
ing of the blood vessels 
There were 46 other operations performed on 
these 24 patients not including the lengthening 
operations and grafts of the lengthened site. 
Most of these other operations were on poliomye- 
litis patients Their reconstruction is always more 
complicated than the ordinary case. In "2 cases 
lumbar syanpatheric ganglionectomy was done so 
as to secure sufficient circulation for lengthening. 
The child who gained 6 inches in length from 
growth, following tibial lengthening, was not one 
of these, therefore his growth could not be attrib- 
uted to that procedure Other reconstructive 
operations on poh'am3'eIitic cases included one 
osteotomy of the tibia and four osteotomies of 





















OPERABILITY IN CANCER OF THE RECTUM 

T E JONES, M D , F A.C S , Cle^ eland, Ohio 


E \T:DENCE of the fact that operability is 
a more or less vague term is apparent 
when one reads the literature and finds 
' that operabilit}' statistics in cancer of the 
rectum are at great vanance, being quoted from 
25 to 70 per cent. Many of tliese statistics are 
presented by able surgeons of equal capabilities 
and the only way the ivide difference can be e.v- 
plained is that figures are amved at b\' entirely 
different methods of analj'zing groups of cases 
It seems to me that a simple method of computing 
our statistics could be used, so that various series 
of cases could be compared on an equal basis 
With this object in \-iew, a critical anah'sis of one 
hundred consecutive cases of cancer of Ae rectum 
has been made, listing exactly what happened m 
each case For instance, a patient is adn'sed to 
have an operation and promises to go to the hos- 
pital but does not return Such cases make up a 
certain percentage of everyone’s total senes, but 
the question anses- ^^^lere should this case be 
classified’ One writer will not include the case 
while another will add it in his total I^Tien such 
cases amount to 10 per cent of the total, it is easy 
to see that a mde vanation in figures will result, 
but this would not be true if aU data were sum- 
marized in the same manner In the table below 
is listed e.vactl}' what happened to one hundred 
consecutive patients with prunari' untreated car- 
cinomas of the rectum as they appeared for es- 
aminaUon durmg a period ending Juh' i, 1937 


T.-^BLE I 



Patients examined 


too 

B 

Radical operation advised, did not return 


10 


Balance 


go 

C 

Operation not advised, too far advanced. 

It 



Palliativ e procedure advased 

9 


D 

Operated upon for cure 


>0 

70 

C 

Inoperable at exploration 


13 


Liver involved 

10 



Local fixation 

3 


F 

Operation completed 


57 


It is e-vndent that 10 patients (B in Table I) 
whose condition v; as considered clinically operable 
did not return for various reasons, ^^z , distance 
an ay from home, objection to colostomy, or de- 
siring another hospital or surgeon, therefore. 

From the CIe\ eland Clinic. 
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operabiht}- should be computed on a basis of the 
figure 90 ' I think this is fair because, if e.tplora- 
tion nere done, it is quite likely that in at least S 
cases the operation would have been completed, 
j'udging jfrom the number of cases with complete 
operation as shown in the table. 

An analysis of the inoperable group of 20 cases 
(C in Table I) is given in Table 11 

T.-EBLE n — .AX.tEYSIS OE rN-OPERABLE C.4SES 


No operation was adriscd in ii cases because Cases 
a Paipable Iner metastases 3 

b E.Ttensi\e local imasion i 

c Bladder perforation and age 2 

d rotation in patient aged 71 i 

e .■Vge 75, condition poor 2 

f Cache-wa and monbund . _i 

' II 


WTiile I am a staunch advocate of colostomy, 
there are certain patients for whom it is not indi- 
cated and, in this group of ii patients, I did not 
think it would add materially to their comfort 
Palfiative operations were advised m 9 cases for 
the following reasons: 

Cases 

Advanced lesions, ages over 70, condition poor 3 

Fixation and peK 1C metastases 4 

9 

PaUiative operations consisted generally in 
colostomy with or without radiation and, in some 
cases, radiation or coagulation without colostomy. 
The reasons for these procedures varied: (i) ob- 
struction, (2) liver involvement, extreme age, 
etc. 

In these two groups, then, which comprise 20 
cases, the condition was considered inoperable; 
on a basis of 90 cases, that is 22 per cent 

There remains a group of 70 cases which we 
considered to be clinically operable or at least de- 
serv'ed e.vploration, even though many were bor- 
derhne cases from the standpoint of fixation. 
Based on the figure of 90, this can be construed 
as an operability figure of 78 per cent. However, 
It Trill be seen that the growth in 13 of these 70 
patients (D in Table I) was found at e.xploration 
to be inoperable due to liver metastases (zo 
cases) and local fixation (3 cases). In this group 
of 13 cases, S patients had colostomi- and 5 did 
not, because it was estimated that death would 
!5 
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(he femur for genu valgus, genu %anis, or slight 
knee fiction defects, 7 subtalar arthrodeses, i 
postenor xinUe block 5 tarsal sections 2 knee 
fusions, 5 transplantations of the cstensor tendons 
to the dorsum of the foot, and * spine fusions for 
paral>ti<: scoUosis Besides these, the following 
reconstructi\e operations of other non p<dioin>e 
htic cases i\ere necessary pnor to leng&emng of 
the tibia One bone graft was done for non union 
fracture Three operations for congenital disloca 
tion of the hip had been done elsewhere on one 
patient and a shelf operation was done m our 
clinic to stabilize the extremity A tuberculous 
hip had four attempts at fusion before solid union 


was secured Eight skm grafts were performed in 
4 tcaumatic cases before lengthenjn|, to remoie 
adhcTiKit scar Slid coier the tibia ATammeclomy 
fusiOQ was done in a case of chondrod)'Slropbic 
dwarf with hemivertebra, angulation of tte tord 
and bladder symptoms 
In concluding there have been no mortalities 
no loss of extremities no failure to gam or main 
lam length, no non union, and no unhealed or 
disabled cases To take a senes of such cases and 
carry them through successfully entails strict 
adherence to detail and technique, and personal 
attention tp every step of the procedure through 
out the patients operation and conval«cence 
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E vidence of the fact that operability is 
a more or less vague term is apparent 
when one reads the hterature and finds 
' that operability statistics in cancer of the 
rectum are at great variance, being quoted from 
25 to 70 per cent, hlany of these statistics are 
presented by able surgeons of equal capabilities 
and the only vay the wide difference can be e.'i- 
plained is that figures are arrived at bj’ entirel3'- 
different methods of analj-zing groups of cases 
It seems to me that a simple method of computing 
our statistics could be used, so that various series 
of cases could be compared on an equal basis. 
With this object in yiev>, a critical anal3’sis of one 
hundred consecutive cases of cancer of Oie rectum 
has been made, listing e-xactW what happened in 
each case For instance, a patient is ad\nsed to 
have an operation and promises to go to the hos- 
pital but does not return Such cases make up a 
certain percentage of eveiy'one’s total series, but 
the question arises' YTiere should this case be 
dassiSed? One VTiter will not include the case 
while another will add it in his total Wffien such 
cases amount to ro per cent of the total, it is eas3' 
to see that a wide vanation in figures will result, 
but this would not be true if all data were sum- 
marized in the same marmer In the table below 
is listed exactl3' what happened to one hundred 
consecutive patients with pnmaT3' untreated car- 
cinomas of the rectum as they appeared for ex- 
amination dunng a period ending JuK' i, 1937 

T^BLE I 


\ Patients examined 100 

B Radical operation advised, did not return 10 

Balance 90 

C. Operation not adnsed, too far adtanccd. ii 

Palliative procedure adi ised 9 

20 

D Operated upon for cure 70 

E Inoperable at exploration 13 

Li\ er in% ol\ ed 10 

Local fixation 3 

r Operation completed 57 


It is exndent that 10 patients (B in Table I) 
whose condition was considered clinical^ operable 
did not return for vanous reasons, viz , distance 
awa3’^ from home, objection to colostom3', or de- 
sinng another hospital or surgeon, therefore. 

From the Cle'v eland Clmic. 


operabilit3' should be computed on a basis of the 
figure 90 " I think this is fair because, if e.xplora- 
tion were done, it is quite hkeh' that in at least S 
cases the operation would have been completed, 
judging from the number of cases with complete 
operation as shots n in the table 
An anah'sis of the inoperable group of 20 cases 
(C m Table I) is given in Table II. 

TABLE n.— .AXALtSIS OP INOPERABLE CASES 


Xo operation was advised m ir cases because. Cases 
a Palpable liver metastases 3 

b Extensile local invasion r 

c Bladder perforation and age 2 

d rixaUon in patient aged 71 1 

e .^ge 75, condition poor 2 

f Cachexia and moribund i 

II 


WTiile I am a staunch advocate of colostomx-, 
there are certain patients for whom it is not indi- 
cated and, in this group of 1 r patients, I did not 
think It would add materialh- to their comfort 

Palliative operations were adxdsed in 9 cases for 
the following reasons: 

Cases 

Advanced lesions ages over 70, condition poor 5 

Fixation and pelvic metastases _4 

9 

Palhative operations consisted generall3’ in 
colostom3' with or without radiation and, in some 
cases, radiation or coagulation without colostom3-. 
The reasons for these procedures varied- (r) ob- 
struction (2) liver involvement, extreme age, 
etc 

In these two groups, then, which comprise 20 
cases, the condition was considered inoperable; 
on a basis of 90 cases, that is 22 per cent. 

There remains a group of 70 cases which we 
considered to be clinicall3- operable or at least de- 
serx'ed exploration, even though many were bor- 
derhne cases from the standpoint of fixation 
Based on the figure of 90, this can be construed 
as an operability figure of 78 per cent. However, 
It will be seen that the growth in 13 of these 70 
patients (D in Table I) was found at exploration 
to be inoperable due to liver metastases (10 
cases) and local fixation (5 cases). In this group 
of 13 cases, 8 patients had colostomy and 5 did 
not, because it was estimated that death w-ould 
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inten’cne before obstruction occurred Tf»ere&w 
based cn tie figure 0/90, ffierewere 57 compfcted 
operations, or 63 per cent nbereas computation 
on the basjs of the 70 explored cases xrould gjxt 
an operabibty figure of 80 per cent Further 
more, it v,ili be seen that excluding the cases in 
which the Iner was mvohed, we completed tie 
operation as far as the local lesion was ccmceraed 
in 56 of 60 cases or 90 per cent 

It IS apparent then wh> operability figures 
varj For purposes of companion therefore, 
operability figures should be reported both in 
relation to the number of cases seen and those in 
which operation is advised and in rebtion to the 
cases explored These figures bear out the fairness 
of eliminating the 10 patients whose condipon 
was thought to be operable but who cbd not return 
because it 13 quite likely that the same ratio of £0 
per cent oprabihty xrould hold as it did m the 
group of 70 cases so that the figures would not 
Be altered 

Of the 57 completed consecutix e operations iJie 
tsT* of operation performed is shown m Table 
III 

TABLE m 

C«w< 

Combined sbdominopeTmesI > t(«e< S4 

Colostomy and posterior rrwcOoo r 

Colostomy and seganenut resection t 

I Jfelrocoajfulaiioii (eatly lesion) i 

Total S7 

Mortality w ihis senes 4 

Based on sd major procedures 7 *% 

MOBT VUTi 

1 rom Tabic 111 it will be seen that 80 of the 100 
consecutive cases were considered operable clin 
ically, but 10 patients did not return so that 70 
entered the ho'»pHal for radical operation Due 
to reasons stated prcviouslv operation was in 
complete m 13 cases 8 patients had coloslomv 
oni> , and 5 did not There were no deaths in this 
group In the 57 lemaining cases 56 major pro- 
cedures were carried out lift) four erf thescwerc 
combined one stage procedures, and there were 
s two-stage procedures The additional ca e an 
carl) one ja which electrocoagulation was done, 
IS not counted as a major proceilurc and was not 
calculated m the mortality statistics 


In this group of 56 cases there were 14 females 
and ja males and their ages were as follows 

TABLE 1% —ACES 

*Jlo 34 jears t 

satoioyeart j 

4a to 54 years ta 

SO to 6^ years ig 

6oto6yyeari 11 

6s to 70 ) cm q 

70 to So jiin , 

It Will be seen that more than one third of 
these patients were between the ages of 60 and ,0 
}ears 

In the 56 consecutive cases in which a major 
operation was performed, 4 deaths occurred a 
tnortalit) of 7 i per cent Based on the 54 one 
stage procedures in which the deaths occurred 
It was 7 4 per cent 

The causes of death are shown in Table \ 
TABLE \ — CAUSrS Of DEATH 

Ctwi 

Pemonitis t 

rulmonary embolus « 

Broftcbopneomonw « 

One case of pentomtis and one of pulmonan 

embolus nere proved at autopsv ihe s olhers 

were clear cut clinical diagnoses (lable \ I) 


TABLE \I 



1 rom the standpoint of operability and mor 
tahl}, It IS obvious then that the one stage pro- 
cedure Compares quite favorablj with the multi 
pie stage procedures Tor purposes of analj-sis 
and comparing operabditj figures the simple taWe 
desenbed previously is suggested 
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CARCINOMA OF THE BLADDER 
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C ARCINOMA of the bladder, despite the 
varied technical procedures devised for 
its management, remains a distinct prob- 
lem in die field of urological surgerv'. 
Success in its treatment, commensurate with 
knowledge thus far attained in reference to car- 
cinoma in general, lies in early diagnosis and 
prompt institution of therapy. Centralization of 
therapeutic data for anal5'sis and statistical ap- 
praisal, as embodied in the Tumor Registry of the 
American Urological Society, will accomplish 
much in guiding the future therapy of this disease. 

The surgical pathology of vesical neoplasia 
offers a distinct challenge to those who undertake 
its management, for the bladder must not be 
considered a single physiological unit but an 
integral part of the entire urogenital sjuichroniza- 
tion Individualization in the selection of treat- 
ment is therefore necessary and should be guided 
by the characteristics of the neoplasm, its loca- 
tion, Its size, its relationship to renal function or 
dysfunction, its e.vtension into and beyond local 
barriers, and finally, the physical potentialities of 
the patient himself. Dart, recently, in reviewing 
1,224 tumors of the bladder, emphasized that 
cellular differentiation must be supplemented by 
the phv’sical characteristics of the growth if one 
wishes to grade carcinoma 
The multiplicity of the methods of surgical 
management permit a wide latitude of choice. 
One of these, transvesical diatherm)'^ or electro- 
coagulation, has received minimal consideration 
in the medical literature since its clinical elabora- 
tion by Corbus in 1921 Recentl}- there have been 
a few articles reportmg favorably on its use (4, 8) . 
Stimulated by these observations, a surv'ey of the 
case histories of patients treated by this method 
in the Urological Clinic of the Hospital of the 
Umversity of Pennsylvania between the j'ears 
1923 and 1936 has been made 

CLA.SSLFICATION OF ELECTXOSrniGERY 

The older method of destrojung bladder car- 
cinoma with the Percy cauterj' and glowing solder- 

From the Department of Urologj . Hospital of the Ennemitv 
of PeonsjUama, Philadelphia renns>l\ania 
Presented before The Philadelphia Urological Societ3* Ma\ 24 
1937 


ing iron met with moderate success. However, 
because of the rapid evolution of electrophysics 
and the introduction of refined electrosurgical 
equipment, these cruder methods have been dis- 
placed. 

In general, electrosurgerv', embodying the prin- 
ciples of the high frequency currents, has a three- 
fold clinical usage* first, the rapid, bloodless, 
aseptic severance of the normal tissue; second, the 
e.vcision or destruction of malignant tissue; and 
tliird, the coagulation of blood vessels 

The electrosurgical domain is composed of four 
general groups (i) “Acusection” refers to the 
cutting of tissue with the high frequency current. 
This term is derived from “acusector,” an instru- 
ment devised by Kelly and so named by him to 
differentiate the electrosurgical “ knife” from the 
scalpel. (2) “Electrodesiccation” effects destruc- 
tion bv' dehydration, the current being of the 
unipolar Oudin tj-pe (3) “Electrocoagulation” 
implies a thermic reaction, death of tissue being 
produced by heat coagulabon of the tissues This 
current is of the bipolar d’Arsonval tv-pe (4) The 
term “diathermy” is synonj-mous with electro- 
coagulation The dissimilaritv- in nomenclature 
represents a time factor, the longer the application 
of current, the more extensiv e the thermal effect 
in the tissues. Diathermy, therefore, implies a 
deeper penetration of heat; consequent!}* its de- 
structive effect is greater. 

DIATHERiTY 

The physical limits of diatliermy and its effect 
upon tissue depend on the amount of current 
generated and its length of application Radical- 
ism in Its apphcation to v'esical carcinoma is not 
warranted, for e.vtensive necrosis and sloughing 
lead to fistulous communication with contiguous 
structures — the v*agma, rectum, and peritoneum. 
The cure, if the patient survives, then becomes 
worse than the disease. 

Corbus used i ampere of current per apphcation 
of electrode in his e.vperimental work and postu- 
lated as a time limit of sufficient application a 
blanchmg and bubbling up of Ussue In 1925, 
Cunningham, Graves and Bovie clinicallv intro- 
duced the use of thermocouples in the bladder 
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Will to control saentiGcally the iheimil effects of 
diathermy Heat was recorded from xectuio and 
\ agina as an additional means of protection 

Our own technique consists in the setting of the 
high frequency apparatus so that with each appli 
cation there is a delivery of ijoo to aooo miUi 
amperes through a flat disc electrode which 
meaoures i centimeter tn diameter The amount 
of time to produce isdienua and bubbling of 
tissue tilth the liberation of gases is taken as a 
criterion of sufficient length of application This 
factor will be found to be directly proporuonal to 
the size of the electrode emploj ed the la^er the 
electrode, the longer the period of time to obtain 
ischemia A finger in the rectum or vagina is of 
distinct \ alue in «.le\ ating the bladder floor, while 
epicnlic sensation is an additional safeguard 
against too liberal diathermv 

Current delivered through (he active electrode 
Id concentrated in a small area and travels in a 
perpendicular and radiating direction thetefroio 
Coagulation is said to occur to a depth approti 
jnatelv equal to the diameter of the electrode, 
while the immediate peripheral zone is also affect 
ed As the current blinds out in the deeper 
structures coagulation is not produced but the 
thermal effect ts sufficient to interfere with the 
vitality of cells Thus there is what can be called 
an immediate direct and as immediate indirect 
reaction Blood and lymphatic vessels ate like 
vvi^ sealed which is an additional safeguard 
against local growth and metasia^is 

Corbus sumtnanres his expenmeniat work with 
diathermy on dogs as follows 

ThenBni<*diateeflectii»»'ow cooWibk ihrowgli odhe 
undetlyuig tiisjes tVe cBrct upon ilie o«p«» slnKtut«» 
being ihe same as that upon the [nu>.o«a This is Mlo* 
by an a^tic deaUi of the submuco<« and musrabri 
Round cell whltrat on ts narked only for Ihe fcrst } days 
Evcntuahy dieentitea ea is replaced ty a denseproUeta 
lion of fibrous tissue the line of demafi^fwB betotfn the 
treated area and the surrounding normal tuwe t»e4rg 
definitely preterved 

The ureteral wall may be burned bark w Oie dog 
almost to the entrance of the intramural portion The 
results in j dogs under observation for from j «o y months 
baie shown no d rangement of functioo in *6* ureteraf 
activ ity or ihe contracldity of the bladder Noobstnictwn 
to the ureteral outflow occurred in 6ie months 

It IS constantly to be borne in mind that Caulk 
and Hams showed that this current traveling 
ftoib the scuve to lie inactive pole folioweJ the 
channels nchest m electrolytes by prefeiww 
This means that the unne, the Ivmph, and ifie 
blood channels get the greafMt aitrent itad 
in the*^ channels the coagulating effect has the 
greatest penetration and depth 


SZIXCTJOV OF TKEATifEOT 
Our premises of therapy do not differ niatenalli 
from those in many other clinics Nevertheless, 
we feel that in attempting to achieve a so taUed 
cure, election of treatment «hoii!d be mdividuaJ 
tied and should be sufficiently radical to caitv a 
irinmal risk of operative mortality a^d to prom 
ise a ttinvalcscence free from excess morbidity 
The most radical procedures, such as total 
cystectomy, transpUnlation of the urelen and 
subtotal resection, while theoreli^ly appealing 
become less so in chweal application, because, it 
succcaa IS to be attained, cases must be chosen 
early when the growth is still small and localized 
(a dimcal exception rather than the nilei In 
making a decision in this period of the growths 
cycle, 3 less radical procedure is frequently as 
effective and one does not alwa\ s feel justified m 
subjecting his patiert to additional hazards 
Bumpus m the discussion of Rathbuns pres- 
entation ' Comments on Bladder Carctnotna,' 
hasvery wisely remarked Tfthechancesofeute 
were equal to the risk involved m these maier 
procedures they mibht be more readilv justified, 
but when the mottaliiv rate incident to tie treat 
menl considerably e*Tecd» that of the possibility 
fd cure, it seems as though mote conservative 
measures can be justified m many case! " 

Tumors ocrupying the vertex of thebladder i« 
amenable to segmental resection, but b> far tot 

S ' If incidence of malignant involvement w 
mtfie base of the bladder where fess enter 
pnsinj. measures have to be adapted If tumors 
are small and accessible they warrant t*ars 
urethral c\ stoscopic desiniction, but wc feel that 
turnon of any magnitude with a cystowipiv. irda 
of malignancv and invasivenesv should be sub- 
jected to transvesical excision and dvalherniy In 
extensive vesical Laremoma, if renal function 
is still irainlaincd as revealed by urograph), if 
urosepsis has not appeared and in the 3b5'’Bce « 
local or distant melaslasis, diathermy is espcciallj 
applicable Involvement of a ureteral onfice with 
a resuftant functionless kidney is not a contra 
Midication to the use of diathermy 
If tumors snail or large are assocuted wnta 
corcomiUnt pathology jn the provtaie, such » 
adraomatous hypertrophy or changes in the v esi 
cal neck, ncce-siiating operative intervention, 
cautery excision and diathernij of the tumor can 
be earned out in adiiition without fear of increa 
mg surgical shock 

CUMCAt RESLI-TS Of DIATHERMIC TRrAlMFVT 

CooiBdIei »tid Bmsdi in ■93S repo'll 
results in 17 caves of carcinoma considered n 
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resectable from tbe extensive involvement of the 
base of the bladder. In 5 patients, the ureteral 
orifices could not be found since they were hidden 
by the growth or occluded by it. Fourteen pa- 
tients were treated onty with dia therm)' and 3 had 
a combination of cautery e.xcision and djalhermj'. 
Four cases were graded 4, 5 were graded 3, 4 ‘"’ere 
graded 2, and 4 were graded i. Fifteen of these 
patients, or 8S per cent, lived over 5 j-ears and 
were free of recurrence. Irradiation or radium 
was not used as adjuncts in treatment. 

Bumpus and Silver analyzed a group of 43 cases 
treated similarly and deducted that they obtained 
“approximately a 19 per cent possibility of a 3 to 
5 year cure by this method.” 

The subject of our report is a series of 51 cases 
treated by transvesical diathermy between No- 
vember, 1923, and Julj', 1936. Due to the small 
number of patients and insufficient time intenal 
of follow-up in a few, they shall be considered 
under 3 general headings, (i) the dead; (2) the 
living; (3) the indeterminate. 

I. There were 29 deaths in 51 cases, a mortality 
of 56.8 per cent. Analysis of these confirmed the 
oft repeated statement that the cause of death in 
vesical carcinoma is, in most instances, attribut- 
able to renal infection and renal failure. There 
were 27 cases of papillary carcinoma, i case of 
adenocarcinoma, and another case with a large 
growth classified as a papilloma. 

Five of the 29 deaths were classified as operative 
deaths, a percentage of 9 8 for the entire group of 
51 cases Two of these deaths followed the second 
transvesical operation for extensive recurrence. 
The third patient died as a result of poor cardio- 
renal reserve after combined suprapubic prosta- 
tectomy and transvesical diatherm}'. The fourth 
and fifth patients lived 9 and 22 da3's, respective- 
ly, after operation, the causative factors of death 
in each case being marked urogenital sepsis with 
secondary blood stream invasion. 

A si.xth patient was known to have died and, 
despite the fact that no record of survival period 
or recurrence could be found, was considered in 
this tabulation 

The 23 remaining cases were grouped into sur- 
\dval periods as follows; 

S survived i to 6 months 
II survived 7 to 12 months 
j survived 13 to 18 months 
4 survuved 24, 32, 34 and 44 months, respectively. 

There is insufficient follow-up data in 3 of these 
23 cases as to whether or not recurrence was 
present at the time of death, although the penod 
of survival m each is recorded as 8, 32, and 44 
months In the 20 remaining cases, in which the 


foiiow-up data are accurate, recurrence was found 
in 17 cases and no recurrence in 3. 

Further analysis of these 3 cases of non-recur- 
rence disclosed that i had had a large basal 
growth, diagnosed papilloma. This was diather- 
nuzed transvesicall)' 24 months before a cauter}' 
punch operation of the vesical neck was per- 
formed, from which the patient succumbed. 

The second patient sundved 4 months after 
operation. No recurrence was found in the blad- 
der, but the chest harbored extensive metastases 

The third patient free of recurrence died 12 
months after operation from pneumoma Just 
prior to the patient’s hospitalization for this fatal 
illness, cystoscopic e.xamination disclosed the ab- 
sence of recurrence, and the retraction of the 
right ureteral orifice into the depths of a scar. 
This scarring with retraction of the ureteral orifice 
Corbus mentions in his experimental work. No 
estimation of right renal function was tabulated. 

2 The living group consists of those patients 
who have been personally contacted and studied 
in the preparation of this report. They number 
14, or 27.4 per cent of the entire group of 51 cases. 
In each a diagnosis of papillarj' carcinoma was 
made. Eleven have been free of recurrences since 
the ori^al operation, from 4 to 86 months. 

The observ'ation periods of these 14 living pa- 
tients are grouped chronologically as follows: 

2 patients hav e been obsen ed 4 to 12 months 

3 patients hav e been observed 13 to 24 months 

2 patients have been obsen ed 25 to 36 months 

4 patients have been obsen ed 37 to 48 months 

3 patients hav e been obsen ed S4, 74 and 86 months 

Three patients followed 26, 40, and 44 months, 
respectively, were found to have had recurrences. 
Two of these 3 recurrences were not present at our 
last examination, due to control by C3'stoscopic 
fulguration The third recurrence is extensive and 
is bemg treated with roentgen therap)'. 

3. This group includes a total of 8 patients 
whom we have been unable to trace either through 
letters, questionnaires, or the referring ph3'sician. 
There was histological corroboration of papillary 
carcinoma in each case. 

Two patients were lost at the fourth month 
interval. C3'stoscopy revealed at that time that 
each had an unhealed area covered with slough. 

The third patient, age 39 3-ears, examined 15 
months after operation, had no recurrence and 
bttle scarring despite a large papiOar)- infiltrating 
carcinoma 

The fourth patient, 72 years of age, with an 
infiltrating carcinoma, who also had a concomi- 
tant suprapubic prostatectom)-, had no recurrence 
20 months after operation. 
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wall to control scientifically the thermal effects of 
diathermy Heat n-as recorded from rectum and 
% agma as an additional means of protection 

Our own technique consists m the setting of the 
high frequency apparatus so that wth each appli 
cation there is a dehiety of 1500 to zaio miffi 
amperes through a fiat disc elecuode ubich 
measures i centimeter m diameter The amount 
of time to produce ischemia and bubbling of 
tissue with the liberation of gases is taken as a 
criterion of sufficient length of applicnuon This 
factor will be found to be directly proportional to 
the size of the electrode empJoj ed the larger the 
electrode, the longer the penod of time to obtain 
ischemia A finger m the rectum or \3g1na is of 
distinct ^al^e m elevating the bladder floor, while 
epicntic sensation is an additional safeguard 
against too liberal diathermy 

Current delivered through the ecttve electrode 
13 concentrated in a smaU area and travels in a 
perpendicular and radiaUng direction therefrom 
Coagulation is said to occur to 4 depth approti 
mstely equal to the diameter of the electrode, 
while the inunediate peripheral zone is also affect 
ed As the current blends out in the deeper 
structures coagulation is not produced but (he 
thermal effect is sufficient to interfere with she 
vitality of cells Thus there is what can be called 
an immediate direct and an immediate indirect 
reaction Blood and lymphatic vessels arc like 
wise sealed, which is an additional safeguard 
against local growth and metastasis 

Corbus summanzes his cepenmenial work w ith 
dialherm> on dogs as foHo«a 

TheimniediaW«8ectis#slo«' cooking through of the 
underiym* tissues the eSect upon ihe derpn sUutIoks 
being lie same 95 lh*t upon the raucova This is foUovsed 
by an aseptic death 0! the submucosa and museuiaiis 
Round ceilinCttfation i» marked only for the first 3 days 
fcventually the entire arcs is replaced by a de»»e proWera 
tion ot fibrous tissue the line ol demareation between the 
treated ares and the surrounding nonoal tusue being 
defioittly preserved , ^ . 

Hie ureteral « all may be burned back tn the dog 
almost to the entrance of the intraaura! portion The 
results m 3 dogs under observation for from 3 to 5 fnoiiths 
lure shona no derangement of function in the uivtcrai 
activity or the contractility of the bladder Kn obstniccion 
to the ureteral outflow occurred in five months 

It is constantly to be borne in mind that Caulk 
and Hams showed that this current uavrfJM 
from the active to the inactive pole followed (be 
channels richest m cl«trol)-lM b> prefercaa 
•His means that the unne, the 1 > mpa and the 
blood channels get the greaiwt current iiad and 
SXse dianmls the coaguliilin!; tm Hr 
greatest penetration and depth 


SELECTION OP TREATUENT 
Our premises of therapy do not differ matenaJj 
from those in roanj other dimes hevwiitless 
we feel that m attempting to achieve a so called 
cure, selection of Ireatinenl should he indmdud 
izcd and should be sufSciently radical to cany a 
minimal risk of operaliv e mortality and to prom 
ise a com alcsccnce free from etcess morhidltj 
The most radical procedures, such as total 
<5stectoiny, transplantation of the ureters sad 
subtotal resection, while theoretically appealing 
btjcome less so m clmical appbeabon, Imuse, if 
success IS to be attained cases must be chosen 
early when the growth is still small and localized 
(a cIiQical exception rather than the rule) In 
maktng a deasion m this penod of the gronths 
cycle, a less radical procedure is frequentlj as 
effective, and one docs not always feel justified in 
subjecting his patient to addtironil hazards 
Bumpus Cj) itv we discussion of Rathbua s pres- 
e&iaiion, ‘ Comments on Bladder Caremotnj ’ 
hasverj wisely remarked ‘ If the chances ef cure 
were equal to the nsk involved m these major 
procedures, they might be more readily lustifed, 
btit when the morialitj rate incident to tbe treat 
merit considerably etceeds that of the possihiiitj 
of cure, It seems as though more conservatne 
measures can be justified la many case* ” 
Tumors occupying the vertee of the bladder are 
amenable to segmental resection, but by far toe 
fiteatet locidencc of malignant involiement is 
found in the base of the bladder where less enter 
prising measures have to be adopted If lunion 
are small and accessible lhe> warrant trans 
urethral cyatoscopic destruction, but we feel that 
tumors of any magnitude with a cjstoscopic wdeT 
of malignancy and rnvasivencss should be sub- 
jected to transvesical etcision and dtathemj in 
cutensive vesical carcinoma, if renal (unction 
IS still mainiained as revealed by urography, ii 
urosepsis has not appeared and in the absen« of 
local or distant metastasis diatherni) is evp*^^^") 
applicable fnvoli ement of a ureteral cnfice witi 
a resultant functionlcsa kidney is not a contra 
indicatioR to the use of diathermy , 

// tumors small or large are a^swiafcd i'll* 
concomitant pathology m the prostate, such as 
adenomatous hjpertrophy or changes in the ' «i 
cal neck necessitating operative intenentroi^ 
cautciy excision and diathermy of the tumor ca 
be earned out in addition inihout fear of incnrss 
ing surgical shock 

CUMCAL RESILTS OF DtATIlEEUIC TSEVTUEVT 

CounseUer and Braosch in jpj 5 
resiilts in ly cases of carcinoma corsidcrecj 
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used routinely and no definite conclusions can be 
drawn. In isolated instances remarkable results 
have been achieved, while in others, no improve- 
ment was noted. Only in its routine use can a fair 
appraisal be given 

We urge rather than condemn surgery com- 
bined with one of the forms of irradiation An- 
drews and Uhle, in a series of unselected cases of 
vesical carcinoma, showed that the 5 year sundval 
period in the group treated by combined surgerj' 
and irradiation was a a per cent compared to 7 per 
cent for the group managed by surger}’ only. 

In 10 of the 51 patients constituting this report, 
who were followed from 40 to 86 months, 6 were 
treated with combined diatherm}’ and deep roent- 
gen irradiation. Three of these 6 patients had 
recurrent growths. Of the 10 patients, 4 were 
managed onlj' by transvesical diathermy. One of 
these 4 had a recurrence of the tumor. 

COMPLICATIONS OF DUTHERMY 

Clinically, Counseller and Braasch have ob- 
sen’ed that none of their 17 cases had pyelone- 
phritis secondar}' to diathermy despite the fact 
that the ureteral ostium in some of their cases was 
included in the electrocoagulation They state 
“Complete healing occurred in every instance, 
leavmg a clean scar with the ureteral orifice occu- 
pjdng a depression in the scar.” 

We have likewise had occasion to obsen'e the 
clean scar and lack of vesical deformity left by 
diathermy In some instances in which diathermy 
was applied in a limited small area, the scar was 
almost lost to rdew. Nevertheless, acute pyelone- 
phritis has been a troublesome complication in a 
few of our cases and to avoid this a ureteral cathe- 
ter is now introduced at the conclusion of the 
operation if the ureteral orifice or its immediate 
neighborhood has been diathermized. 

Bumpus and Silver state; “ In the transvesical 
series a ureteral orifice was included 29 times in 
the cauten^ destruction, and in 10 it was consid- 
ered a decided factor m an unsatisfactor}' con- 
valescence if not a direct cause of the patient’s 
death ” 

_ Chronic pyelonephritis must be taken into con- 
sideration, too, for in two exemplary cases this 
complication has occurred secondary" to ureteral 
orifice contracture One patient has a recurring 
pyonephrosis which spontaneously empties itself 
mto the bladder Nephrectomy is anticipated. 
The second patient had an e.xtensive papiUarj' 
carcinoma of the retrotrigonal region treated with 
e.xdsion and diathermy. Death followed S months 
after operation. At autopsy, the bladder and its 
enrdrons were grossly free of tumor, but micro- 


scopic examination revealed small nests of tumor 
cells in the depths of the scar tissue which was 
minimal considering the uxtensive application of 
diathermy. Both ureteral orifices were stenosed 
with resultant bilateral hydropyonephrosis The 
primarj- cause of death was a ruptured gangrenous 
gaU bladder and peritonitis. We, therefore, sug- 
gest to incorporate in the follow-up treatment the 
dilatation of one or both ureters at periodic inter- 
vals after the immediate convalescence, in an 
attempt to maintain adequate renal drainage and 
reduce the incidence of morbidit}'. 

Only one patient developed a fistulous com- 
munication after diathermy. A vesicovaginal fis- 
tula complicated an extensive grade 3 infiltrating 
basal growth 5 weeks after operation. This pa- 
tient survived 9 months. The cause of death was 
attributable to recurrence of the growth, urosep- 
sis, and uremia 

The immediate effect of diathermy is an aseptic 
necrosis. If infection supen-enes, various grada- 
tions of severity from the simple to the more 
\irulent with pehic cellulitis, phlebitis, septi- 
cemia, and death can occur. 

Later in the convalescence (i to 4 months) 
sloughs denuded from the operative area may 
lead to dj^suria and even retention of urine requir- 
ing catheterization. These pieces of tissue, in our 
e.xperience, hai-e always been spontaneously void- 
ed and have never been associated with trouble- 
some bleeding. 

Shivers has recently obseirv^ed ureteral reflux as 
a late result of diathermy. 

SUMM-ARY .AND CONCLUSIONS 

1 The therapy of vesical carcinoma should be 
selective. Transvesical diathermy is of value in 
the_ treatment of lesions invohdng only the basal 
regions of the bladder and those not amenable to 
bladder resection or to transurethral management. 
The indications and technique of diathermy have 
been discussed. 

2 The safety of transvesical diathermy is 
shown b}' an operative mortality of 9 8 per cent. 

3 The three most important complications of 
diathermy are the establishment of fistulous com- 
munication between bladder and rectum or vagi- 
na, acute pyelonephritis, and chronic pyelonephri- 
tis Fistulas can be prevented bj' curbing the 
overzealous application of the high frequency cur- 
rent. There was only one fistula (vesicovaginal) 
in our series. The inadence of acute pj'elonephri- 
tis can be reduced by the introduction of a 
ureteral ca^eter for drainage at the conclusion of 
the operation if diathermy has been applied di- 
rectly over, or in close proximity to, the ureteral 
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The fifth patient, wlh a large ulcerating <ar 
cinoma was free of recurrence 42 months after 
operation At this time, malignancy was disco\ 
ered m his throat 

The sixth patient was free of recurrence for 
j2 months, when multiple papillomas appeared 
These were periodically fulgurated oxer a penod 
of 23 months The patient was lost from the 
foHon up senice after a total obserxatton of 55 
months 

The seventh pitient had had a nud trigonal 
lesion diathermized A small papilloma was dis- 
covered 74 months later in the center of the scar 
Following fulguration the patient never returned 
The eighth patient had a pedunculated car 
cinoma fihing half the bladder cavity Cystoscopy 
at an interv al of 75 months disclosed no recurrence 
SUUUARY or CKOUPS I, 2, AMP 3 
There were 40 deaths tn 51 cases, a general 
mortality of 8 per cent Fi\e, 9 8 per cent 
were considered operaine deaths From the 
ataiiable statistics of 23 deaths, their survival 
period ranged from r to 44 months Three pa 
tients lived 8 , ts, and 44 months but no infortna 
tion could be obtained ot iht presence or absence 
of recurrence 17 patients had recurrences at the 
tune of death, i to 34 months after operation, 
while three patients were free of recurrence 4, 12, 
and 34 months, after operauon 
Fourteen, or 47 4 per cent, of 51 patients were 
alive at the time of this stud) Eleven were free 
of recurrence with follow up penods of 4 to 80 
months, 3 had had recurrence and had 6 «d fof 
loved 26, 40, and 44 months 

Eij.ht cases classified as indeterminate were 
considered separately because the final disposition 
of the cases was not known (5 were lost al short 
intervals of lunel Three pitients bad had 
lengthy follow up periods of 55, 74, and 75 
months, with recurrence detected in 2 
There were '’4, or 47 per cent of the entire 
group of patients who gained vcaical core and 
comfort’ from the operative procedure ‘Cure’ 
refers to those patients, 18 in number (353 per 
cent of 51 cases), who demonstrated no signs of 
local tecunence irrespective of the time bmit of 
observ alion Comfort implies the absence of dis- 
tress rg vesical svmptoms and refers to the status 
of 6 of our patients who had small recurrences 
satisfactonl) controlled by cjstosiopic fulgnra 
tion 

TECllMQtTE Of TK t^SVESrCAt DlATIlEXStY 

The bladder is opened through the customary 
suprapubic extrapentoneal approach Adequate 


exposure of the region harboring the growth is 
imperative, for only m the adoption of this sur 
gical principle can satisfactory e!ectro«u^l 
work be accomplished 
Whenever possible the cautery loop electrode 
should be employed Bist to cut away the tumor 
including a 1 centimeter “collar ' of healthv tissue 
The depth of severance extends to the muscular 
layers, care being taken not to penetrate the 
bladder wall If there is any apprehension, exira 
peritoneal drainage should be used In the basal 
regions, deep excision may lead to fistulous com 
muiucfition while diathermy per se, if applied loo 
long, may establish false passages The ureteral 
orifice, and a portion of the tngone and the 
vesical sphincter can, m our experience inlhcom 
parative safety to the patient, be excised if inhl 
trated with neoplasm 

Pilcher and Cabot have drawn attention to 
total resection of the vesical neck combined mtfi 
subtotal removal of the tngone in the female with 
resultant normal bladder function and normal 
control of urination 

Following cautery excision, the flat disc elec 
Irodc is very lightly applied to the denuded area 
and an additional i centimeter of peripheral 
healthyr u»sue, until the blanching of cooking tis- 
sue and muscular contrartions indicate an ade- 
quate diathermic exposure Between uoo and 
1500 inilliainperes ate delivered per appl catiox 
At each appJicaiion tieeJecfftidejshfffd tie mo- 
ment that bubbling appears around its perip) ery 
and U IS to be accentuated that o-ly lie hghte t 
contact with the Ci.t,ue ts to bo applied and w' 
actual sparking is to be avoided Charnng of 
tissue lo a peculiar dirty green color commonlj 
occurs in the area previously excised fn saaie 
instances, operators prefer the use of duthermi 
alone to control small or extensive growths 
At the conclusion of the operation, the hhdder 
IS carefully inspected for hemorrhage which, incur 
experience, has been negligible If the u etem 
orifice, or its immediate periphery, has been oia 
thennued a ureteral catheter is ntrodued ih® 
end of which is brought out through the supra 
pubic wound and attached to a tube leading lo 
separate drainage bottle , _ 

The bhdder rs dos^ about a large mushroom 
catheter which is not remoi ed for a penod of * ^ 

4 weeks, depending upon the exfen«ii eness of Ifi 
cautery excision and dialhcr/nj Too earlv r 
moval leads Jo dysuna, tenesmus and bleeding 


HJAniERUV AJ.D IBS VWATION 
In this senes of 51 patients, deep 
therapy, radium radon, or a combination was 
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SOME SCANDINAVIAN CLINICS 

T he Society of Clinical Surgery which 
makes a trip to foreign surgical dimes 
every' five years or so, went to Scan- 
dinavia during the summer of 1937 These 
countries were chosen partly. on account of 
a belated recognition of the fine sdentific 
work which has been carried on there for 
many years, partly on account of the desire 
to see the workings of the “IMiddle Way,” 
partly on accotmt of their freedom from the 
threat of war, and partly, it is necessary to 
confess, on account of their scenic attractions 
The choice proved a happy one, combining 
profitable professional experience -mth the 
delight of beautiful scenery. 

The sdentific contacts between the Scan- 
dinavian countries and our own have been 
rather remote until recent years These na- 
tions traditionally looked to Germany and 
the British Isles in medicine as they did in 
commerce Recently awards of the Nobel 
prize in medicine across the Atlantic have 
prodded e%ddence of the attention that medi- 


cal progress in this continent has been gaining 
there WTiile on our part, the work of men 
like Klrogh in physiology, Svedberg in chemis- 
try', and the clinical investigation in centers 
like the Radiumhemmet and the Finseninsti- 
tute have impressed us with the caliber of the 
medical sdences in Scandinavia 

In surgery' this community' of interest has 
been shown by the appearance of several of 
the outstanding Scandinavian surgeons such 
as Einar Key', Gunnar Nystrom, and Knut 
Giertz, as the principal guest speakers before 
the American Surgical Assodation and other 
important surgical meetings Scandinavian 
contributions to the progress of surgery have 
been outstanding in many fields, particularly' 
in the operative treatment of tuberculosis, in 
embolectomy, in traumatic surgery' of bone, 
and in the practical development of radiation 
therapy' The recent untimely death of Pro- 
fessor Christian Jacobsus recalled the many' 
contributions of this great internist in the 
field of pulmonary’ disease, induding his pio- 
neer work in dedsing a method of dividing 
intratboradc adhesions. 

Outstanding centers of surgical interest are 
the ch'nics in the three capitals, Stockholm, 
Copenhagen, and Oslo, the University Clinic 
at Uppsala and that of the Sahlgrenska S jukhus 
in Goteborg. Nearly aU of the hospitals are 
of the pavilion typie in extensive grounds made 
beautiful in the summer time by a profusion 
of luxuriantly blooming flowers However, 
some of the most recent additions, such as the 
new Pathological building at the Sabbatsberg 
Sjukhus, are excellent examples of themodem- 
istic style that one sees extensively in the at- 
tractive co-operative apartment buildings The 
hospital wards were neat but usually plain 
while the operating rooms were uniformly well 
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onfice Steaosis of thp urateral onfice setoodaiy 
to healing fibrosis is a later numfestatum of tb* 
effects produced by surgical diathermy Renal 
morbidity (chrome pyelonephritis) can lessened 
by periodic ureteral dilatation during the penod 
of the patients follon up 

4 Diathermv produces ftn aseptic necrosis If 
in/ection supenenes the progression of patholog 
ical events ranges from the simple to the iulnunai 
lag type mth pelvic cellulitis, pehne phlebitis, and 
deatL 

5 Cicatricial reaction following diathermy does 
not produce marked \csical deformity In spite 
of eateosi e diathe'-my, scarring is oftnn mimmal 
and in 47 per cent of patients \esical comfort and 
silence can be acquir^ 

6 There nas a general mortality of $4 8 per 
cent Death was ascribed in this group to recur- 
rence of the grow th with secondary renal infection 
and uremia Other contributory heton irere 
distant metastases, unhealed suprapubic sinuses 
and septicemia Cordotomy was performed m r 
case for relief of intractable pain 

7 No evidence of recurrence irrespectiveof the 
time limit of follow up, was found in 353 per 
cent Recunenl growths developed m 45 1 P«c 
cent 

8 Routine cv-to-copy, after operation, is of 
great importance in detecting earl^ or late recur 
fences In i instance a papilian recurrence was 
found 74 months after the original operation 
Cystoscopic fulguratton is sulCaent to effect 
coniTol 

g The importance of an efficient follow up 
service cannot be ov eremphasued Ten patients, 
ig 0 per cent, were followed from 40 to 86 months 
Four had recurrences and 6 were free of recunence 

10 We have been unable to substantiate the 
figures of Couoseffer and Braavh (88 per cent 
living over 5 years and free of recurrence) but 
feel that the resulu of dutbermv in the treatment 


of carcinoma of the bladder are sjgmficaat isd 
should foster a wider clinical interest m this 
method of treatment 
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Swedish, people to constituted authority and 
in the relative stability and official recording 
of the place of residence of the people And 
in the third place, governmental socialization 
assists, by making it possible to transport 
indigent patients from any distance to the 
clinic without cost to themselves 
The outstanding surgical feature in Oslo was 
the demonstration by Professor Holst of his 
method of extrapleural apicolysis combined 
with thoracoplastj’’ for the obliteration of tu- 
berculous carries in the upper lobe. In Ber- 
gen we had \dsible e\'idence of a splendid 
medical victory: large institutions built for 
the care of hundreds of lepers today only have 
one or two remaining patients 

One of the most interesting features of the 
Scandinavian visit was the opportunity to see 
the impact of a plan for national socialization 
upon the practice of medicine. Probably no 
two members of the group came away nith 
just the same impressions concerning this. 
But the following general conclusions seem 
valid An excellent grade of surgery" in general 
obtams today in the best Scandinan'an clinics, 
and the medical profession occupies a position 
of high esteem in the communit}'. However, 
there are some difficulties in medical practice 
alreadj'^ apparent that may be inherent in this 
t}pe of organization or may only require cer- 
tain adjustments. Most of the doctors must 
either seek and obtain hospital positions (on 
state or municipal salaries) or must support 
themselves by the care of a regulated number 
of state insurance cases at approximately 
Sa 25 per person a year, as the amount of pri- 
vate practice is almost negligible (except for 
a verj^ few specialists). In either of these cases, 
this results in a verj' small cash income for the 
greater part of the doctor’s professional life. 
Although with the aid of co-operative buying 
and the provision of quarters and food by many 
hospital positions, his income is usually ade- 


quate for a fairly comfortable livelihood,!! rare- 
ly allows for such important educational ele- 
ments as \dsiting foreign clinics or other “brain 
dusting” opportunities Another difficulty in 
working such a plan appears in the following 
situation- A separate group of phj-sidans has 
had to be appointed for emergency night calls 
as it has become practically impossible to get 
a doctor after six p m for one of his state in- 
surance cases It was even difficult to obtain 
a narcotic prescription as an emergency in the 
evening for one of the doctors in our part3^ 
Thus the concerted action of the profession in 
attempting to overcome one unfortunate effect 
of the sj'stem has resulted in a lowering of the 
quality of the sendee rendered in another 
direction to the public 
There is one suggestion which should be 
made to those planning a trip to the Scan- 
dina%dan countries including the \dsiting of its 
hospitals and dim’es. Due to the manj'- months 
of short days, everyone there takes the maxi- 
mum possible advantage of the luxuriant sum- 
mer season. Consequently, for the months of 
Jnly and August the work in medical insti- 
tutions is on a ver}^ restneted vacation sched- 
ule Thus if one wishes to combine a scenic 
summer vacation ndth an opportunity of see- 
ing Scandinavian surgery, the trip shoffid be 
planned to visit the Scandina\dan clinics either 
in the latter part of June or the earty part of 
September W J Merle Scoxt. 

ETHER ANESTHESIA 

E ther anesthesia induced by the open 
drop method is still the best method 
' of general anesthesia in the hands of 
the average person. Not infrequently it should 
be resorted to even by e.xpert anesthetists when 
the results which they are attempting to ob- 
tain by some other method of anesthesia are 
unsatisfactoiy both from the standpoint of 
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equipped nith etcellent msHe«s steel ittetro 
ments Interesting clinical programs £i\eo 
b> the speakers m English, were arranged 
most courteously for the Societj bj all of the 
chief surgeons of the clinics visited In Swe- 
den s western seaport city, Goteborg, Dr Jo- 
hansson gave an impre'isive demonstration of 
his method of treating medial fractures of the 
femoral neck bye^tra articular osteosjntbcs/s 
We were interested to see that the Finsemn- 
stitute m Copenhagen had become also a 
radium center where the treatment of car- 
cinoma was receiving almost as much atten 
tion as all forms of surgical tuberculosis The 
Institute represents the perpetuation, under 
modern conditions and with government sup 
port, of the work, of a uiuversallj beloved pi 
oncer Finsen’s achievement in establishing 
this Institute is all the more remarkable as he 
was seriously ill at the time, dying, in 1904, of 
pericarditis Lupus, extremely prevalent xvhen 
he did the initial work with ultra violet treat 
ment, has now become relatively uncommoa 
even in Denmark and ultraviolet radiation 
no longer pla>s the outstanding rite that it 
once did in the Institute’s therapeutic pro 
gram Patients with surgical tuberculosis are 
still given carbon arc light baths for an hour 
daily for its general effect But with the 
diBiinution in surgical tubercuJos/s, the In 
stitute has enlarged its program and the treat 
meat of all types of neoplasm is earned out 
Many interesting clinical inv estigations were 
described to us in the various clinics Dr 
Chievita reported the removal of a patath> 
roid tumor which was found m the mother be 
cause Its presence had resulted in tetany m 
her nursing baby Dr Crafoord described the 
use of a purified hepann as an anti coagulant, 
given intravenously to the donor before with 
drawing blood for transfusion In Dr Berg 
lund s medical dime there was given an excel 
lent demonstration of the newer methods of 


studying the stomach and pancreas indud 
uig gastroscopj and the response to seertta 
Perhaps the most interesting innovation m 
diagnostic study was the method worked out 
by the late Professor Jacobeus with Drs. 
Bjorkman and Frenckner This procedure 
called bronchospirometrj determines the re 
spiratoiy function of each lung separate!} It 
ts alfeadv yielding data 0/ great value both 
scientifically and also duiically in direrting 
therapeutic measures Thus it has been found 
that the functional capaaty and roentgeno- 
graphic appearance of the diseased lung may 
be significantly at vanance 

The Radiumhemmet in Stockholm is prob 
ably the most {among center m the world hr 
the irradiation of malignant disease LiVe the 
Finseninstitute, it is a Jiving memorial to the 
vision, energy, and devotion of its founders, 
in this case two men, one dead and one MSI 
bving, Dr Berg and Dr Forssell There are 
many fine features of the splendid work being 
done there, the orgsnaatioa of the dimes, the 
skill m devising apparatus and in measuring 
physical effects, the impartiality m judging 
between all alternative methods of treatment, 
the quantity of radium available (about 10 
grams in aJf, of which 5 grams are in ore 
bomb) and the persistence with which even 
apparent)} losurnjountaUe obstacles are at 
tacked But the most impressive feature of 
the dime was the remarkabl'* following of 
cases Less than 10 per cent of all tfieir 
thousands of ca,/js are lost track of And m 
some senes induding over 500 patients, lie 
result m every case treated is known to dale 
This remarkable record is to be credited to 
several factors In the first place the energy 
and devotion of the doctors following m 
dividual groups and the efficiency of the fo! 
low up system used ate important In the 
second place, there are significant sociological 
factors in the respect and obedience of the 
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Swedish people to constituted authority and 
in the relative stability and official recording 
of the place of residence of the people. And 
in the third place, governmental socialization 
assists, by making it possible to transport 
indigent patients from any distance to the 
clinic without cost to themselves 
The outstanding surgical feature in Oslo was 
the demonstration by Professor Holst of his 
method of extrapleural apicolysis combined 
with thoracoplasty for the obliteration of tu- 
berculous caxdties in the upper lobe In Ber- 
gen we had visible e\T[dence of a splendid 
medical victor}'': large institutions built for 
the care of hundreds of lepers today only have 
one or two remaining patients. 

One of the most interesting features of the 
Scandinavian msit was the opportunity to see 
the impact of a plan for national socialization 
upon the practice of medicine. Probably no 
two members of the group came away with 
just the same impressions concerning this. 
But the following general conclusions seem 
vahd. An excellent grade of surgery in general 
obtains today in the best Scandinaman clinics, 
and the medical profession occupies a position 
of high esteem in the community However, 
there are some difficulties in medical practice 
already apparent that may be inherent in this 
t}'pe of organization or may only require cer- 
tain adjustments. Most of the doctors must 
either seek and obtain hospital positions (on 
state or municipal salaries) or must support 
themselves by the care of a regulated number 
of state msurance cases at approximately 
$2 25 per person a year, as the amount of pri- 
vate practice is almost negligible (except for 
a very few specialists). In either of these cases, 
this results in a very small cash income for the 
greater part of the doctor’s professional life. 
Although 'with the aid of co-operative buying 
and the provision of quarters and food by many 
hospital positions, his income is usually ade- 


quateforafairly comfortable livelihood.it rare- 
ly allows for such important educational ele- 
ments as xdsiting foreign clinics or other “brain 
dusting” opportunities Another difficulty in 
working such a plan appears in the following 
situation : A separate group of physicians has 
had to be appointed for emergenc}' night calls 
as it has become practically impossible to get 
a doctor after six p m. for one of his state in- 
surance cases It was even difficult to obtain 
a narcotic prescription as an emergency in the 
evening for one of the doctors in our party 
Thus the concerted action of the profession in 
attempting to overcome one unfortunate effect 
of the system has resulted in a lowering of the 
quality of the service rendered in another 
direction to the public 
There is one suggestion which should be 
made to those planning a trip to the Scan- 
dinavian countries including the visiting of its 
hospitals and clinics Due to the many months 
of short days, everyone there takes the maxi- 
mum possible advantage of the luxuriant sum- 
mer season. Consequently, for the months of 
July and August the work in medical insti- 
tutions is on a veiy^ restricted vacation sched- 
ule Thus if one wishes to combine a scenic 
summer vacation with an opportunit}' of see- 
ing Scandinavian surgeiyq the trip should be 
planned to -visit the Scandinavian clinics either 
in the latter part of June or the early part of 
September. W. J Meexe Scott. 

ETHER ANESTHESIA 

E ther anesthesia induced by the open 
drop method is still the best method 
’ of general anesthesia in the hands of 
the average person. Not infrequently it should 
be resorted to even by expert anesthetists when 
the results which they are attempting to ob- 
tain by some other method of anesthesia are 
unsatisfactory both from the standpoint of 
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relaxation and from that of quiet respiration 
This IS fespeaall> true when less potent agents 
than ether are being Jised ftnd nhen a more 
Complicated method of administration is being 
persisted in after the entrrc surgical team 
realizes that satisfactory anesthesia has not 
been accomplished 

It mil also be found in a certain number of 
cases in which anesthesia using a gas machine 
does not produce relaxation and quiet breath 
mg that this can be accompli^ed by ad 
trunistering ether by the open drop method 
Xn many instances eten fifteen to thirty 
minutes of anesthesia with ether by the open 
drop method will permit further maintenance 
of anesthesia with a gas 

There has been a tendency in the last fen 
years to advocate the use, almost routinely in 
many cases, of nen agents and methods which 
are incapable of produang entirely satis 
factory anesthesia tn all cases As a side re 
suit of this, some anesthetists who have re 
ceucd their training in the last few years have 
not had an opportunity to become skilled m 
the admimstratioQ of ether by the open drop 
method This is without doubt a mistal.c 
that will sooner or later have to be rectified, 
and It seems timely now to advocate that all 
anesthetists, of whatever degree of iiiM, keep 
themselves well trained in the use of ether by 


the open drop method They should in turn 
insist that their students and all others who 
come under their influence also become pro- 
ficient in the administration of ether 
Anesthetists should not feel chagnned in 
going from other methods to drop ether aoes 
thesia if conditions are unsatisfactory and if 
the patient’s physical condition permits On 
the other hand, they should feel that they 
have exhibited good judgment m adapting 
the anesthetic to the patient rather than the 
patient to the anesthetic, and in thereby pro 
viding the surgeon with conditions under 
which he may have the best opportunity to 
produce maximal surgical results 
This must not be mterpreted to mean, how- 
ever, that admmistenng ether by the open 
drop method does not have its disadvantages 
and that there are not numberless cases when 
other methods are to be prefened and when 
they are entirely satisfactory For that small 
percentage of cases m which difficulties do 
anse, howev er, they can be eliminated by the 
use of ether by the open drop method lu 
such cases, therefore, and m the bands of the 
average person, anesthesia bv the open drop 
method is a satisfactory method Let the 
anesthetist turn to this method and cot avoid 
It as one that he should be ashamed of 

Jonv S Lvvox 





MASTER SURGEONS OF AMERICA" 


AUGUST FREDERICK JONAS 

O N June 12, 1S5S, August Frederick Jonas was bom of German parent- 
I age in Columbia county, Wisconsin. His parents came to Wisconsin 
from Germany in the thirties of the last centurj', while they were still 
in their teens In his infancy, the parents moved to Jladison and there August 
Frederick was reared and educated 

As a bo}' in his middle teens he worked in a drug store in St. Ansgar, Iowa, 
and there among the m3^steries of a pharmacj’- of pioneer daj's was bom the de- 
sire and determination to studj* medicine. Guided b}' the idea that eclecticism 
meant something in advance of other s}'stems of medical education and practice, 
he entered Bennett Medical College, Chicago, attended two courses of lectures and 
was graduated therefrom in the spring of 1877, at the age of 19 j’-ears. His first 
practice was at Sauk City, Wisconsin Sauk City was settled by Germans who 
left Germany following the student revolution of 1S48 and 1S49 and their cul- 
tural influence was an inspiration to Dr. Jonas and he always felt that bis five 
j'ears at Sauk City profoundlj'- influenced his subsequent life 

Medical education in the seventies was for the roost part whoUy unregu- 
lated by law and the prevailing system consisted of three }-ears of study under a 
preceptor, including attendance at two courses of lectures at a medical college, 
before coming up for graduation Becoming dissatisfied nith his medical train- 
ing, feeling that he had failed to get the best and most up-to-date in the medi- 
cine of that da}--, he went to Berlin, Wenna, and Paris for postgraduate stud}^ 
and to Munich in 1S82. where he spent 2 j'ears in Ludwig-Maximilian Univer- 
sity and was graduated therefrom, Magna cum Lauda in 18S4. 

Returning to Wisconsin in the fall of 1884 he located at jMadison and re- 
mained there 2J2 j'ears He desired a larger field and believed the size and im- 
portance of Madison would not satisfy his ambition to develop a worthwhile 
surgical practice, so he decided to take Horace Greeley’s ad^'ice, “Go west.” 

In the spring of 1887 he located in Omaha, then as now, a growing cit}’’ of 
much promise in the rapidly developing Middle West. Subsequent events proved 
his judgment soimd, for here he was to can've a career the memor}' of which shall 
long endure Here he married Dr Metha Helfritz of St. Ansgar, Iowa, to whom, 
as a youth, he had revealed his ambition to studj' medicine and from her he 
received inspiration and encouragement to pursue that course. After marriage 
she practiced with him during the 6 3’"ears preceding her death. 
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Dr Jonas was one of the first to bnng the message o/ antiseptic and aseptic 
surgerj to Omaha He earl> became interested in the then struggling Omaha 
Jfedital CoHege, the immediate predecessor of the present Nebrasla Univer 
sity College of Medicine and in 1892 he iras made professor of clinical surgerj 
His active connection vpith the medical school as a teacher of surgerj under 
various titles continued for jears He was dean from 1S9S to 1002 On re 
tinng from the active work of the stJioolin 1928 he was made professor ementus 
and the same jear the Nebraska University conferred upon him the honorarj 
degree of LL D 

Dr Jonas’ work as a pioneer surgeon and teacher ererted a profound inSu 
ence on Nebraskan and mid nestem surgery As a surgeon he was conservative 
As an operator speed and ccrtamtv were his gifts 

Additional hospital facilities nere greatly needed in Omaha during the carlj 
residence of Dr Jonas The matter was brought to a crisis (m i8gi) when Dr 
Jonas made a proposition to the Methodist Church, then contemplating a new 
hospital, to giv c one half of his fortune at that time, if the Church w ould match 
It The hospital was built His contribution was said to have been thirty thou 
sand dollar:) and his later contribution to the f^Icthodist Hospital during his 
lifetime largely etceeded that amount On opening of the hospital Dr Jonas 
was made chief surgeon hr hfe 

In 189S Dr Jonas nas appointed chief >orgeon of the Union Pacific railroad 
and held the position for 37 years until fading health caused him to resign He 
almost wholly reorganued the m<^cal department of the Union Pacific and its 
system of case records “His work m this position has been outstanding as an 
administrator and as a surgeon with the result that the medical department 
under his jurisdiction is one of tbe best m the country ” So wrote Fresid'^nt 
Carl R Gray 

Dr Jonas always took an active interest m medical organiaation and rarelj 
missed a meeting He appeared frequently on the programs and rarely misled 
an oppoitunit} to take part in the discussion of surgical subjects and his con 
tnbutions were always worthwhile The Missouri Valiev Medical Society, or 
gammed in rS8S, was for many years the foremost medical soaetv in all that 
territory tributary to the Alissoun valley Dr Jonas was a charter member and 
Its pre&ident in 1894 He served the Western Surgical Association as president 
and at sometime was vice president of tbe American Surgical Association In the 
early nineteen hundreds he was via. president of tbe American Medical Assoa 
ation and sometime chairman of the surgical section of the same body He w;^ 
a member of the Pan American Medical Assoaatioa and attended the meeting 
held m ifcnco City 

In 1905 1906 Dr Jonas was president of the Nebraska State Medical 
atioci He w as one of the organizers of the present Omaha Douglas County Med 
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ical society and one of its early presidents. He was one of the organizers of the 
American College of Surgeons and always stood high in the councils of that or- 
ganization He was a member of the Societe Internationale de Chirurgie. 

During the World War, the Governor of Nebraska appointed Dr. Jonas spe- 
cial medical adviser to the governor with the rank of Captain. He was instru- 
mental in the organization of Base Hospital No. 49 and in the organization of an 
Ambulance Corps from Nebraska. 

Dr. Jonas was a tireless worker in Ms chosen field and for many 3'ears carried 
what amounted to a double load, a large private surgical practice and the cMef 
surgeonsMp of a great railroad system, as well as instructor in surgerj'' at the Uni- 
versity Hospital. 

He was generallj’’ considered one of the ablest surgeons of the Middle West 
and was well known as a surgeon aU over tMs country and in Europe. He was a 
frequent contributor to medical literature. Collections of Ms reprints are to be 
found in several of the larger libraries He wrote a chapter for Binme’s Surgery. 

Of the opinion that a doctor should have interest aside from Ms profession as 
a relaxation. Dr Jonas earty became interested in mineralogy and geolog}’’ and 
made a collection of minerals wMch ranks among the finest in the state 

In 1907 after a xisit to Egxqit, he became deeply interested in archeolog}" and 
began to make a collection of Egyptian antiquities wMch contains many arti- 
cles of Mstoric interest and value. TMs collection has been presented by the 
family to the Josl}m jMemorial in memor}’’ of Dr. Jonas. It ’wiU occupy a small 
room there. 

Dr. Jonas spoke and read German and French with ease. He was a man of 
simple tastes and had Mgh ideals of life “Small talk” was not for Mm. He -vv'as 
a man of affairs and supported every movement looking to the growth and im- 
provement of Omaha. 

In 1907 Dr. Jonas and Miss Jessica Stebbins were married in Denver and the 
latter survives To tMs umon were bom a daughter, recently married to Dr. 
Harold Gifford, Jr., son of the late prominent ophthalmologist, and two sons: 
one Dr August Frederick Jonas, Jr., at present on the staff of the Johns Hopkins 
Hospital. 

Dr. Jonas suffered a cerebral hemorrhage in 1927 resulting in an aphasia, 
from the effects of wMch he never fully recovered. He uncomplainingly accepted 
a life of impaired usefulness and invalidism. His greatness was most definitely 
expressed by the splendid way he met tMs challenge. He died November 
1934, from a cerebral hemorrhage suffered two da}’’s before. F. .A Loxg. 



EARLY AMERICAN MEDICAL SCHOOLS 

HISTORICAL SKETCH OF THE JEFFERSON MEDICAL 
COLLEGE 

D 1 VID M D^MS, M D. Pl„Wdph,., 


I N ti>«€atcaa«requiremeiit8ofliiefitsiAmeT 

lean medical school w ere established as a degree 
from 3 eolleejate institution or evidence of ennnuK 
knoHledgeof Latin, mathematics and natqnland 
expenmental philosophy as might be judged tequi 
site to a medical education, and 
a general Inorvledge of phartna 
cj In addition there must have 
been a suflioent apprenticeship 
to some reputable practitioner 
This indicates that at the time 
medical education began inAmer 
ICS medicine aas serioud> w 
garded as a learned profession 
Offiogtoalackofotberresources 
it vsas neccHsry to finance these 
schools b> means of the fees paid 
bj the students and as enroll 
meftts grew the teachwi of med 
mine became not only a source of 
honorandnaotm butaseiyiu 
crative occupation as nell Tal 
ented and ambitious young men 
Vieteeager to takepart in It and 
when etisttng schools a&orded 
iosuthcieat opportunities neiv 
schools were projected 
The Jefferson Medical College 
arose ifom such a project in 
nhich a remarkable young mao 
of 29 years named George Me 
Clellan was the leading spirit 
OpposedbytheUnnersity almdyoldandproud the 
project could not be consummated until the ttcisCees 
of Jefferson Cojfegc m Canoasburj? rennsilvama 
bad been persuaded to lend it their protection and 
the suChoritj of their charter The school opened 


I)r George \lcC1elUn Foiindcf of the 
Jefferson Medical CoUege (I/oin a da 
guerreoiypf ) 


sfdcodid teacher and a man of great energy IMen 
representations had to be made to the LejuJaturr 
ne^enttolllatnsbvitghimself dnyinghisonn chaise 
out several horses on the journey His 
able colleagues on the ongmal faculty were John 
Eberle B Hush RJiees Jacob 
Green Nathan R Smith and 
Francis S Beattie lIis posi 
tiye emphatic sndeathusustic 
qualities siere undoubtedir ac 
compasted bv a good deal of un 
patience and arrogance as m 
spite of the lasttr be kat to the 
school there was constant dis 
senston in the faculty, with fre 
quent changes Jna&ii tbetnis 
lees took matters sn their hands 
andreorgamaedthefaeuft} Me 
Clellas refused to join in the re 
organisation and left to found 
another school u hich dneir to at 
a good many Jefferson students 
at first but finally vanished from 
the scene The i&ta faculty nn 
sisted of Muetier Paneoasl, 
Duoglison Huston J K ^fiten 
ell Meigs and Bache That 
McClellan was a storoiv petiel 
IS further evidenced bj' the fael 
that with his departure dwHH 
Sion was replaced bj co-opera 

tion the school prospered Bight 

ilj and no further changes occurred until rSjO, 
when death inter\ened As the famous and success 
fuf professors retired or died they were repkeei 
bv others eciualU competent so that the schow 
enjoyed an uumterrupfed gronth in prestige and 



1825 and was an immediate success To Met Whn auibomy for more than half a centurv and had 


Wongs the credit for inventing cLnical teaching and 
from the heginmag he mainiained a smalj dupen 
sarj— at first in a room which also sen edasthe Deans 
ofhee— where students could observe ehmcal mate 
no) This room was la a reconstnicted theater but 
in 1828 a new budding for the faculty was erected 
by one of the trustees at Tenth aocf Sansom Streets 

where the si^ool has remained ever since In 1838 a 

separate cliarter was obtained and the association 

with Jefferson CoJkge ended 

McClellan the son of one famous soldiet aad the 
father of another was a brilliant suigiraf genms a 

WO 


reputation second to none in the world ^fcClel 
Ian s pnnapJes of cliiwca! teaching and constant at 
tunl contact between student and patient were lot 
bned from the beginning and had much to do nk" 
this success The i8jS building contained a small 
di potsarv m which operations were al o performw 
and la 184^ two rooms ever a shop adjoining tue 
achiml wete rented for the reception and care o! jw 
tients after they had been operated on in 
These pnmiiisc hoypiial facilities were enUtged uo 
til thev included two entire floors and their 
proved to be such that in 187? they *tte rrplaceu 
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The first building occupied by the JeSexson Medical 
College in Philadelphia, 1828 



The Jefferson Medical College, as it appeared in 1846 


by a commodious hospital building, which was the 
property of the medical school and created entirely 
as an adjunct to the teaching of rnedicme Group 
teaching in the dispensarj- was utilized at first, but 
as the &st class numbered rog it had to be supple- 
mented by the clinic, in which the patient was brought 
to the amphitheater and exhibited to large numbers 
of students At an early date, clmics w ere also pven 
at the Pennsylvania and the Philadelphia Hospitals. 

Jefferson’s renown through this long penod can 
be expressed m the renown of the members of its 
faculty In medicme there were Robley Dunghson, 

J K. Mitchell, Roberts Bartholow, and Jacob M 
DaCosta. In surgerj', Thomas iMuetter, Joseph Pan- 
coast, Samuel D Gross, Samuel \V Gross, John H. 
Brinton, and W’liliam IV. Keen In obstetrics, Charles 
D Meigs and Theophilus Parnn. Muetter collected 
his famous museum, now the propertr of the College 
of Physiaans of Philadelphia The incomparable 
Gross organized the .Vmencan Surgical -Vssoaation 
and the Philadelphia Academy of Surgerj- Meigs 
was a prohfic author, highly respected and liked m 
Philadelphia, but at present better known to the 
world at large for his luckless polemic with Oliver 
Wendell Holmes concemmg the contagiousness of 
puerperal fever 

The success of the school and its constantly grow-- 
ing student body eliminated finanaal difficulties for 
a long tune and helped to attract the eminent men 
who joined the faculty. On the other hand, there 
was a huge and growing demand for medical edu- 
cation, new medical schools were ansmg everj'where, 
and medical education was gradually descendmg to- 
ward the chaotic period of 1S70-1890, when cupidity 
reigned and proprietar>- abuses were at their peak 
Jeferson could not escape the effects of this trend 
At the begmning, m 1S25, r year of apprenticeship 
and 2 rears of lectures had been required This 
shows that there was already much recession from 
the scholarh requirements of 1767, but in 1857 there 
was a further rela.vation to 2 years of apprentice- 
ship and I rear of lectures, and nothing was said 
m the catalog about the character of the appren- 
ticeship The period of lectures m each year covered 
onlj' 6 months The faculty consaentiouslj' stror e 
against this tendency, but economic considerations 
forbade them to mcrease the requirement for grad- 


uation. Instead they estabhshed a supplementary' 
course of lectures covering 4 additional months 
each year and given without e.vtra fee All students 
were urged to attend it, but it was not compulsory'. 
In addition, a student might attend a third year of 
lectures without charge. In other words, a good med- 
ical education was provided for those with the will 
to take it, but the others could still obtam a diploma 
after 6 months’ attendance at lectures It must be 
remembered that similar conditions prevailed in aU 
other medical schools Jefferson led m efforts to cor- 
rect this lamentable state of affairs, as in 1S72, long 
before any general campaign for improvement had 
begun, students were urged in the catalog to take 
their entire 3 years m Jefferson and to make their 
studies progressive In 1879 the regulations of the 
newly formed Confederation of .'American jMedical 
Colleges were adopted, and 2 years m medical school 
again required In 1890, simple entrance require- 
ments were mitiated, and 3 years in medical school 
made compulsory Since then the elei ation of 
standards has continued steadily, along with those 
of other schools, and for many' years they have been 
second to none 

The progress of medicme was closely' followed 
Before 1833 a museum of normal and morbid 
anatomy had been begun and in 1S7S a separate 
pathological museum was added. In 1S79, a new 
laboratory' buildmg was opened, the finest in the 
country at that time In r886, practical instruction 
in obstetrics, laryngoscopy', and ophthalmoscopy 
was instituted In 1S95, Jefferson pioneered with a 
required 4 y'ear course In rSpfi, X-ray equipment 
was installed and with the aid of the alumni the 
laboratory' buildmg was enlarged and re-equipped 
This nsmg tide of necessities made huge demands on 
the financial resources of the mstitution, and it 
became more and more difficult to obtain contribu- 
tions from the state or from mdhuduals in view of the 
custom of dmclmg the surplus each year among the 
professors The practice, in vogue everywhere at the 
tune, began to be mgorously attacked from witMn 
the faculty, and in 1895 it was formally' abandoned, 
to the satisfaction of every'one concerned. 

In the last years of the Xineteenth Century and 
the firet of the Twentieth, the stature of the school 
is indicated by the illustrious names connected with 
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It, such as Hobaft Amory Hare and Thomas AIcCrea 
in mediane J Chalmers Da Costa and Gibbon in 
surgery Sohs-Cohen ta Iatyngolo},j , deScbvctcutz m 
ophtEtalmoIog^, Stelrragon in dermatolog}, Dercum 
in neurology, and Jackson in bronchoscopy The 
Medical School building was greatly enlarged M» 
1909, andin the<ame>eaTanewhospiUlof3oobcds 
was opened In recent years three ^e modem 
structures have been added— a new medical sdiool 
a fourteen storv addition to the hospital, and the 


Curtis out patient clmic There are also separate 
buildings for the departments of anatomy and of 
<h<easea of the chest 

The Jefferson of today clings to tradition in that 
its methods of instruction have undergone less rad 
leal changes than those of many other mstilulicns It 
IS proud of its successful career in the absence of 
any university connection It is strong m the belief 
that It will contmue to have, as m the past such 
saceessasisdescrvedbytbemenwbocomposeitsstaS 



THE SURGEON’S LIBRARY 

REVIEWS OF NEW BOOKS 


I TIS certain thatnearL' ever}" one r^hoisinterested 
in pulmonar}" tuberculosis or thoradc surger}' 
already owns Alexander's Collapse Therapy of 
Pulmonary Tuberculosis^ and is already aware of its 
excellence. Most have known that it -was being pre- 
pared and have awaited its pubbeation n-ith cunosity 
and impatience— curiosity not as to its value (that 
was taken for granted) but as to its exposition of the 
present practice of the author and his evaluation of 
the practice of others 

review, therefore, cannot be of X'alue in describ- 
mg and recommending it but does afford an op- 
portunity of paxmg a tribute to its author and of 
analyzmg his important position in the development 
of collapse therapy m pulmonar}’ tuberculosis 
As one exammes the histor}" of the dissemination 
of medical ideas he is impressed vith the reality of 
the barner between nations and the necessit}' that 
in each countr}- each new thing has its protagonist 
and populanzer. All of the measures of collapse of 
the lungs Mere developed m Europe and, with the 
smgle exception of artificial pneumothorax, had been 
m use there for many years before they were adopted 
in this country. Even pneumothorax, which was 
used here by hlurphy and Lemke in rSgS and rSgg, 
was soon abandoned and had to be reimported from 
Germany as late as rgia 

The surgical measures were only begmning to be 
used in .America when, in 1925, Alexander’s first 
book, The Surgery of Pulmonary Tuberculosis made 
Its appearance 'This afforded a necessar}' stimulus 
and immediately established its author as the leader 
of the advocates of this form of treatment — a 
position which he has since maintained Besides 
contributing to the evolution of the procedures, he 
has made his department at the University of 
hlichigan a proving ground for the new ideas of 
others AVhile many American surgeons Mere re- 
fusmg to try this operation or the other, because 
they felt that it would not work, .Alexander has tried 
them all and has helped to establish many as 
valuable In doing this he has been meticulous m 
givmg credit to the onginators 
.At the same time he has given a thorough trainmg 
to a succession of young men from this countr}" and 
abroad In England and in many cities in .America 
thoraac surgery has been stimulated and its direc- 
tion influenced by men trained at .Ann Arbor 
Until recently Dr Ale.xander has been a full time 
surgeon at the medical school of the University of 
Michigan One wonders to Mhat extent the freedom 
from the uncertamties and the time-consuming 


vexations of private practice have contributed to his 
work. -As one looks o\"er the list of .American sur- 
geons who are making important contributions to 
the sdence he is impressed uith the fact that most 
of them occupy such positions .Alexander, Graham, 
AVangensteen, Odisner, Whipple, Phemister, Cole, 
Churchill, Heuer, and Holman, are a few of an im- 
posing list. 

To return to the book under discussion, one can- 
not avoid making a few statements concerning the 
question of indications On this subject there is, 
and probably always M-ill be, a divergence of opinion, 
and it would be surprising if ever}" one or, in fact, 
any one agreed entirely Math Dr. .Ale.xander. It 
would be out of place for the rev’iewer to e.xpress here 
his disagreements further than to say that the ad- 
visabihty of using phrenic nerve block in preference 
to pneumothorax, even in cases in which it is likely 
to prove effective, is ver}" questionable; that the 
author’s scant enthusiasm for the Semb apicolysis is 
not shared by most other surgeons and that his ad- 
vice to proceed early to drainage of secondarily in- 
fected tuberculous empyemas is probably pemidous. 
On many of these questions the wise cliniaan will 
contmue to withhold judgment and so avoid the 
deadening of curiosity which follows a formed 
opinion. Jeeoie R He-vd 

T his book, J B Murphy, Stormy Petrel of Sur- 
gery f by Loyal Davis, is one of themostinterest- 
mg contributions to surgical histor}’ that it has been 
my privilege to read It tells the stor}' of the life and 
work of a man M’ho did as much to adx’ance modem 
surger}’ as any one whom I have know’n, and the 
stor}" is a stimulus to all who believe in the oppor- 
tunity which .America offers to the young man. To 
the older men of the disappearing generation who 
knew Murphy, it is a source of satisfaction that 
Murphy’s e.xample and achievement have been so 
well placed in print. 

In the eighties of the Nineteenth Centur}", the 
work of Pasteur and Lister began to permeate 
-American medicine. In the early stages ^ere was 
so litrie understanding of the germ theor}" of disease 
^at its application resulted rather in a ritual than 
in the use of aseptic and antiseptic methods. The 
carbohe add spray appeared and disappeared, and 
other usages and procedures, futile or harmful, arose 
and x"anished 

In the nineties came rapid advance m the sound 
appbeation of the new knowledge to the sdence and 
art of medicine In the spread of the new doctrine, 
Christian Fenger, of Chicago, a Dane, educated in 
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the Scandinavian scats of learning, deznonstmted the 
principles of surgicalpa thologv , and John B Jlutphy 
became a leader m applying the new hnonledge to 
general surgery 

During the Haj market Riot in Chicago m ihSfi, 
neiispaper comment first brought Murphy into the 
pn-ture because of the daring surgery he undertook 
in rendering aid to the injured, and hts success 
especially m the traumatic surgerj of the abdomen 
nas dramatic 

Murphy’s scientific interest in many fields was 
phenomenal In each held of nork he made thorough 
preparation by preliminary eaperuaentation and by 
careful study of surgical anatom} and pathology 
IDs brilliant nork helped lav a foundaDon for the 
great surgical advance of the succeeding years The 
Murphy button a mechanical dcv'ice niich started 
gastrointestinal surgery on Us way, his work on 
surgery of the blood ves els and of the nervous 
system on the thorax, on the bones and joints, and 
on the endocrine system followed one after <iiother 
in papers discussions and clinical lectures 

Murphy was the greatest teacher of dioical sur 
gery 1 have ever known A kindlv fneodly man 
whom it was the good fortune of my brother Dr 
Charles and myself to call friend as well as teacher 
we look back to him with gratitude and loving 
reraeitibraoce Ue would strongly urgecvery young 
man going into medicine and surgen to read Loyal 
Davit t life of hturpby for in it he w U! find courage 
and inspiration even when conditions appear most 
adverse U J Mavo 

T O fill a need for a combined text and atlas of 
hematology ^Kracke and Carver have wrillena 
comprehensive volume The first section of the book 
IS devoted to a discussion of the pnnciples of 
tennmology and includes a dictionarv of hematolog 
leal terms ^fany* new terms based on Dafm or 
Greek roots are recommended for example neu 
trocyte IS preferred to neutrophil Other new terms 
lUi-Jude aci<io<5te (eosinophil) basocyte (tusophil) 
fragilocyte memscocyte polvchromatocytc ctt. 
ladividual blood cells are then denribed and U 
fustrated by colored drawings For the most part 
the drawing* are quite realistic and sboatd assist 
Kteativ in identify mg individual cells on blood films 
The blast celL do not appear quite so reali«tic as 
they do not contain the fine ^romatin structure 
thatis usually seen in the nucleus The colored pJate 
of supravitally stained leucocv tes i? good The iJIus 
trations of blood films that accompanv the chiuol 
discussion of the various blood diseases is one of the 

iDi'zvscsorrsxBuvwi'A VnASorltniArouicv YrnCvrouv 
AKO fUii*Tou>cie Dr5<nunn>''S errs* Bigcm Djsw vv I'CTCTW * 

M Asn T«»iOvoioOT py Roy H Knti* S* P 

Ow® Crrw SI S Fiji ileli*ui tooS « *oi Slontf**) 


features of the book These bloof filmv have 
been well chosen and represent dearlv the hemiic- 
logical charaeterbtics of the individual disease 
They should prove of great value in a tag the 
pn^ician to mterpret what he 'ees in the microscope 

The clinical and hboratoty phases of (be uno«s 
blood diseases arc discussed in detail \eo recent 
advances are included, and the authors frequentiv 
express their own opinions and espentnees Dt 
fames J Clark has written a chapter on roent 
geooZogte treatment of the Uucetntc states Dr 
Francis P Parker on blood groups and Wood trails 
fusions. Dr Elizabeth Gambrell on malaria and 
Dr R P Custer on bone marrow Hematological 
technique is described in detail in the concluding 
chapter 

There are a few things thar are open to aitiosm 
Although the etptession of hemoglobin in grams per 
aoo cubic centimeters is considered an advantage 
the authors use percentage hemoglobin and tie 
grams per joo cubic centimeters interchangeably 
throughout the book It is aho noted that little 
attention is paid to the saturation index or beniO' 
gfobin coDceotratioa of erythrocytes In tie test 
the terras hjpercbromic, moaochtoraic and h’po* 
chromic refer to the hemoglohm content of ceils 
and not to the concentration However in plate 
Vli, red cells labeled as byperchroraic apparentlv 
have an increased hemoglobin coocentration It is 
not generally agreed that uth cells actuallv occur 
The etiological classifitation of anemu u cd is verv 
similar to that of Mmot and Castle The disrussiofl 
of the anemias in no wav follows the classifiiJtion 
A large variety of anemias that are associated suiii 
a low color inder are included under the leim fvpo' 
chromic anemia This is confusing as it has become 
common to associate hvpochromic anemia with iron 
defiaeocy Following bvpochromii. anemia la oicti 
idiopatluc hypochromic anemia, hemofytit jaundice 
hvpochromii. anemia of lead poisoning perrivous 
anemia macrocy tic anemia aplastic anemia and 
sickle cell anema are described The reason hr liis 
arrangement is not clear A feature of questionable 
value b the loclusma of a classification of anemias 
of childhood These could well be discusst^ndec 
the general headings of aoemia ^s the n 
mean for reference purposes, it is lamentsbie ma 
more space was not given to the aotmus of tone 
joarrawdamageanddysfunetion, eg Banti sdi>e 
and feuto erythroblastic aaema associated 
metastatic carcinoma aanthomato'es etc 

Outside of the abov e critiasm the book ctmiam* 
modi to recommend it In its scope tbe wots « 
unique m this country The book vnl 
a useful place at the bedside in the tlm cal UMta 
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THE 1938 CLINICAL CONGRESS IN NEW YORK 
AND BROOKLYN 


T he surgeons of Greater New York are 
planning to prornde a program of sur- 
gical clmics and demonstrations that 
will present a complete showing of their 
chnical actirdties in all departments of surgerj' in 
that great medical center during the twentj'- 
eighth annual Climcal Congress of the American 
College of Surgeons, October 17-21 The Com- 
mittee is assured of the hearty co-operation of the 
clinicians at the five medical schools and more 
than fifty hospitals that mil participate in the 
clinical program, hlembers of the Executive 
Committee in charge of arrangements are: 


Hesry \V Caix, Chairman 
Houard a Patterson-, Secretary 


Frank E Adair 
Frank E Berr\ 
Robert E Bdcklet 
Raxfh Coep 
W niiAii Darrach 
Care Eggers 
George J Heger 
Charles Gordon Heyd 
Robert H Kennedi 
Saiitjel J Kopetska 
John A McCreert 
Donald E McKenna 
John J Moorhead 


Eugene H Pool 
James I Russell 
Morris K Smith 
J Bentley Squier 
Byron Stookey 
George Gray Ward 
Benjamin P Watson 
Carn-es Weeks 
John M Wheeler 
-Allen O Whipple 
Phillip D Wilson 
Arthup M Weight 


A preliminarj- schedule of operative climes and 
demonstrations is being prepared by the Com- 
mittee for publication in an early issue of Suit- 
GERY, Gyn-ECOLOGY ANTD OBSTETRICS ClmicS 
will be arranged for the afternoon of jSIonday, 
October 17, and for the mornings and afternoons 
of each of the four following daj-s, in which all 
departments of surger}' will be represented 
The final program of the Congress will present 
an ample and carefully arranged schedule of 
operative clinics, demonstrating the techm'que 
of a wide variety of surgical procedures, and will 
include a senes of demonstrations at the medical 
schools and the larger hospitals for the presenta- 


tion of work being done in many special branches 
of surgery-, such as fractures, cancer, traumatic 
surgery, neurosurgery, plastic surgery, ortho- 
pedics, etc The program will be so arranged that 
the nsiting surgeon may- be assured of the oppor- 
tumty to devote his time continuously, if he 
wishes, to climes dealing with those subjects in 
which he is most interested 
Programs for a series of sdentific sessions, 
symposia and conferences, to be held daily at 
headquarters at the Waldorf-Astoria Hotel, are 
being prepared by- the Executive Committee of 
the Board of Regents On hlondaj- evening the 
retiring president, Dr. Frederic A Besley, mU 
deliver the presidential address, and the new 
officers mil be inaugurated: Dr. Howard C 
Naffziger, San Francisco, president; Dr Vernon 
C Da\-id, Chicago, first vice president; Dr. 
Fraser B Gurd, IMontreal, second \-ice president. 
The 193S class of initiates mU be received into 
Fellowship at this session. Eminent surgeons of 
the United States and Canada and a number of 
visiting surgeons from foreign countnes will pre- 
sent and discuss papers dealing mtb surgical sub- 
jects of timely- importance at these sessions Other 
features of the program for the Congress include a 
number of conferences and sj-mposia dealing with 
fractures, cancer, obstetrics and gynecology, 
urology, neurosurgery-, traumatic surgery, tho- 
racic surgery-, etc. 

In addition to an extensive schedule of opera- 
tive clinics and demonstrations at the hospitals 
and schools prepared by- the subcommittees on 
ophthalmological and otolarj-ngological surgery, 
programs are being prepared for evening sessions 
for these sections on Tuesday- and Thursday eve- 
nings at the Waldorf-Astoria Hotel, at which 
\-isiting ophthalmologists and otolaryngologists 
will present and discuss papers of special interest 
to those who practice these specialties 
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The annual hospital conference -will open the 
Congress with a session m the Ball Koom of the 
Waldorf Astoria at lo o’dock on MQQda> nujcn- 
ing, at which a complete report on the college 
plan for graduate twining m surger> will be pre- 
sented On Monda> afternoon and on Tucs<la>, 
Wednesday and Tbutsdaj, both morniog and 
afternoon an interesting program of papers, 
round table conferences and pracbcal demon 
stratioiis, dealing mth atany prohlems related to 
hospital efficieticj rs being prepared It is fanned 
to make this year s session of wide interest and 
practical character through a careful selection of 
subjects to he presented and discussed by suigeons 
and hospital executives, particular emphasis being 
directed toward professional standards and the 
vital problems related to hospital economics 

Headquarters for the Congress will be estab 
lished at the Waldorf Astona Hotel, on Park 
Avenue between 49tb and 50th Streets, where the 
Grand Ball Room and large adjacent foyers, the 
Astor Gallery, Jade and Basildon Rooms, ail on 
the third floor of the hotel, have been reserved for 
Congress headquarters— for scientific sessions and 
conferences, and for the scientific and technical 
exhibits 

The technical exhibition, together with the 
registration and clinic ticket bureaus will be 
located m the east foj er, Astor Gallery Jade and 
Basildon Rooms, all on th<* third floor of the hotel 
The bulletin boards, on which the daily clinical 
program will be posted each afternoon for the 
following day, will be placed in these rooms 
Leading manufacturers of surgical instruments, 
X ray apparatus sterihrers, operating room lights 
ligatures, dressings hospital apparatus and sup 
plies of all kinds, pharmaceuticals and publishers 


IN NEW kORK AND BROOKLYN 

of medical books will be represented m this ei 
hibition 

The hospitals and medical schools of Grei*et 
New York afford accommodation for a large 
number 0/ visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to a number that can be comfortably 
accommodated at the clinics The limit of attend 
ance will be based upon the result of a survey of 
the operating rooms and hboratones of the hos- 
pitals and medical schools, to determine their 
capaaty for visitors It is expected therefore 
that those surgeons who wish to attend tie Con- 
gress will register in advance A registration fee 
wifl be required of surteons attending the annual 
Clinical Congress, such fees providing the funds 
with w^ch to meet the expenses of the Congress 
To eadi surgeon registering in advance a formal 
receipt will be issued whidi is to be exchanged 
for a ^^nerai adanssicm ewd upon b s teg sUiUon 
at headquarters during the Congress This card 
IS not transferaWe and must be pre«<nted m 
order to secure clinic tickets and adnnssion to 
saenufic sessions TTie registration fee for Fel 
lows and endorsed lunior candidates « $500, 
except that no fee will be required of local FeUort 
participating in the program and initiates « tie 
class of 193S For all others, mviled as guests « 
the Clinical Congress, the fee wiU be $jooo 

Admittance to the clinics and demoaslnUotis 
will be controlled by means of pectal dinic 
tickets, such plan providing an efficient oinfti 
for the distribution of the visiling surgeoos amoni 
the several dimes and insuring aga 1st over 
crowding the number of tickets issued 
one dime being hmited to the capacity 01 tbe 
room in which the clmic is given 
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INDUCED SPREADING PERITONITIS COMPLICATING 
ACUTE PERFORATIVE APPENDICITIS 

JOHN O BOWER, M D , F.A-C S , JOHN C BURNS, M.D , and HAROLD A MENGLE, M D , 

Philadelphia, PennsvK ania 


P ERITONITIS causes 92 per cent of the 
deaths of patients admitted to hos- 
pitals ■Kuth a diagnosis of acute appen- 
dicitis Of these deaths, according to 
the surgeons vi-ho operated or the physicians 
who wrote the gross findings, ^ 81 7 per cent 
were due to spreading peritonitis, 10 4 per cent 
to local pentonitis, and 7 g per cent to other 
causes Deaths under the caption “Due to 
Other Causes” will not be discussed — the 
number ia practically constant from year to 
year and includes catastrophes, deaths due to 
anesthetics, hemorrhage, cardiac dilatation, 
embolism, atelectasis, pneumonia, etc. 

Deaths under the caption “Local Perito- 
nitis,” however, will be discussed in detail. 
Of each 100 patients admitted to hospitals 
with a diagnosis of acute appendicitis, be- 
tween 15 and 20 have a localized abscess 
These patients are usually operated upon 
within 24 hours, following operation, however, 
a number far in excess of what the average 
surgeon would consider moderate, develop 
hj'perpjwe.xia or tach3"cardia and some of 
them die A careful studj”^ of the clinical rec- 

Trom the Department of Surgical Research, Temple Uni 
\er5it> Medical School — Philadelphia General, Temple Lm- 
\ ersit> , St LuLe s &. Children’s and Xortheastem Hospitali* 
»rrom the anaU sis of 18,687 cases admitted to 2S hospitals m 
Philadelphia o^ er a penod of 6 j ears 


ords of these patients shows that those who 
recovered had a stormj^ and protracted con- 
valescence The cause of death written bj’' the 
interne was, with verj’’ few exceptions, local 
peritonitis, the diagnosis on admission. We 
call this Group I — Operative-Induced Spread- 
ing Peritonitis 

A second group of patients, approximate^ 
89 per cent of those admitted to the hospital 
with spreading peritonitis comphcating acute 


Plate I A, Xonnal peritoneal cawty, li\ing dog Note 
large left lobe of h\ er; robin’s egg blue of gall bladder; ats- 
ceral pentoneum, bght pinkish gray, panetal peritoneum, 
ileum, pinkish gray, omentum uniformly distributed co\ er- 
mg large and small intestme. B, Twentj'-four hour local 
pentonitis, no laxatir e Appendrc and mesenterj' hgated 
Demonstrates omental quarantine ol distended gangrenous 
appendix Wsceral peritoneum shghtly mjected, parietal 
peritoneum, unprotected loops of ileum, show dark pink 
mjecUon C, Twenty-four hour spreading peritonitis, no 
laxative -Appendix and mesentery ligated, vasceral peri- 
toneum hj-peremic; panetal peritoneum, ileum, injected, 
vessels promment, shghtly distended Stomach \essels 
injected, shghtly distended Liver displaced upward; 
omentum uniformly distributed oier \TScera. Exudate 
seropurulent, D, Twenty-four hour peritonitis, laxative 
induced -Appendix and mesenterj' ligated and 50 cubic 
centimeters of castor oil given immediately after operation 
Parietal pentoneum mtensely mjected, lisceral peri- 
toneum, ileum, compare with Ion er left, loops distended in 
upper abdomen, stomach mjected, marked increase in size of 
gastro-epiploic \essels Omentum attemptmg to locahze 
process, it extends from left loner to upper nght between 
coils of ileum, exudate purulent. 
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perforative appendicitis, had rtcavcd one or 
more than one laxatu e The mortaIit> of this 
group of patients was 1 15 per cent higher than 
that of the group that had not received 
laxatives This is Group II— Laxative In 
duced Spreading Pentonitis 

Deaths in a third group 0} patients occurred 
because of a reactivation of the infectious 
process induced through errors m judgment 
in the management following opention This 
IS Group III— Postoperative Induced Spread 
tng Peritonitis 

CROOT I— OPCRATtVE IVDUCFD SPREVDINC. 

PERITOVITIS 

Factors mamK responsible for its induction 
are 

X Failure to diagnose before operation the 
focalizing process, 

2 Failure to recognize the localizing proc 
ess at operation, 

3 Radical jurgerj 

/ Failure to diagnose before operation the 
localning procets \ cfmicat pathological 
classification of acute appendiatis and pen 
tonitis based on correlation 0! symptoms and 
signs, gross Findings at operation and what 
happens to the patient after operation will be 
reported elstvvherc The important addition 
to the general]} accented pathological classi 
fication— acute appendicitis, spreading pen 
toniti», and local abscess— is the localizing 
process, the potential or retro4,ressive spread 
mg process 

Perforations of the appendix are either acute 
or subacute The stage of transition between 
an intact serosa and perforation with spread 
ing peritonitis in the acute fulminating Ivpc 
of appendicitis is minimal in point of time 
The svmptoms and signs however arc usually 
consistent!} progressive, onl> occasionahvbt 
cause an excessive amount 0/ antigen escapes 
through the perforation into the pentonea) 
ca\^t> , do the svmptoms and signs of perfora 
tion alone dominate the clinical picture In 

subacute perforations, hoHLver, ihcsjmptouis 
and signs associated with rupture of the serous 
coat arc minimal because the local tissue 
changes preceding and foUov mg U arc de 
signed b} nature to limit the dost of antigen 
to an amount commensuratt with the ixacUve 
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capacit} of the patient Before petforatm 
the depo'.ition of hbnn upon the semus owf 
swelling of the endothelial celU and the sjb 
«erous mobilization of neutrophils tend to 
thicken and strengthen the w all of the appen 
dit These changes are accompanied 6\ an 
mcreasa of mtra ippenditcal pressure which 
continues as long as the serous coat rmiains 
viable hen the cells composing this mem 
brane die, the serous coat become', separated 
from the gangrenous tissue beneath and intra 
appendit-caf tension is diminished At this 
point symptoms and signs previously present 
may disappear— it is the “lucid infenaJ ’(i) 
Absorption of antigen during this period 
IS minimal When perforation occurs because 
of hauefaction necrosis and increased intra 
appendiceal ten'.ion the spread of the process 
may be pn’vetiCcd by plastic exudate or by 
the parietal or visceral peritoneum or omen 
turn This is the localizing process (Fig i) The 
amount of antigen absorbed during this stage 
IS also minima) An analysis of this large 
number of clinical records shows that the 
average physician and surgeon invariably (ii 
agnose acute appendiatis and its chief com 
plication, spreading pentonitis when the 
process is fulminant or moderately active, the 
same is true of the local ahsccss The surgeon 
andhisassociaies however frequently lailnot 
only to diagnose the localizing process bu* 
tarn lesions which frequently preccdeits forma 

tionaswcll—partialorcompltlegangrcneofllie 
ippcadix which, as we have pn-viously stated, 
Is responsible for the lucid intervil Lvery 
death that occurred from appendiatis and its 
complications on my service in j hospitals 
dunng the past 4 years was due to failure of 
the operator to diagnose these ksions before 
operation The diagnosis of the localizing 
process before oporalvow is dependent to a 
gnat extent upon a complete account, wnltcn 
in detail, of what happens to the patient be 
fore he is admitted fo the hospital This must 
include not only questioning the pativut but 
the physician who first secs him as wtl! whicv 
IS espeaally important if the patient has 
had hypodermic injections ft should bt em 
phasized that the physician who first secs a 
patient with an acute lesion of the abdomen 
nhitber immcdnlcJy or pottnfialiy surgtea 



B 0 \TOR ET AL , INDUCED 


SPREADING PERITONITIS 


949 





Fig I 


has the best opportunity to interpret correctly 
the tissue changes which have occurred intra- 
peritoneally 

Pre-operative diagnosis is also dependent 
upon a careful dinical stud}' and repeated 
physical examinations after the patient is ad- 
mitted to the hospital The process usually 
begins m the mucosa, progressing to a partial 
or extensive gangrene or an acute suppurative 
process followed by necrosis, which accounts 
for the fact that early s}Tnptoms and signs are 
usually t}pical of an appendiceal colic of mod- 
erate degree General colic-hke pains which 
later localize to the right lower quadrant, 
nausea and one or two attempts at vomiting 
are the usual s}Tnptoms The presence or ab- 


sence of tenderness and tenseness or rigidity 
of the abdominal muscles depends on the situa- 
tion of the appendix. During the first 24 hours 
the temperature is usually not higher than loi 
degrees, pulse between 90 and 100, leucoc}d:e 
count around 12,000 with a preponderance of 
neutrophUs 

If perforation has been preceded by gan- 
grene, the lucid interx'al which accompanies 
It may be confused with resolution b}' the 
attending physician, the relief of pain and the 
absence of tenderness and rigidit}' accompany- 
ing perforation are due to diminished intra- 
appendiceal pressure; accompanying resolu- 
tion, to the absorption of the products of 
inflammation in an intact appendix. A localiz- 
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Graph I Mortality of apreadmj, peritonitis a 573 casco 
—*4 hour groups i9a9-tgjj 


wg process in a resistant patient, when ade 
quatelj Ochsnerized raa} be at times com 
pictely absorbed It is not uncommon for a 
surgeon to rcmo\c an appendix nhileoperat 
ing for another lesion, that shows definite 
evidence of a previous perforation Ochsnen 
i&tioTV vnstvtu^ in the home is usuallj incom 
plefe, enforced onij to the point of cessation 
of acute s) tnptoms Frequent!} tenderness is 
present when fluids are given by mouth The 
physician may send the patient to the hospi 
tal at this time but on admission signs of an 
arutcproccssmay havedisappcarcd Whether 
at home or in the hospital the prognosis is 
dependent upon whether a dimcal pathol 
ogist IS called in or nhether something is 
given by mouth to stimulate peristalsis If 
the tftnical pathologist is consulted a tatas 
trophe may be prevented if a laxativi. is 
given a frank spreading ptritonitis invanably 
dcvelop- 

Thc diagnosis of a localizing process which 
IS progressing to abscess formation is usually 
not difficult if thi. physician or suigeon is 
thinking of the possibility of its existence \ 
vaginal or rectal evtiminaiion shoiitd be made 
in addition to the abdominal examination and 
the results of each recorded A word of cauimn 
regarding Treated abdominal examinations 


should be interpolated at this point AIj a'^so- 
ciites and X have had (he unpleasant expen 
eace of observing a rather ohe^c female die 
foHon mg (he conv ersion of a localized abscess 
into a spreading pentonitis by forrefu! manip 
Illation The safety of the patient is depend 
cntin part upon repeated abdominal etamina 
lions but they should be done ileliberately 
and cartfuJly , the patient should be requested 
to co-operate, the p}i}sician cxplaini/ig that 
the opening of the mouth and the bending of 
tfie knees facilitates relaxation The entire 
hami of the examiner should be placed gcntli 
on the abdomen pressure being exerted only 
Kith the tips of the fingers 

Failure io recognise tl e hcaluing process 
a! operaiiois Because of the gradual develop 
ment of the Jocalizing process, gross tissue 
changes are rot marked, at least those visible 
through the average abdominaf inasion The 
preperuoneal tissues are edematous and if the 
incision has been made ov er or near (he lesion 
the paiicia] pentoneum wjJ] be inyected— the 
degree of hyperemia ol the visceral periloneuir 
will depend upon the time that lias elapsed 
between perforation and operation Free fluid, 
if pre«ent, is usualK moderate m an' 0 -^t, 
cjoudy icrppurulent, anti slightly odorous 
\ smear may show micro-organisms, cultures 
frequently do V rupture occurs in an appen 
dix which has previously been involved w an 
infectious process, the accompanying appen 
ti/ceal fibroMs and pcn3pp‘‘ndiccal ailhesions 
dimmish absorption, and hyperemia of the 
peritoneum and transudation of fluids will he 
comparatively less tt the process is in close 
proximity to the incision it can be visualized 
and reoignized without diflirultv Coils of 
distendid small intestine tecum or thickened 
omentum however, may make vasibibty dip 
cuU Perhaps tht most important patho- 
logical finding which may lead one to su^>cct 
a coiK^aJerl perforation is the marked thicken 
of the omentum caused bv the increased 
vascularity edema neutrophilic and clasnwto- 

cv tic infiltration The forcgoinj, all that wn 
be seen through a transverse or muscle split 
ting incision , 

j Radical surgery A suigcoo s mortality 
pcfcentagt is dt pendent to a gnat extent no 
only upon the number of cases he has manageu 
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but on whether he has profited by the mistakes 
he has made as well Without exception, 
there is no lesion of the abdomen requiring 
surgery in which errors of commission in- 
fluence mortality so markedly as in spreading 
peritonitis complicating acute perforative ap- 
pendicitis. Errors of omission are not so death 
dealing — if the patient noth a localized ab- 
scess is left alone, he may absorb it— 50 per 
cent of the dogs ndth appendiceal abscess fol- 
lowing induced gangrene do. The old contro- 
versy as to whether immediate operation should 
be done or watchful waiting instituted has been 
definitely settled, in my opinion Indirnduals 
recover or die from spreading peritonitis just 
as they do from a pneumonia or a spreading 
cellulitis because the}’’ do or do not develop a 
general and local tissue immunity. Doses of 
antigen, clasmatocytic response, and antitoxin 
formation are as important in one as the 
other 

Graph r shows the mortality of 2,573 pa- 
tients operated upon for spreading peritonitis 
folloning a perforated appendix. They have 
been divided into 24 hour groups— the verti- 
cal column shows mortality’' percentage; the 
horizontal the day of the disease You will 
observ’e that the mortalitj’’ increases with each 
24 hours up to the fifth day— there is a slight 
decrease on the sixth and a marked drop on 
the seventh day because general and local 
tissue immunit}'- approach their maximum at 
that time We have not found antitoxin in 
the blood of patients before the sixth day fol- 
lowing perforation 

The important point in this discussion is the 
character of the reaction and the outcome of 
patients who are operated upon during the 
localizing stage While the hIcBurney or 
muscle-splitting incision is made in less than 
50 per cent of the acute cases, we will suppose 
that the operator suspects the possibility of 
rupture and that he selects this type of in- 
cision for obxdous reasons. The peritoneal 
cavitj' reveals in part the gross findings de- 
scribed, but loops of intestine obstruct the 
surgeon’s xnew. A small gauze pack is inserted 
and he attempts to quarantine the suspected 
process which he finaU}' accomplishes but his 
vision is limited because of the small incision; 
after enlargmg it, \nsibility is still only about 
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! 

I 
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Fig 2. 


70 per cent He is not sure whether the tip of 
the appendix adherent to the parietal peri- 
toneum near the brim of the peMs and sur- 
rounded by a loop of ileum is or is not per- 
forated Finally he separates the adherent tip 
from the peritoneum and purulent material 
e.xudes The peritoneum has been well pre- 
pared for rapid absorption of antigen. Loops 
of ileum have been separated, fibrinous 
plaques have been brushed off, endothelial 
cells have been destroyed, exposing capillaries 
and lymph vessels If at this point a drain is 
inserted, the gauze strips gently removed, a 
normal saline dressing applied and Ochsneri- 
zation instituted, 9 out of 10 patients will 
successfull5’- combat the dose of antigen. But 
now that the operator has started he wants to 
finish the job and he removes the appendix. 
In a large number of instances death follows 
Perhaps the surgeon has not followed the 
procedure described; perhaps he has done 
something worse— not being able to rdsualize 
the process he may have placed an index finger 
into the wound and attempted to hook up the 
appendix— Figure 2 shows definitely what 
happens One-twenty-millionth gram of crj's- 
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tallmc egg albirnitn is sulTicant Jo siimulatt 
antfbodj /orxmtion How much antigen 
escapes into the peritontal ca%ity f/ora the 
average ruptured appendix' How much is 
absorbed Irom this g luzc abraded area' This 
cannot be estimated at operation but the 
immediate postoperative response ot tne pa 
ticnt wid teft— perhaps he wtR respond satis 
factord^— So pfr cent of them do but roper 
cent of thvm do not 

U hi!c the mortalitj of the foiahaing process 
15 high, when the app'-ndix is removid m the 
presence of a spreading process the martahtj 
Is stiff higher fnbfe I shows what occurred 
in 12 of tho •’8 hospitals in I’hiladcfpbia where 
radical surgery vva'* practiced The average 
time between on«ct of svniptoms and opera 
tion IV as 58 hours the mortalit> 37 4 percent 
the appendix was removed m 93 7 per cent of 
instances 

THE rRFVEMIOV OF OIERVTIVF INDVtfcO 
sPKEVDivr rrsiToviTis 

Ancsl/iesiu When the pativnl is a good 
spina! anesthesia risk and the anvsthetist has 
had exptnence in the fcchriquc ol uulactioa 
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and the management of patients who have 
had spinal anesthesia, it is ideal for opening 
an appendiceal abscess The surgeon 01 ancs 
thelist endeavoring to develop 3 spinal tich 
niq\.c should not include patients with spread 
ing peritonitis If the diffusion of the ancs 
thctic is loo high and artifiaal rcspirainn a 
resorted to, or carbon dioxide with ox>i,en i» 
>,iven updor pressure the excursions of the 
diaphragm and the passive movements of th'’ 
acccssot> muscles of respiration will ihT- " 
the process and increase absorption 
\dvaiitages of spinal anesthesia are 
t The accessory muscles of ri piralion 
and the transverse abcfominaf mi/sdes arc 
relaxed thus p<‘rmitting a maximum of visu 
ahzation of the peritoneal eavity in 3 <i<li 
tion absoiption k diininisb"d because of the 
minimal excursions of the diaphragm md 
antenor abtiominal va” 

a The abscess tan be outlined atcuratcix 
b> palpation and at times can be seen pro 
truiiing above the normal contour of th*’ 
abdomen 

X The relaxed and more quiet awlom'"! 
permits a better prtpentoneal palpation of 
fht rntraptritonraJ abscess {sec technique, 

I-iR 3^1) , r„ 

Spinal aticslhtsta increases perisfaJsM tn 
io/h spreading peritonitis adherent ‘oops ol 
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intestine may be separated, -wbich rve have 
shown by cinema, taking place in the peri- 
toneal cavity of dogs The greater ease of 
accessibility diminishes the likelihood of rup- 
turing the abscess wall which, in my opinion, 
more than offsets the effect of the to.vemia 
induced by the increase in peristalsis produced 
by the spinal anesthesia 

Abdominal incision and prepcriloneal palpa- 
tion. The location and t\-pe of incision are 
determined b}' the situation of the abscess 
In all instances an attempt is made to open 
the abscess from the roof The ad\'antage is 
twofold— drainage is simple and absorption 
is minimal, a single rubber tube only being 
required (Fig 3C) 

Figure 3 shows the method employed v hen 
the transverse incision is used Following 
separation of the fibers of the internal oblique 
and transversalis muscles, the index finger 
palpates the mass beneath, no attempt being 
made to aspirate (Fig. 3B) If it is tense and 
resistant to the touch, the pentoneuni is 
opened and a drainage tube is inserted into 
the abscess (Fig. 3C) Two small cigarette 
drains may be inserted, one on either side of 
the tube, to control oozing and permit the 
gradual •ndthdrawing of the tube, thus reduc- 
ing absorption to a minimum The wound is 
not sutured, a safet}' pin is pierced through 
the tube and gauze is placed above and below 
so as to insure its being securely anchored by 
the retentive bandage. 

When preperitoneal palpation with the 
index finger discloses a non-resistmg mass 
(Fig 4A), intestinal coils are undoubtedly 
present beneath, and another attempt should 
be made to locate that portion of the abdom- 
inal wall which the operator considers a more 
direct route to the roof of the abscess Another 
incision is made and preperitoneal palpation 
again carried out If it is located the first 
incision is dosed and a tube inserted through 
the roof (Fig 4B) If the surgeon discovers 
intestinal coils instead of an abscess, after 
the peritoneal cadty is opened, he should 
carefully insert his index finger and locate the 
wall, another incision should then be made 
over the roof after the first incision is closed, 
if the abscess cannot be definitely located bj-- 
this method, the patient should be returned 





Fig 4 


to the ward for further observation and Ochs- 
nerization continued— frequently this t^qj^ of 
abscess will be absorbed and appendectomy 
can be carried out at the end of 8 weeks. 

Removal of appendix. The appendix is not 
removed in the presence of a localized ab- 
scess, or when an unsuspected localizing or 
spreading process is found at operation The 
only exception to this is in spreading perito- 
nitis when there is no emdence of localization 
and the perforated appendix is accessible, it 
is removed and a catheter is placed in the 
cecum. 

The follouring abstract with graphic illus- 
tration (Graph 2) shows how a spreading 
peritonitis should not be managed 

Female, aged 21 years, had s>Tnptoms and signs 
of an acute surgical abdomen “Results” (la.xative) 
given s hours after onset of pain Patient was ad- 
mitted to the hospital and operated upon 30 hours 
after onset of symptoms, anesthetic spinal neo- 
caine and local novocain right rectus incision 
was used The appendix nas retroceal, and perfora- 
tion was not recognized immediately The appendix 
was removed and multiple drains were inserted. 
Eighty cubic centimeters of perfringens antitoxin in 
dmded doses was given intramuscularly, glucose 
metabolic balance instituted; death in 5 da\s. 
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tallmp egg albumen is sulilcionc to siimulaie 
antjbocfy formation ffow much antigen 
escapes into the pcritonraJ cavitj from the 
average ruptured appendix’ How much is 
absorbed from this gauac abraded area’ This 
c&nnot be estimate at op'ration but the 
immediate postoperatne response ol the pa 
ticnt viU tcU— perhaps he will respond satis 
fac(Qrd>~So per cent of them do hot 30 per 
cent of them do noi 

\STiiie the mortaht) of the localirng process 
IS high, when the appendix is remoeed m the 
presence of a spreading process the mnrtaUty 
IS still highir Tabic I shows what occuirca 
m 1 2 of the 28 hospitals in Philailelphia « here 
radical surgerj was practiced The aeerage 
time betwcin onset of symptoms ami opera 
tton was 58 hours, the mortaht> 37 4 per cent 
the appendix was removed m qj 7 per cent of 
instances 

TifE PREVExrrON OP OPER ime JvnttfD 
SPRPVDINC rtRlTOM7I> 

AiteslIiestJ Uhen the patient is n good 
spinal anesthesia nsV and the aniNthitist has 
had cxperientc in th'- technique ol induction 
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and the management of patients who have 
had spinal anesthesia, it is ideal for opening 
an appendiceal abscess The surgeon or ancs 
(hetist endeavoring to develop fl spinal tcch 
mque should not include patientswitb spread 
mg pentoniiis If the diffusion of the ancs- 
thttif IS too high and artificial re piration b 
resorted to, or carbon dioxide with oxjgm b 
given under pressure the etairsioris of t^e 
diaphragm and the passive movements of the 
avce&>o’> rr -vclci ol respiration mil diffus" 
the pnxrcss and increase absoqvtion 
UKaniagcs of spinal anesthesia arc 

1 rh'* acccssoi> musdis of rc'piralion 
and the transverse abdominal muscles ate 
rclaxixl, thus permitting a maximum of VbU 
aluatioR ol tht peritoneal cant) in adili 
tM>n wb^'Orptioft w diminished bvcau^c of the 
minimal excursions of the diaphragm and 
antenor abdominal w-all 

2 Ihc abscess can be outlined accur3{cl> 
by palpation and at times can bs s'-en pro 
trading above the normal contaiif of the 
abdomen 

j The niaxed and more quiit abilom n 
permits a better prepentoncal palpitian of 
rhe wtraperitonral abscess tsee technique, 
frig j 

Spinal anesthesia increases peristalsis in 
earlv spreading pentonitb adherent loops 0 




Plate II 

Induced Spreading Penlonitis Complicating Acute Perforative Appendicitis 
John 0 Bou'cr^ M D , P A C S , John C BiiniSj M.D , and Harold K yicnglc^ M D 
(See legends on opposite page ) 
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A spreading p^oce^s «as suspected but wa* not 
aeanjtely diagnosed before operation Spinal anes 
thesia was unsatisfactory Death nas due lo two 
targe daces of antigen, ktative before operation and 
search for and remosal of appendix Too radical 
surgery 

The following abstract ivith graphic illus 
tration (Graph 3) shows ho» a locahzmg 
Process~ah\aU\e induccdretrogressingproc 
ess — should be managed 

Female aged if sears had symptoms and signs 
tj pital of spreading peritontiis Citrate of magnesia 
was given 24 hours after the onset of svmptoras Pa 
tient nasadmjlted lo the hospital jahoozsatier Ibe 
onset of pain She nas given too cuke centimeters 
of perfnngens antilotin intramusculatK m j doses 
and continuous hjpocfysis of normal afinc Patient 
held s da>s before operation Spmal anesthesia 
neocamc was u»ed Through a transverse incision 
the locah tug process sias recogniied hut net in 
Uirhtd A cigarette dram was m eited down lo, but 
not into the abscess cavity Dram was removed 
on fifth postopcrati e day Subsequent operation 
on nineteentfi day after onset of s>«p(oais— 14 
da >3 after first oper 3 tion->-shoned complete ab 
sorption of the appendix 

Glucose should have been given with the norara} 
alme solution A gauze dram would not have b^n 
necessar) Good judgment was shown in not dis 
tutbiBg a locnlizmg process One dose of an(i{,en 

The following abstract with graphic iDus 
tration (Graph 4) showa the results of the 
failure to diagnose before operation the local 
izing process, and the disastrous rc>ulls in 
(luced b} simple drainage 

Male aged az years had sjmptoms and signs 
typical of acute appendicitis An Ex Ux tablet was 
given immediateb after the onset of pain ratwnt 
was admitted to the hospital 48 hours after onset of 
symptoms and v as operated upon immediate)) 
Spmal aacsthrs/a neocamc was given A Iransver'C 
mcuion was made The localizing process was, not 
recognized until tbe pus exuded retrocecall) The 
appendix was not removed rubber tube and oga 


mie drams were mserted-gau-e quarantine dram 
^ removed Thirty cubic centimeters of pet 
inngew antilotm was given immediattif and again 
in 24 hours mtramuscularly An attempt was made 
to maintain the glucose metabolic balance Sjmp. 
toms and signs of spreading peritonitis dimmidiid 
but patient developed pneumonia and died on 
twelfth postoperative daj Postmortem shored 
localized peritonitis 

This patient received two dose> of antigen laxa 
tive before operation plus search for and opening of 
abscess He should have been held until a loalizcd 
ab cea» had developed 

CROtH’ ir — HXATIVE EflircCD SrRE.tDI.NQ 
rERiTOvrria 

Of the 2,S7S patients admitted to hn^pl 
(als in PhiJaddphia vvirh spreading pmtomliy 
complicating acute perforative appendicitis, 
1,40b gave definite statements rtgarding bia 
tnc administration, Sq 14 per cent had re 
ceived laxatives In this same group 153 had 
not received laxatives and 16, or 1044 per 
cent, died, 1,119 received one laxative aod 
250,0x2? 34 per cent, ditd, rjiJ received more 
than one laxative and 33, or 2S 67 per cent, 
died 

Thej.e observations are not non, surgeons 
have inov n for many ^evrs that laMtives w 
crease the inndenuc of spreading pentomlto 
and interfere mth the possibibt> of localisa 
tion, not c>n!> in perforation of the appendix 
but in acute lesions involving other abdornma! 
viscera Heretofore there has been no definite 
evidence, however, to show that a laxative 
induced spreading pentonitis di/Ttrs patho 
logically from a spreading peritonith when 
laxatives have not been given An inspection 
of the colored photographs (Plates I and If) 
wiH show more than any number of words 
can describe, thccliffcrcnce between spreading 
pcntomlia that has and has not been induced 


I la e It A Forty -eisbt hour spreading pcritomt» no 
laxati e Appendii and Jnrscnleryhgsled parietal pento- 
neum upper left normal color visceral perHonei/m jlewo 
WoodvMVtls irote prominent loops nearest focus of infec 
tinn brilliant red siomich norout color omenluin lower 
riffht localued overpi-rforatcd apperdu eiudate serous 

sbfihily cloudy B Forlj-cigbt bout tjMiite tujuaii 
spreading penioimis. Tbirty cubic cenluwelers of castor 
oilgiv en immedialel) ifWr LctHowui •PPXndit and mesen 

tery panetalpenloneumlighttodaikmilKiginy vuixfal 

pentoneum, comrare wilh upper left omentum not local 
wed Uehter areain center crossed by Urge nesenttne vems 
left to ngfil erudale hemorrhagi puruleni. C Seventy 


two bout spreading pentonilu nolixatwe Appe^ix jn^ 
ijiesenleiy bgaltdj pirieul peritoneum more injected m 
uDper nghl vjsteral peritoneum ileum injected toops ta 
h wl. slightly distended stomaih rot visible 
inobiU,ed around Vfe perforated tppendii in 

domea eiadaU hemorrhagic D seventy two hour to 

/ire induced spreading penionilii "nirty ""'f 

meters of castor oil given immediaitly 

appendu and oiescnteo' panetal pentoneum T;.„r 

(o veiwtr* congestion iisceraf pentoneum, 

less no sciTbUnce ol noroul mtoime loop m 

inc regioa cyanotic Omtnium dismtegraied begin I 

necrosu exudate dark purulent 
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b}' laxatives. These photographs of the dog’s 
peritoneal cavity were made before death of 
the animal: clinical investigations as well as 
our experimental work show that if man is 
treated similarl}^ to these dogs he has 3 
chances in 8 of d}ang in the same fashion 

EXPERIMENTAL WORK 

A summarj' of the e.xperimental work con- 
ducted by Drs J C Burns, H. A Mengle 
and myself in the Department of Surgical 
Research, Temple University, is appended 

M’e ligated the base and mesenten of the appen- 
dit in a group of dogs Fifty per cent of them devel- 
oped a localized abscess and recovered and 50 per 
cent died of spreading peritonitis In a second group 
of 54, the base of the appendi.x and the mesenterj 
nere ligated, 30 cubic centimeters of castor oil was 
given 24 hours after ligation and 6S per cent died of 
spreading peritonitis To a fourth group of 12, 54 
cubic centimeters of castor oil was given immedi- 
ately after operation and gi per cent died of spread- 


ing peritonitis. In a fifth group the appendix and 
Its mesentery were ligated; laxatives adtnmistered 
The animals v\ere re-operated upon at varying 
periods of time and the peritoneal e.xudate studied 
bacteriologically These findings, and the results of 
a study of the bacterial flora obtained from patients 
operated upon for spreading peritonitis complicat- 
ing_ acute perforative appendicitis, together with a 
review of the literature have been reported (2) Our 
investigations showed that the aerobic bacterial 
flora m man and dog differed in that the colon ba- 
ciUis was found only m 14 per cent in the dog as 
compared with 68 per cent m man A study of 
the anaerobic flora showed that the Clostridium 
welchu was present in 60 per cent of instances m 
man and 63 per cent in the dog These figures are 
practically the same as those of Weinberg 
II e then treated dogs that had an. induced spread- 
ing peritonitis with perfrmgens antitoxin (Clostri- 
dium welchu). The mortality of the control group 
89 dogs—was 74 per cent; of the treated group, 38 
per cent A second group was given horse serum- 
the mortality was 60 per cent, in a third group per- 
frmgens antito.xin combined with whole blood was 
given, morulity 33 per cent, in a fourth perfrmgens 
antitoxin combined wath Bacillus coli serum mor- 
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Graph 5 Effect of too early removal of drams 


tality 33 per cent, in a fifth, perfringens antitoxin 
combined with immune serum, mortahtj- 33H per 
cent, and finally lyophihzed convalescent serum 
(serum removed from dogs that had recovered from 
a laxative-induced spreading peritonitis) was in- 
jected, in this group ne obtained the lowest mor- 
tahty — 25 per cent (to be reported in detail else- 
where, 3) Following this animal experimentation, 
two groups of patients, over 90 per cent of whom had 
received laxatives and had had a frank spreading 
peritonitis due to a perforated appendix, were 
studied They had been treated with perfringens 
antitoxin The first group is made up of 31 patients 
who had been operated upon directly after admis- 
sion, av'erage 61 hours, and given perfringens anti- 
toxin and glucose intravenously— with a mortahtv 
of 19 3S per cent A second ’group, 35 patients, 
had been held and given perfringens antitoxin and 
glucose intrav'enously, localized abscess opened on 
sev'enth day— the mortality was 5 71 per cent 

Up. to this point, we have shown that— 

I The incidence as well as the mortality 
of spreading peritonitis in both man and dog 


were increased by the administration of laxa- 
tives; 

2 The time of administration and the dose 
of laxative influenced the mortah'ty; 

3 The Clostridium welchii vv^as* present in 
60 per cent of instances in the flora of spread- 
ing peritonitis in man and dog; 

4 The administration of perfringens anti- 
toxin reduced the mortality of spreading peri- 
tonitis 122.52 per cent in man and 94 74 per 
cent in the dog; 

5 Convalescent serum, lyophiliaed, was a 
factor in the low mortality of spreading peri- 
tonitis in both man (to be reported) and dog. 

There remained but one discover}- neces- 
sary to establish the proof and that was to 
find the antitoxin of the Clostridium welchii 
in the blood of patients who had recovered 
from spreading peritonitis due to a perforated 
appendix. This has been reported (4). 
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Using technique required by the Nolfooal In 
slilute o 5 Heahb pigeom t eighiftg gtanvs wett 
injected »ilh‘a lethal dose of Clostndium nelchii 
toiiB — 0.013 * cubic centimeter of per 

frmgens antitoxin, a]l of the control pigeons died 
One cubic centimeter of serum obuined from in 
dividuaU m a normal state of health was then in 
lected with the Clostridium welcbii tosin antitoxin 
mixture into i 3 pigeons, they all died In another 
group t cubic centimeter of serum obtained from 
patients uho had recosered from siraide appcndi 
cilis was injected with the Clostridium welchn 
toxm antitoxin mature 33 died and 3 Incd In 
another group serum obtained from patients snfler 
jnjp with perrtonitn dae to a pelric 

iniected into 33 pigeons 25 died and 8 lived FmaUy 

6 t pigeons were injected uitb the lethal dose of 
UoTttidmm welchii toxin antitoxin nuxtorc and 
serum obtained from patients oho had recovered 
from spreading peritonitis due to a perfmated np- 
neudix, 46 per cent of them lived and 54 per cent 
ked Antitoxin of the Clostridium aelcbii was^ 
ent m 75 pet cent of the patient serum-rS of 24 
!n addition to these tests ronvalescent Ijoph.l^ 
serums that had been removed from man and dtsa 
ani had been standing at room temperature lor 4 t»S 


days were injected into pigeons and found lo con 
Uin antitoxin of the Clostridiutn wclcbu 

CBOUT m —POSTOPERATIVE INDUCED 
SPREADDfC PEPITO. HIS 
In another communication the sentnr autbor 
has emphasund the importance of ‘ Manage 
meat of bptcading Pcntonitts Due a Per 
forated Appendix” (6) A disease wth a rccog 
nized mortality of from J? 1<* 45 P*-^ i^nlcatt 
l«succcssfuU> treated only b> thosc^hohasc 
previously managed similar cases I rom 
time of admission until (he patient has $u 
cessfuflv overcome the usual maximum do-^ 
of toxins conferences should be held bvtv,ce 
surgeon m thief, associates, and surpeal ri i 
dents Had this been done routinely, on ine 
stniMS on ohich tl« (olloirais pali<-”» 
treated catastrophes oouU not 
The following abstract uUh graphic dfo 
Iration (Graph^s) slops nhat mo) 
when drains are removed too early 
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Graph 7 Effect of use of penstaltic sUmufants after operation 


ilale, aged 15 j ears, had S3mptorns and signs of 
spreading peritonitis following a perforated appen- 
dix Castor oil was given immediately after onset 
of symptoms Nitrous oxide-ether anesthesia was 
used Through a transverse incision, the appendix 
vas removed, and sahne and glucose were given after 
operation. No perfrmgens antitoxin was given 
Drains were removed at the end of 24 and 48 hours, 
respectively 

Four doses of antigen were given as well as a 
laxative before operation Appendix was removed 
at operation, the drains were removed 24 hours and 
48 hours after operation 

Meddlesome postoperative management is 
shown in this abstract and Graph 6. 

Female, aged 21 j-ears, had s.vmptoms and signs 
typical of spreading peritonitis comphcating acute 
perforatn e appendiatis Physician prescribed la.xa- 
tue immediately after onset of pain. Operation was 
performed 45 hours after the onset of sjTnptoms 
Spinal anesthesia, neocaine, was used. A trans\erse 
made, and the appendi.x removed. 
Iwelve hours after operation i cubic centimeter 


bacteriophage and roo cubic centimeters of normal 
saline were mtroduced through drainage tube into 
the pentoneal ca^■^ty. 

Three doses of antigen, a laxative before opera- 
tion, then removal of appendi.x at operation, and 
injection of bacteriophage and saline, after opera- 
tion, are the factors in this case 

The postoperative use of peristaltic stimu- 
lants is shown in this abstract with Graph 7. 

Female aged 61 x-ears, had sjmptoms and signs 
tipical of a spreading peritonitis complicating acute 
appendicitis Epsom salts were given immediateh 
after onset of symptoms The phj-sician ga\e mor- 
phine before diagnosis was made. Operation was 
performed 92 hours after onset of sjmptoms. The 
anesthetic, neocaine, spinal, A transverse incision 
was used and the appendix removed, Immediateh- 
after operation patient was given fluids by mouth 
and 3 doses of pitressin 

In case, 4 doses of antigen were given, a laxa- 
tive given before operation, then the appendix was 
removed, and water and pitressm were given after 
operation. This death cannot be attributed to 
pitressm alone, but it is difficult to grasp the logic 
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oI stimubimg peri-.til i ticrebj lOCteiMng tb otp 
tion w hen nature attempting to prevent absorption 
b\ dtmmishmg pcti<ulvw la tvery po siWc manner 

1 ncmas and postoperatne managimint aic 
notct\orth> m this case (Graph 8) 

Male aged esjeir* wasatlmilted to the honpital 
\Mth a dtagno is of stute lul/njn4iing aw>en<licui« 
tpsom salts «erc given 30 houn after the on el oI 
nam Operation was done <4 hours after onset o« 
^Yraptoms anesthetic neocasne spiral A n-ttt 
rectus incision vias u ed and a perJorated uppe^t 
with cpreadiCig pcnlonilis was encountered The 
appendix was not removed drainage inslituted 
Patient was given glucose intravenous!) and 80 cubic 
centimeters of perfringens anlilotm on o 

Graph S shows a favorable reaction until nur«e, 
bv Tm,u!ct gase htm a i «iuart 
nng spreading jvenlomtis caused his deatb 06 ho^ 
Ifttt operation At autopsy the odor of asafetidi 
was still present m the peritoneal cavitv 

Ten j ears after this pat ent s «^ifv 

we were informed b> an associate of 
caused the death The enema was ordered bv the 


resident pbv ician for a patient in an adjoining W 
rhe associate then a resident m the hopA*' P'* 
formed the autopsy 

j.U\jjt\Ry 

I Of anv too pilicnts ftho «iie from acute 
appendicitis and its complications accornmft 
to the cause o5 death on the patients 
cfinica! acords 81 per cent die of spreadrg 
pcnfomtis over lopcr cent oflocalpenlomtis 
and 7 o per cent of other causts ^ 

j An accurate analvsts of the group toca 
peritonitis shows that a number larger 
than would bo considered n^erate b> ine 
averate surgeon dies not from P , 
tomtis but from an operative imluccd 
mg pcntonitis The cause of death in this 
group )s the failure to diagnose the ‘oaluing 
process before and to rccognitt it 
tion Notes on its recognition before ard 
operation, of the value of <P>nal anesthesia 
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and the advantages of preperitoneal palpation 
are appended. 

3 Laxative-induced spreading peritonitis 
is described; colored photographs of the peri- 
toneal ca\dty of li^dng dogs contrasting the 
gross changes accompanying non-laxative and 
laxative induced spreading peritonitis are 
shown 

4 The part radical surgeiy' plays in the 
high mortality, especially the search for and 
the removal of the appendix in the presence 
of a spreading or a localizing process before 
local and general immunity have developed, 
is emphasized. 

5 Brief abstracts of case histories shondng 
how localizing or localized processes in post- 
operative induced spreading peritonitis were 
converted into spreading processes with fatal 
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terminations because of errors in management 
committed during the immediate postopera- 
tive penod, are reported. 
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ACUTE APPENDICITIS IN CHILDREN 

J M UEAIER, MD FACS .nd A G MART/V, \t D, PMrftlpi.,,, 


A I.THOUGHthedia^nosisaii<ilreawejH tenon used in the tinat diajnos/a in tkie 
/-\ aculeappendiatishaveboensland cases was the compOaite picture made bj the 
j[^ archzed to a degree, lurther im histor>, ph>sical ctamimfion, blood count, 
provernent in the handling of cases operative findings, and the pathological rc 
must be ittained if theraortahtj is to be stiff port Afl borderline cases nere fisted aschromc 
furtner reauccci nTicther or not themortafitj andetefudeef from the senes All patients « ere 
of acute appendiatis has been nsing during operated upon 

tht. past decade, papers by Walker, Fitz, The fact that procrastinatton on the part of 
Bower, and others clearlj show that the treat parents and physicians, as well as the gvvng 
raent of this disease has not been perfected of cathartics, raises the inadence o! perfora 
Certainly no one is justified m assuming a tion and the mortality of this disease is well 
smug attitude of contentment in view of pres proved and ably discussed by other writers 
ent rnortalitj figures W© feel no need of going over this well known 

The most important factor in acute appen ground Rather we wish to present this senes 
tficibs in children is the rapi^it} aith nh/ch from the vienpcunt of vhat is to he done for a 
the disease progresses It is not uncommon to child witbacuteappendicitis when the patient 
find a perforated appendix in a child who has enters a hospital TTie senes is presented also 
been ill less than la hours Advanced disease for the purpose of companng procedures and 
IS encountered early most frequently in the results with those of other clinics in the hope 
t\ 0 extremes of life In a series of too cases that by joining forces a general advance may 
in adults over 40 years of age reported by be made against the disease 
Maes, Boyce, and Mcretndge, 77 pr cent had Stone states ffiat the general picture of ap 
gangrene perforation abscess formation, p^n pendiaUs in children is similar to that la 
tonitis or a combination of these complita adults except that the mortality m children 
tions The mortahtv for the senes was ai per with pcntomtis is higher 34 per cent as com 
cent The sanu. authors report a stnes of ayo pared with 16 per cent in adults in his senes 
children nith similar comphcitions in yj per We agree that a similarity exists and we be 
cent, the mortality of this series was 7 6 per licve that the same criteria m history and 
cent Hud-on quoting the State 0/ \fas‘=a physical examination should be U'cd Bdh 
chusetts vital statistics, reports that appen culties m diagnosis arc three totd and a« 
dicitis ranks eighth in importance amon„ all found most often in the young children, fmiri 
causes of death for children between the ages whom it is difiicult to obtain a history m 
of I and 0 In children the appendiceal struc whom examination must often hi. made with 
turis are delicate and contain a large amount out the patient s co operation and m whom 
of lymphoid tissue Also the treat omentum is the laboratory findings may be misUadmg 
fcssdtNelopcd, shorter, smaller and h«itc less White cells in the urine do not rule out acute 
efficient ns a localizing and protective agent ippcndicilis, in fact they ircqucntly accom 
than It is m adults In our own cases the pany an inflamed pelvic or retrocohe appen 
omentum seldom aided m localizing the in dix Moreover a greater number of atypical 
fection and then only m a few patients over cases are found in children than jn adults 
10 vSrs of age There are some definite aid, to diaM 

In this paper vc are reporting a study of however which should always be 
ztc ronseimtive cases of acute appendiavs la The rectal CTaromation is even more 'alns 
M ol W ,I.e ™ 

F«t>.ii.e«ryi«oiDr Oi«>on B Pfe.*r CbJdrft, t /wmination 15 compfotc in tfic chiU un 

oU'-tMityJ Pretfllloroe 
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less a rectal examination has been done Acute 
appendicitis is often seen in nearl}^ an epi- 
demic form Evans showed that after an epi- 
demic of acute upper respiratory- infection a 
wave of appendicitis will foUow, the average 
interv-al in a given case being 16 days, the ex- 
tremes being i to 60 days Stone finds his 
greatest frequency of acute appendicitis in 
children when gastro-intestinal upsets are 
most frequent Our experience corroborates 
that of both these authors It is our belief 
that appendicitis which follows a gastro-en- 
teritis is not only difficult to diagnose, but it 
is often of the rapidly progressive fulminating 
tyme. 

OPER-XTnrE PROCEDURES 

In practically’- every- paper on appendicitis 
the mortality- in unruptured cases is very sat- 
isfactory- The patients -with perforations are 
the ones likely- to die; therefore the skillful 
care of such patients is one very fruitful 
method of lowering the mortahty of appen- 
dicitis in children. Table I is a comparison of 
the mortality- of perforation cases in the first 3 
and the last 4 years of this series. The reason 
for this di\-ision is that the two periods offer a 
contrast in operative technique, fluid admin- 
istration, and postoperative care, which we 
believe accounts for Uie difference in mortality- 
rates In the entire series the mortality- in 
perforation cases was reduced from 16.3 to 6 5 
per cent, while the percentage of perforation 
cases remained unchanged In children under 
6 the mortality- fell from 33 3 to 17.6 per cent 
This mortality- figure of 17.6 per cent was ob- 
tained in the face of a greatly- increased num- 
ber of perforations- 85 per cent, as compared 
with 46 2 per cent for the first period. 

The increasing use of the McBumey- inci- 
sion is one of the reasons, we believe, for this 
lowenng of mortality-. 



Chart I Sbovring increasing use of the JfcBumej- inci- 
sion in this senes, from s per cent in 1930 to S7 per cent 
in 1936 


Chart I shows the relative frequency- of 
SIcBurney- and right rectus incisions from 
y-ear to y-ear. There are four distinct advan- 
tages of the hlcBumey- incision over the right 
rectus It permits easy-, direct access to the 
site of disease, minimising any- soiling of un- 
involved peritoneum. Drains, when neces- 
sary-, can be placed laterally. A iMcBumey in- 
cision can be dosed loosely without great risk 
of postoperative hernia, and such closure is 
very- important in the peritonitis cases In 
drainage cases when the iMcBurney indsion 
is employ-ed only the peritoneum need be 
sutured Postoperative wound complications, 
such as sloughing, infection or cellulitis of 


T\BLE I -MORT.AjUTY 1 .\ PERFOR.A.TIOX C.tSES 


Period 

Entire senes 

Aces t-s inclusne 

No 

cases 

Perforation 

Deaths 

Mortalitj 

No 

cases 

% 

Perforations 

Deaths 

MotaUtv 

1930-1932 

43 i 

3S 7 ! 

7 

16 3 

6 1 

,6 r 

3 

33 3 

1933-193* 

46 1 

37 r ! 

3 

6 5 

-7 ! 

S5 0 

3 

17 6 

1030-193S 

So 

37 <5 ' 

lo ! 

xz 3 

=3 

60 6 

1 5 



The figures in the percentage columns show the proportion of perforation cases in the senes during the Tano.j time periods. 



When the base of the appendix and the 
cccum are involved i e , when the appecdico- 
cecal junction is indurated or fnable, eccos 
(om) as an auxiliar) procedure is of grrat 
benefit This procedure is also indicated in per 
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the aWommal jail aic ratelj daj The rubber dam is not , emoted b*,e 

»hen a secondary operation for obstnii^ the ninth or tenth day The rubber (obeislle 
tion IS necessarj, it can be eMly performed most important dram of all and is remoied 

T Tbisis doneb} shorleninsit afewcen? 

laminated struelures if the pnmary opera meters on consecutive dafs, starling at about 
tion nas performed by the McBuniey ap the sinh da; It usually comes out betmen 
ptoach For acse raisam the MeSamey the ranth and tnelfth dais Ift cannot aTa 
mcision IS used almost esc usively „Uh Shipley's statement that drainage ca^ 

The appendix should always be removed dispensed Kith m earli pentonitu Hlen 
The onlj rases m which this rvilc is not fo! drainage is used, thv wound is closed loosely 

lowed are those in the localized abscess group about the drains In some of th^ severer cases 

Jiiereiy to dram in cases of appcndtcvaf per no sutures at all were placed in muscles, fascii 
itonitisisnotiogical.forwhatwiUpreventthe or shin The McBurney incision makes tbb 
continued pouring out of septic and fecal ma possible 
terial from the diseased organ into the free 
peritoneal cavity^ There is only one case in 
this series m which the appendix was not re 
moved m the presence of peritonitis, this pa 

tient died, as IS usually the case 

Dramai,!. is used on!j when gross septic or ttonUts when* the bowcl is greatl> d/stendrd, 
fcca! soiling IS present or when exudate exists arid it is far mere ell€CU\c than late w 
onthececum terminal ileum, or parietal per terostomy The tubus placed directly Ihrough 
itoneum The presence of fluid even cloudy th** appendiceal stump and when possiblv 
fluid IS no indication for drainage ^Vhen lhroughlh'‘ilrocccalvalve,extciidingintothc 
drams are used, they are used freely \ soft terminal ileum In this senes it was used in 
rubber lube is placed in the pelvis One or 4 cases in 2 because the cecum was involvnl 
Uvoafearettedrainsareplacedbeloworiatcral and closure vvould have been difficult, and m 
to the cecum We behev e that drains placed 3 because of pentonitis with great diatcntioa 
medially to the cecum increase the possibility of the large bowel In thest 4 cases the cath 
of obstruction Postoperative obstruction may eterwas removed at about the eleventh da), 
occur m spite of placing the drains latcrafly and all the wounds healtd promptly 
but then It Is probably due to the terminal Although a few operations were pcrforiDcd 
ileum falling against and adhenng to the ap under local and spinal anesthesia, nitrous 
pcndiceal b^d This complication can be mini oxide induction followed by ether was tfe 
mized by placing a rubber sheet in the form 0/ method generally used \Vc look forward to 
a cofferdam between the terminal lUiim and appraising the effect of the newer gaseous 
the raw appendiceal bed Usually it i> ncc anesthetics on mortxlitv and tworbiditv 

essary to pack a blllc gauze loosely in the cof Most of the patients were operated upon 
fetdam, care being taken to avoid contact be immcdiitclj afltr atlmission In a few cases 
tween the gauze and the serosal surfaces The operation was delayed Thc^e cbiWrci^e^ 
cofferdam may be duvpensed with m those all extrcmch ill They showtd generalized ao- 
cascs in w’hich a}} ra v surfaces Can be satis doromal tcndcxnesi, movkrate general ngiQity , 

factonly covered by omentum On about the markcfldistention andpcnstalticroundsrouiii 
fourth po'toperativ e day the drains should be not be heard AH had the typical facies ot per 
loosened by twisting them Depending upon itomtis In these ca<es the Oensner 
the amount of drainage cigarette drams may treatm^-nt was instituted If 
be removed by the fifth or sixth dav WTien was noted in 12 hours, the (fcatmcnt K-as to 
three have been used it is best not to remove linued, if not, operation was perlormci > 
more than one or two on a given day When postponiofe operation ‘’"“"^^nothavc 
the cofferdam technique is used the gauze surethatafewwcrcsavcdwhowouldn 
packing IS removed on ibt sixth or seventh survivcfl immediate operation It m 
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empliasized, however, that the cases in which 
dela3'ed operation is indicated in children are 
relatively few. Certainly Sir James Berin-, who 
m his address “The Fallen Idols” pleads cate- 
gorically and without qualification for delayed 
operation in acute appendicitis, has injured 
the reputation of a useful plan of therapj'- by 
advocating its application be3'ond its limita- 
tions. 

LOCAtlZED .ABSCESSES 

In the localized abscess group there is no 
need for urgenc3q most patients respond bet- 
ter if treated for a da3'' or two b3'' the dela3'ed 
method W^Iren the abscess is palpable and the 
mass is lateral, the extraperitoneal approach 
is ideal, the incision being carried to the outer 
side of the mass, the aponeurosis of the e.x- 
temal oblique being dmded and the internal 
oblique and the transversalis being cut across 
in the line of the incision The transversalis 
fascia and preperitoneal fat, which frequently 
are infected, are separated from the perito- 
neum The peritoneum is then opened and, if 
the abscess is well to the outer side, one opens 
directl}'- into the abscess without encroaching 
upon the free peritoneal caMt3^ The appendix 
should not be removed unless it is accessible 
and appendectom3’' can be accomplished with- 
out danger of contammating the uninvolved 
pentoneal ca\dt3’’ Wdien the mass is not lateral 
or when for one reason or another it is not 
feasible to use the extraperitoneal approach, 
the incision should be made over the present- 
ing mass. \\Tien arranging the drainage it is a 
help to place a cofferdam or Penrose drains in 
the appendiceal bed in such a manner as to 
keep the terminal ileum from contacting this 
area This w e believe will help to prevent post- 
operative obstruction 

POSrOPERATIVE TREATilENT 
•AKD ELUID THER.APY 

The vitality of cells depends largely upon 
the integrity of their surrounding medium 
The presentation or restoration of normal cel- 
lular enA-ironment is the sole purpose of fluid 
administration and represents the basic prin- 
ciple of fluid therapy 

The fluids we are interested in are the e.xtra- 
celiular fluids, namely the blood plasma and 
the interstitial fluid The latter, which con- 


stitutes about 20 to 27 per cent of adult body 
weight, is the great resen'oir of the bod3' 
which bathes all tissue cells Across it food is 
brought to the cells and wastes are carried 
awa3c Interstitial fluid and blood plasma ma3" 
be regarded as media composed of three inter- 
dependent units: water, sodium, and chloride 
Sodium and chloride are known as the major 
extracellular ions. WTien waste changes affect 
the extracellular fluids, sodium and chloride 
ions are sLmultaneoush' retained or lost, but 
not necessanl3’^ in equal amounts 

At present, clinical tests frequentty used are 
the plasma chloride concentration and the car- 
bon dioxide combining power of the plasma. 
The3'^ measure the concentration of chloride 
and alkali reserce in plasma, and reflect the 
concentration of these substances in inter- 
stitial fluid 

The safet3" mechanisms of the bod3^ lA-hich 
insure stabilit}’- of cellular fluid en\dronment 
depend largel3' upon kidne3' function The kid- 
ne3'-s excrete excess water with dissolved waste 
products IITien the fluid intake is low, the 
kidne3's excrete a smaller more concentrated 
quantit3' of urine. The interstitial fluid reser- 
voir can shnnk or e.xpand in accordance noth 
bod3’- needs The h3'drogen-ion concentration 
of the extracellular fluids is stabilized because 
the3'^ are buffered solutions, and their osmotic 
pressure remains practically constant due to 
the interdependence of solvents and solute. 

However, there are limits be3’-ond which the 
stabilizing mechanisms cannot go, and in chil- 
dren noth appendicitis, especialN the late per- 
foration cases, those limits have frequentN 
been passed One of the first S3'mptoms of a 
sick child is its refusal to take solid food. Soon 
liquids too are refused The small fluid volume 
intake results in deh3riration The small ca- 
loric intake makes the child dependent upon 
its own tissue stores of gl3'cogen (bodA'' carbo- 
h3rirate), fat, and protein for maintenance of 
metabolism. Children, because of their higher 
metabohc rates, exert a greater demand on 
such stores than adults, and consequent^' the 
complications of depletion occur earlier in 
childhood. Fats are dependent upon carbo- 
hA'drates for complete o.xidation In periods 
of starv'ation, glycogen is depleted before fat, 
and the fat must then be oxidized alone. Such 
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Chart s The double eolump op the left reprtsena plasma concentrapon of 
base aod acid ions in a normal individual The second double '“{y™ 

Ihrcase of a child who was lomitiog because of upper '’,^*”yy*’"'’g,ute 

situation IS qualitatively analogous to the sequence of evenU in severe acute 
appendicitis (Case s of this section ) 


oxidation is incomplete leaving the so «l!cd 
ketone bodies (acetone diacctic aad, and beta 
h>drot> butjnc acid) as useless end products 
which cannot be oxidized alone and must be 
excreted in the urine Worse still ketone 
bodies can be excreted only m the presence of 
base This leads to acidosis of starxation 
Transposing the processes into a clinical pic 
turc, we see a child t\ ho has been too ill to eat 
or dnnk for 12 or more hours The skin and 
tongue reflect deh>dration The unne (»n 
tains acetone When the blood count is taken, 
the hemoglobm and red ccllr are .ncreasrf 
again indicating dchjdralion which is further 
corroborated b> decreased urinary rolnme of 
high specific gras ity At this stage an intnsion 
of normaf salt solution with glucose will re 
establish equilibrium Glucose must be gjr cn 
order to oridire fat and ‘■etonc bodies Ito 
clearing the unne of acetone 
solution replenishes the deplcteil body Bi^ 
reserroir The kidneys conserre b;^ by re- 
taining the sodium component until the baw 
S was lost m the ererelion of ketone. Is 

replenished 


The nert step m the breakdown ol 
balances comes with the symptom of toinil 
mg Since yomltus contains -o '"“* 5 “';' 
juTce, chlondes as well as fluid 
body ketosis and acidosis ol 
oresent Continued vomiting , 

great chloride depletion The 

dehydration and ketosis 

dration and ketosis Gamble calls th 

dition alkalosis and ketosis It 

hyTOchlorcmia Clinically I'l'; ^ the 

consideration is the presence ot 

urine ot a dehydrated patient 

bctic not in acidosis, but really 

Chart 2 will make these telationsh P cic” 
It is taken from Gamble and lllusttates 

'^^Se^uSrsmtethat.n.his^s--;; 

art not necessanl) 

E;tanordfrth"h!‘aab.a.«erplanr.ionot 

‘‘“rnMurphysi.iogv^ 

stood, estimation of the type and quann ) 
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fluids to be given may be discussed. In bal- 
ancing the daily intake and output, fluid losses 
as perspiration, hemorrhage, vomitus, and 
drainage must be replaced b)' salt solution. 
Blood loss is ob\nousIy best replaced by blood 
Fluid loss in the urine and b}* vaporization 
(e.xhaled air and insensible perspiration) should 
be replaced by distilled water The work of 
Coller and Maddock in fluid balance well il- 
lustrates this They estimate the average fluid 
loss by vaporization in an adult as 2,000 cubic 
centimeters per 24 hours. The}'' believe an 
adult should e-vcrete from 1,000 to 1,500 cubic 
centimeters of urine per day, preferably the 
latter amount, and never less than 600 cubic 
centimeters The minimum daily intake for an 
adult is therefore 3,500 cubic centimeters and 
to it they add additional quantities to cover 
amounts lost by vomiting, drainage, hemor- 
rhage, etc. In children the problem is more 
difficult A child’s surface area is larger in 
proportion to its weight than an adult’s and 
for this reason children lose proportionate!}- 
more fluid b}^ vaporization Twenty-four hour 
urine specimens are difficult and often impos- 
sible to collect from children. The drawing of 
blood for blood chemisti}' determinations can- 
not be done frequently in infants hloreover, 
a child can easily be overwhelmed— drowned 
•—by well meant but too zealous administra- 
tion of parenteral fluids 
A calculation of fluid requirements for each 
case must first be made In older children this 
must be deduced from adult requirements. In 
infants, formula techniques can sometimes be 
used The situation is admittedly unsatisfac- 
tor}' and it will remain so until values for 
children can be estabh'shed. Careful clinical 
observations combined with simple laborator}- 
tests frequently repeated must check the use 
of fluids throughout their administration Op- 
timal!}-, the tongue should be moist and skin 
turgor should be preserv-ed. The optimum 
urine specific gramty is in the neighborhood of 
I 015; acetone and sugar should not appear 
A suppression of urine frequently indicates 
chloride edema. In such a situation glucose 
and distilled water are needed to presen-e kid- 
ney flow Salt solution is not diuretic and 
tends to be retained if excess water is not given 
to fadlitate the selective excretion of super- 
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Chart 3 Case ilhstTSting rapid deielopmeat of cblonde 
edema This chart represents successne dajs in the hos- 
pital The amounts and t>-pes of fluid are indicated A 
temperature chart is superimposed. 

fluous ions Blood chemistr}- determinations 
in children must be regarded as occasionally 
used procedures, very valuable, but hardly 
feasible as a daily routine 

Case illustrations will make these points 
dearer. Chart 3 illustrates the case of a well 
nourished 5^ year old girl who weighed 44 
pounds 

She had been ill 11 hours, but had not vomited 
Chnically there were no signs of deh3'dration The 
urine specific gra\ity_was i 026, but no acetone was 
present ^ A diagnosis of acute appendiatis with 
perforation was made, and at operation a gangrenous 
perforated appendix was removed The diart show s 
the amount and tj-pe of fluids gi\ en On the second 
day edema and suppression of unne occurred. Blood 
chemistrj- determmations rex ealed a blood chloride 
of Sgo mtlfigramh per 100 cubic centimeters and a 
carbon droxide combimng power of 59 volumes per 
_ Obx-ioush' the edema was caused bj' the 
administration of too much salt solution. When the 
mfusion fluid was changed to 5 per cent glucose in 
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Ck„. . Th. tobl. 5. tk. 

ipp«fldu:nis (.Caw J of lbi» mowb ) 

oxidation Is incomplete, leaving the ba^n^rrome^with^^e sjraptom ol vomij 

ketone bodies (acetone, diacetic acid, and bcw \onntus contains so much gastn 

hldcotj bmjic aad) « ;?ce cS“nd« is nell as fluid are losuo he 

Mhich cannot be oaiducd alone and J „[ staM‘'»“ , 

excreted in the mine Worse still, ketone ^ romiting bn"e’ 

Krsfar;2a;!=SL l,s£-.£rr,=.lSi 

sSfHgs S~ S 'S-SS 

of normal salt n„5t be g» cn changes rlBCnssed j„coss.on »e 

s^rordrhKh-f^Sea...---"' 
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fluids to be given may be discussed. In bal- 
ancing the daily intake and output, fluid losses 
as perspiration, hemorrhage, vomitus, and 
drainage must be replaced by salt solution. 
Blood loss is obviousty best replaced by blood 
Fluid loss in the urine and b)’’ vaporization 
(e.'rhaled air and insensible perspiration) should 
be replaced by distilled water. The work of 
Coder and Maddock in fluid balance well il- 
lustrates this The}"^ estimate the average fluid 
loss by vaporization in an adult as 2,000 cubic 
centimeters per 24 hours. They believe an 
adult should excrete from 1,000 to 1,500 cubic 
centimeters of urine per day, preferabl}'^ the 
latter amount; and never less than 600 cubic 
centimeters The minimum dail}'^ intake for an 
adult is therefore 3,300 cubic centimeters and 
to it they add additional quantities to cover 
amounts lost by vomiting, drainage, hemor- 
rhage, etc In children the problem is more 
difflcult. A child’s surface area is larger in 
proportion to its weight than an adult’s and 
for this reason children lose proportionately 
more fluid by vaporization Twenty-four hour 
urine specimens are difficult and often impos- 
sible to collect from chfldreu. The drawing of 
blood for blood chemistiy determinations can- 
not be done frequently in infants Moreover, 
a child can easily be overwhelmed — drowned 
-^by well meant but too zealous administra- 
tion of parenteral fluids 
A calculation of fluid requirements for each 
case must first be made In older children this 
must be deduced from adult requirements In 
infants, formula techniques can sometimes be 
used The situation is admitted!}^ unsatisfac- 
toty and it nil! remain so until values for 
children can be established. Careful clinical 
observations combined with simple laboratorj* 
tests frequently repeated must check the use 
of fluids throughout their administration Op- 
timally, the tongue should be moist and skin 
turgor should be presented. The optimum 
urine specific gracnty is in the neighborhood of 
^ acetone and sugar should not appear. 
A suppression of urine frequently indicates 
chloride edema In such a situation glucose 
and distilled water are needed to presen-e kid- 
ney flow. Salt solution is not diuretic and 
tends to be retained if excess water is not given 
to facilitate the selective e.xcretion of super- 



Chan 3 Case lUustratmg rapid dev elopment of chloride 
edema This chart represents successiv e daj s in the hos- 
pital The amounts and tv-pes of fluid are indicated A 
temperature chart is superimposed. 

fluous ions Blood chemistrj' determinations 
in children must be regarded as occasionally 
used procedures, very valuable, but hardly 
feasible as a daily routine. 

Case illustrations will make these points 
clearer. Chart 3 illustrates the case of a well 
nourished year old girl who weighed 44 
pounds. 

She had been ill ii hours, but bad not vomited 
Clinically there were no signs of dehydration The 
urine specific gravdty was i 026, hut no acetone was 
present _ A diagnosis of acute appendicitis with 
perforation was made, and at operation a gangrenous 
perforated appendix w as removed. The chart show s 
the amount and type of fluids given On the second 
day edema and suppression of urine occurred. Blood 
cheniistr>’ determmaUons revealed a blood chloride 
of S90 nuJh'grams per 100 cubic centimeters and a 
carbon dioxide combining power of 59 volumes per 
cent Obvoously the edema was caused by the 
administration of too much salt solution. Bihen the 
infusion fluid was changed to 5 per cent glucose m 
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TABLE JI —ESTIMATED SEQUIKEJJENTS 
Ape jomonths nught 24 pounds height sSanches 
Fluids 60c cm pcrlb perj4Jifs — i ^^ocem pers^his 
energy »s calones per lb per 14 hrJ —Wo calories per 
rshrs 

Sail Probable avenge mmimura 0 4'o6gB) perilay 
Average intake t j-r s gm per day 
Slscimum amount tolerated greatly above «»«r 
age intake Determined by eccretory sbility ot 
kidneys 

distilled water unne output was re estaMivlied and 
edema disappeared The 5 per cent glucose m 
water solution is practically isotonic and is the 
proper solution for use when water is needed and 
electrolytes are not depleted 

This ease illustrates the effect of overzealous 
administration of salt solution to a child who, 
though slightly dehydrated, «,as not in elec 
trolytic imbalance 

Another instructivi. case is that of a child 
so monthis old 

A 36 hour history revealed principally hstlessness 
refusal of food purgation \ omiting and abdominal 
swelling The salient point on ph>aical examination 
was a huge symmetrically distended tender and 
silent abdomen The tongue was dry the sLm oas 
wrinkled Puhe respirations and temperature wei« 
all elevated The specific gravity of the urine was 
t ei9 and acetone was present Clearly this was a 
lypicai case of dehydration ketosis and hypo* 
chloremia A hemoglobin of 40 indicated marked 
anemia The tntra abdominal complaint ivas first 
diagnosed ss intestinal obstruction and operation 
was decided upon with the rertentran cf exposing (he 
cecum possibly doing a cecostomv and at anv event 
examining the appendix \i operation under local 
anesthesia through a McQurney incision a per 
foraied appendix With pentonifiS and parahUerJeus 
was found The appendix was removed and dram 
age instituted The drainage consisted of a rubber 
tu^ m the pelvis a cigarette dram at ihr appendi 
cealsite and a cigarette dram in the lateral paracolic 
groove The problem of postoperative treatment 
then arose The requirements of the vhiM who 
weighed 24 pounds were calculated on a formula 
basis and are expressed in Table II 
The progress of the case is show n in < hart 4 The 
first column represents fluids given on the da> of 
operation as well as on the hrst postoperative da\ 

T be unne anah scs arc tnstruciive acetone vanished 
indicating that the administered giuco e was effec 
ttvc no sugar appeared showing that admitii tereo 
glucW was being ut diced the reaction chang<d from 
acid lo alkaline probably indicating that ba«e had 


content of the infusion solution was changed from 
ro per cent to 5 per cent Thereafter the unne was 
sugar (tee Slight puffinesa of the face and rimta-ed 
unne output occurred toward theecd of the fourth 
oay Therefore the infusion solution was ^ang^ 
to 5 IXr cent glucose m water Tuflinra did bdi 
progress and theettrefnel> low unne specific gravity 
of / indicated that the volume of bod) fiuidi 
had been more than resfiired On this dsi (00 
water was first given bv mouth and tolerated 
Parenteral fluids were therefore discontinued In 
doubtedly chloride edema was imminent on ihe 
fourth day, but this could not be determined cheret 
call> because the child s cnlj available vein earned 
the infusion cannula 

ITie case serves as an illustration of the 
amount of water and salt a depleted orj:am m 
ma> require It also illustrates how simple 
observations can retcal internal changes ami 
how therapy can i! necessary, be guided in 
the absence of complete ]abofator> data 
The edema which occurred m the first pa 
ttent and was incipient tn the second is these 
called chloride edema The meehan[<m seems 
to be a piling up of water, chloride ami sodium 
(pre renal deviation) m the interstitial ti sues 
when superfluous amounts of salt solution sre 
administered parent cralij If plasma pfotem* 
are depleted b> blood loiis, wound drainage, or 
previous undernutntion, chleride edeiua ml) 
occur more readily Profuse drainage un 
doubtedly plays an important rfiie in depleting 
plasma proteins in these cases 

Patients with pcntonilis are routinelj gi'cn 
a small transfusion every other day until par 
enteral fluids are discontinued In the «ecqik1 
cave Ba to roo otbte centimctcTS were y»eh 
each time In larger children lyo to joo cubic 
centimeters arc given The value of transfu 
sions lies wc believe, m the support they P'C 
to the blood proteins and the immune ooilirs 
as well as to the red cells 
Distention as a compUcaiion m the P®'’! 

operative course deserves, special mention aoI 
only does a distended abdomen «plint the dia 
phragms and merrase the risk of pulmonary 
complications, but Ilcmn and Meek havt con 
duxivciy shown that when the bowil is uis 
fluid IS actually secreted into the lu 
men Such fluid is lost to the body until ruici 


been repfenished wichm the bod) and the ktdona distention permits reabsofptron IJeat 
«e« ctcreling the adnimoteced vodmm but teuiti . . ,n.prmiltcntK to the atx'omcn, glyccnnc 
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Chart 4 This chart represents successive da}s in the hospital The amounts and 
types of fluid are indicated A temperature chart is superimposed 


sometimes sufficient to control distention. 
Piffien they are not adequate, the Wangen- 
steen suction apparatus and repeated small 
doses of pitressin practically always bring re- 
lief. We believe that the relief of distention far 
outweighs the possibility of spreading a peri- 
tonitis by stimulation of bowel contractions. 

In the suppurative and peritonitis cases the 
presence of nausea, vomiting, and distention 
calls for the use of gastric lavage, preferably 
by means of the Wangensteen suction appara- 
tus In the peritonitis cases this procedure is 
used routinely, both before and after opera- 
tion Fluid requirements are estimated MTien 
the daily intake and output are balanced, 
fluid losses by perspiration, vomitus, Wangen- 
steen drainage, and other drainage roust be 
replaced by salt solution Blood loss is ob- 
\nously best replaced by blood Fluid loss in 


urine and by vaporization should be replaced 
by distilled water. Fluids are given subcuta- 
neously or intravenously Normal salt solution 
IS used subcutaneously Intravenously, 5 per 
cent glucose in normal salt solution is alter- 
nated with 5 per cent glucose in distilled water 
as calculations indicate Half normal saline 
solution with per cent glucose may be 
used 

The preservation or restoration of normal 
cellular enmronment is the sole purpose of 
fluid administration Critical clinical observa- 
tion Tinth frequent blood counts and daily uri- 
nalj'ses must sometimes serve as the only 
guides I\ffien determinations of plasma chlo- 
ride concentration and carbon dio.vide com- 
bining power, together with blood urea and 
blood sugar values can be obtained, additional 
information is secured. 
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TABLE ni —POSTOPERATIVE COMPUCATIONS 

on 

Intestinal obstruction 
Pfcal /istula 
Transient fecal fistula 
Sfcondiiy abscess 
Wound infection 
Pneumunta 
Bronchitis 

Otitis media bilateral 
Acute lonsillitts 

Abscess of thigh following hypodermorlytis 


approached through an unconiaminsted field 
free of adhesions 


Fecal fistula 1 our patients developed frca) 
fistulas All of these at pnmarj operation had 
tt raptured appendix and required drama-e 


Case i Fecal drainage started on the thud d»> 
after opera lion and ceased on (he eleventh day The 
entire stay in the hospital \ias sa da^s 
Case a At the primary operation the appcodico 
cctaJ junction was gangrenous A /«*! Ssitih 
developed t6 di>s after operation folloning the 
removal of drainage Free drainage ceased in it 
da>s intermittent drainage continued for i mots 
ticehs The entire stay in the hospital nasyodan 
Case $ A fecal fiaCuU deieloped u dais sfift 
operation and drained for 3 days The child wasm 
(he hospital jr days 

Case 4 This is the only case la the heal fistula 
group Hhioh did not heal spontantouslv At pnmitv 


rOSTOPERATlVE COilPLICATIOtS 

The postoperative complicatiOTis m this se 
nc& are shown in Tabic Ilf They are Ihe con 
ditions which increased morbidity and, in 
some cases, threatened to increase mortality 
Concurrentillnesseaprcsenton admission, such 

as diabetes or pjehtis, ate not luted Com niyiu.i...r 

pllCaCtOQS «htdi caused death are discvissed in operation the appendix was not removed Abscesses 
thescclJoatajioftTtaijty Those hifed here re under the hver mfhe pelvis and at the ileocetal 
suited m complete recovery funclwo were drained A fistula appeared on the 

«„<„.al.w™««««/bi (.,.he^os.» rSViltol •i.S'.rsr 

nous postoperative cotnphcatiQtt uoccurred taseouslv AsecondoperatKJnsewalmoniftsHittr 
}n 4 cases All were of the perforated group revealed mubiple fistulas to the cecum and ferminal 
ileum nece>sitating a resection of the Kcum and 
Cask i Patient developed intestinal obstruction terminal ileum folloHed by an ileocolustomv 
on the twentieth day Obstruction was found at the « , , , . 1 

terminal ileum ifeocolosiotny and an eleostomy Secondary owresifs In two cases second 
above the anastonjiis/s were performed The ebdd ary abscesses developed 
left the hospital 36 dav a after the second operation , . , i 

Case 3 Patient developed oisstruction on the At lhepnrn<rvoperal»naperfofatrd^ 

tweniv niniiJ dav Obstruction nas found at the pendix was removed One ogsreite drain nasplacrt 
terminal ileum, adhesions were divided and the donn 0 (he appcadiceaf siteandcneruhier fehea 
obstruction was relieved The child was discharged the pelvis The child pulled out the drams on i>e 
S3 davs after the second operation A secondary pelvic afasttss formed t 

Casf 3 Patient developed obstructw-n on the necessttated operation and drainage on the fifleroia 
nineteenth dav' failed to rcsponiS to coBservaine 
treatrnent and was operated upon the twentieth 
day A ioop of ileum was bound down in (he pcivu 
t,inl.ed and obstructed The loop was freed thus 
relieving obstruction but due to torn serosa and 


Case * \t primary operation a gangrtiW'-s 
appendix covered with exudate was removed Tbf 
wound was closed without drainage I alicnt bsa* 
stormy postoperative period finally onthethirlf 
fourth day after operation a huge pelvic absce'4 »>» 
drained by the abdominal route The ahsce's er 
tended from the pelvis up the frit paracolic groove 


exudate m thw part of the tteurn 41T deo deostomy 
was performed Patient was discharged 20 davs 
liter 

Case 4 PalJenl developed obstruction on the 
nineteenth postoperaiw e day The obstniciioti was 
found due to the matting together of foops of small 
intestine about an ab cess Ibeabscesswa-sdrained 

ileostomy was performed above the involved ileum „v,uiiu 

latient was discharged 4? davs after ilie second Of the 5 remaining wound 

operation ^ occum'd after secondary operations for m 

It IS of interest to note that the pnmary op tesitmal obslruciion Only one McBurney n 
eration in these 4 cases was performeJ through osjon became infected 


« oimrf infection Six cases cccutml One 
of the 6 wasa drajntd cast in which the spread 
of infection ntrissitatcd the laying open of Ihe 
enure wound No other drained ca«cs arc tn 


a \icBurne} incision Tbiv, we ferf iradc the ^Pnesimoma^ twerdv lh°fd 


secondary operations less complicatod b> us dual type 

tngbl rectus incvion the obstruction was day following an acute tonstlhl.s which first 
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TABLE I\L— DmSION OF CASES IN THREE 
GROUPS 



Number 

Pcicentasej 

Deaths 

Mortahtj 

40 

1 Xon-pcrforated cases 

146 

62 2 

0 

0 

2 Perforated 'nth localized 
abscess 

14 

S 9 

r 

7 I 

3 Perforated vnth pentomtis 

75 ! 

Zt 9 

9 

J2 0 

Total 

535 

100 0 

xo 

4 36 


TABLE V.— CHILDREN 5 YEARS OF AGE 
AND UNDER 



Number 

Perccutage 

'Deaths 

fMorta!tt5 

' % 

Xou-perforated cases 

xo 

30 3 

0 

0 

Perforated ■with peiilorutis 

53 

7 

La 

7 

Perforated vnth localized i 

abscess 

0 

0 

B 

0 

Total 

33 

100 0 i 

B 

IS IS 


appeared ou the eighteeath day. The sec- 
ond case was further complicated bj* bilateral 
otitis media. The patient, who was i8 months 
of age, and whose appendix was perforated, 
had a head cold when he was admitted to the 
hospital. 

A single case of abscess following hj'per- 
dermoclysis casts no reflection on a procedure 
TV’hich is verj'^ valuable in children. 

MORTALITY 

Of the 235 cases in this series 10 patients 
died, setting the mortalit}'^ at 4.26 per cent. 
Eighty-nine, or 31 o per cent of the cases, were 
perforated and all the deaths occurred in this 
group, thus gi\dng a mortality of 1 1 2 per cent 
for all the ruptured cases Fourteen of the 
latter were cases of localized abscess One of 
these patients died, making the mortality for 
the localized abscess group 7.1 per cent The 
perforated cases are not dmded into sub- 
groups of local or spreading peritonitis It is 
often difficult to tell the e.xtent of peritonitis 
at the operating table, this is especially true 
when the ISIcBumey incision, the incision of 
choice at this clinic, is used. Jloreover, differ- 
ent operators will not agree on the extent of a 
peritomlis Bancroft, in a recent article, is 
also of this opinion Hh diidde our cases into 
3 groups non-perforated, perforated with lo- 
calized abscess, and perforated uf th neritoni- 
tis (Table IV). 


T.ABLE VI — COMP.ARISON OF MORT.ALITY OF 
OTHER CLINICS 


Author 1 

Number of 
Cases 

Perforated 

% j 

Mortabty 

Maes et al * j 

250 

— ! 

mm 

Stoned * j 

:sS 

43 j 

SSI 

McLaoahant 

179 

- 1 

3 91 

WoodiU* 

295 1 

__ ! 

7 45 

This senest i 

235 i 

37 s i 

4 26 


♦^1 12 jears and under, 
tAll 14 years and under 
tAII J3 jears and under 


TABLE ra — COMPARISOX OE iTORTALITY KATES 
mXH OTHER CLINICS IN CHILDREN 5 YEARS 
OF AGE AND UNDER 


Author 

Number o! 
cases 

Perforated 1 

% 

Mortalilj 

% 

Maes et al • 

22 or 23 

77 3 

22 7 

Leonard and Derow 

S 3 

74 j 

s 

McLanahan 

27 1 

” ! 

22 2 

Hejl 

90 

1 

ra 2 

This senes i 

3 S 1 

6g 6 1 

rs 75 


♦These cases are 9 per cent of 250 


Thirty-three of the cases were 5 years of 
age or younger. This group is 13 6 per cent of 
the entire series (Table V). The general mor- 
tality of the group is 15.15 per cent. Twenty- 
three, or 69 6 per cent, were perforated and 5 
of these cases died, a mortality of 21.7 per 
cent for ruptured cases in the younger age 
group No cases of localized abscess occurred 
in this group. 

These figures are compared v,ith mortahtv 
rates from other clinics (Tables IT and \TI). 

A summaty of the histories of the 10 pa- 
tients who died follows and our decision as to 
the cause of death is noted for each (Table 
ITH): 

_ Case i PS, aged ii years Patient had been 
sick 3 days and had been purged Chfld was oper- 
ated on 8 hours after admission, following an infu- 
sion of saline and glucose The appendix i\as 
perforated, pentonitis was present Operation con- 
sisted mereK of drainage, the appendix not removed 
The child died 48 hours after operation, cause of 
death, peritonitis 

Case 2. R H , aged S years Child came to the 
hospital and a diagnosis of subacute appendicitis, 
bronchitis, and pharj-ngitis was made She was 
on 10 days after admission. A diagnosis 
of chronic or subsidmg appendidds was then made. 
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TABLE \JII — C.4USES OF DFATU 


e o( dfath intrstiwl 


Peritonitis 

Secondaiy abscess foUoiecd by pentomtia 
lotestjDal obstructioa 
Intestinal obstmcuon and peritonitis 
Pneumonia 


At o?>eratJOJ3 a retrocecal appentJn nas found Bitfc 
localized abscess at the op The appeftdi* wa* 
removed and drainage v.as instUuted Child died of 
peritonitis 14 days after operation a fecal fisluia. 
having developed 

Case 3 JW and shears Patient had been tU 
48 hours entered no'pvial with ternperature of 104 
degrees pulse, 130 respirations, 40 thdd was 


Uss, MU ageiljj„„ Cl,UladWj,|| 
4 days before operatton \t opmtion a nipUttd 
appcndie with petitoniiis rias found CiuU tad a 
normal convalescence for 16 days after operatwa 
then developed temperature tad cough and then 
teonchial pneuaoaia The chest was tapped and 
thin pus nas obtained culture of wbici sl)Ov.fdtf)f 
streplocMCUS The cause of death was browho 
pneumonia complicated by empyema 
Case ro JM aged4ycars hadbeeniUidavs 
it operation a ruptured appendir «i(h penionitis 
was found Appendectomy and drainage viert done 
Convalescence was normal until the fourteenth day, 
when child developed fever and distentwn Three 


operated on immediately, and a ruptured appendix days laier jhf riiJd was again operated upon \ 


with peritonitis was found Appendectomv and 
drainage were done The child died a days following 
operation of peritonitis, due to the streptococcus 
Case 4 L D aged a years Child had been ill 
6 days with persistent vomiting was in hospital 10 
hours before operation Before operation patient 
was gtveo an infusion At operation a perforated 


iocaltaed collection of pus was found in the ptKv 
There was pelvic peritonitis but no obsinictioi! 
The pelvic abscess was drained Child died » daj J 
following last operation— cause of death, pentoiuti!- 


In the first 5 cases we bcheve that Ibepn 

-r — wary cause of death was pentonjtis Case i 

’’r'k IS Ifce onl) one m the series m nhich liieep 

ana drainage Child died 60 hours alter operation j _ *1. 

cause of death peritonitis pendtt was not removed m the presence of 

Case s J K , aged syi years had been ill 48 pcntonitis In Case 2 there wa» an appea 
hours At operattoB a ruptured appendix with pen ilicea) abscess and the appendix was removed 
tonitis was found There was also a peduncuUled cvitb difficulty, which we fed was as error in 

frompenionius CuUuresshowedchecoloobacillus developed a tymcal pentotlilis 

Case 6 t tV aged 4 years had been i« 4 days In Case 5 a Weeief s div erttculum, whKft « as 
Persistent votniling had been present for n hours not diseased, was removed Such procedures 
before admission At operation « ruptured appendix f^el are not wise m the presence ot an 
was found with pentonitw A link in the terminal ,T,fpftinn 

Ileum produced complete obstnicuon Operation acute appendiceal infection 
consisted of appendectomy and drainage and the I*' Case 6 there was 1 Linked IcraiM 
freeing of obstruction Child died i hour after oper ileutn with obstruction in addition to the sp* 
ation The cause of death was intestinal obstruction pcndiceal lesion ThecJuid spre operativecon 
and peritoniiw dition was critical and operaCton was foudJ) 

d.c.d«,„p„„,,.hhcsu»c, Th^ 

Appendectomy with drainage was done tonvaks 1 hour after operation In this cave notni g 
ccnce was normal for id davs ihen intestinal ob couid have Letn Jost Ly delaying operation 
slruction developed A second operation was, done decompressing the intestinal tnct, and ad 
revealing obstruction in the terminal ileum due to ^,„,si^ong fluids 

adhesions to the abdominal wall The lermmal ^ ^ R dfnibe nro clearlv (luc lo 

Ileum was beefy and dark m color IleocuJostomy In Cases 7 and 8 

was performed Patient died J4 hours follow mg last postoperative intestinal obstruction i nc cas^ 
operation— cause of death intestmai ob tmction were operated upon a second time on the 

Cases AC aged 7 >«f5 Child had been lU st^enth and tenth days rcspccmel}, and the 
,8 h<,«n Ai ofolniMion ,,=5 found M the lemunai Jhum 

S dS ' C.S.t™r.£ S “to in Ct«e , an .leocotetotn, nas pettomed .» 

{hcncbilddevelopedsMBptomsofinteslJMlobsinic Ca*« 8 the adhesions wire simply ^ 

non Patient was earned along for another *4 In Case 9 convalescence was normal mr 1“ 
hours, and was then operated sgam The termmaJ ^ bronchopneumonia de»el‘>P«J 

"V fed .ntranted ,n iMmg to - a P"'”"" 
SoS”» rntetti Tte chUi! d.tJ 4 to. atytfalh 
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In Case lo a secondar}' pehnc abscess 
developed requiring a second operation 
and drainage The child died of a pehic peri- 
tonitis. 

In re\-iewing the operative technique in 
these lo fatal cases, the authors feel it is ver>' 
significant that the McBurnej^ incision was 
employed in only one of the cases, the right 
rectus being used in the others. 

SUIEUARV .'tND CONCLUSIOKS 

A series of 235 cases of acute appendicitis in 
children is presented The series is studied 
from the viewpoint of what can be done for a 
child with acute appendiatis when patient en- 
ters a hospital. The details of pre-operative 
preparation, operative procedure, and post- 
operative care are discussed. The use of par- 
enteral fluids is stressed as the most important 
part of postoperative care 
Although acute appendicitis is a common 
disease and its treatment is standardized to 
some e-xtent, the mortality from this illness is 
still too high The mortality of appendicitis is 
particularly high at the e.vtremes of life. 

The series of cases presented covers 7 years. 
The general mortality is 4.26 per cent and the 
mortality for children 5 years of age and 
younger is 15.15 per cent The first 3 and the 
last 4 years of the study show clear-cut dif- 
ferences in operative procedures, postopera- 
tive treatment, and mortality In the second 
of these two periods the mortalit}" of acute ap- 
pendicitis mth perforation and peritonitis was 
strikingly low'ered. In the entire series it fell 
from 16 3 per cent to 6 5 per cent In the 
children under 6 years of age it fell from 33.3 
per cent to 17 6 per cent. 

A decrease in the use of the right rectus in- 
cision and an increase in the use of the Mc- 
Burney incision paralleled the fall in mor- 
tality. 

During the first 3 years of the study, fluid 
administration was poorly understood,* but in 
the last 4 years, with increasing knowledge of 
underlying physiology, the use of parenteral 
fluids and their importance as an integral part 
of postoperative treatment was definitely es- 
tablished 

We believe that by continued emphasis of 
three cardinal points, namely, careful pre- 


operative preparation, indimdualized opera- 
tive technique, and skillful postoperative care, 
a further reduction in the mortality of acute 
appendicitis in children can be attained. 
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TVBli —CAUSES Ot DFAtn 


lenlomus 

Secondary absce a toUowtd by pentomus 
Infesliral obsiructjon 
Intestinal obstruction ard pentoniiis 
Pneumonia 


At operation a retrocecal appendit «as found with 
localtzctl abscess at the tip The appendiT nas 
removed and drainage « as instituted ChiW died tf 
pentoiufis 14 days after operation a fecal fistula 
fiavrng developed 

Cases J W aged ^ years Patient had been ill 
hours entered hospital with temperature of 104 
degrees, pulse, ijo respirations 4a Child was 
operated on immedialelv and a ruptured appendix 
with pentorutjs was found Appendectomy and 
drainage were done The child died a days following 
operation o! peritonitis due to the strqitococcus 

Cass 4 LD aged a years Child had been ill 
6 days with persistent vomiting wjs in ho<pitaI 10 
hours before operation Before iTierarjofl pancM 
was given an infusion At operation a perforated 
appendix with pentouitu was found appendectomy 
and drainage Child died do hours after operation 
cauve of death peritonitis 

Case s J K , aged a>^ years had been ill 48 
hours At operation a ruptured appendix with pen 
tonitis was found Thete tras also a pedunculated 
Metkels diverticuluia which tras evidently not 
involved The child died 24 hours after operation, 
frorn peritonitis Cultures showed the colon baollus 

Case 6 LW aged 4 years bad been dt 4 davs 
rersistent vomiting had been present for 24 hours 
before admission At operation a ruptured appendix 
was found with peritonitis A Link in (he terminal 
vleuin produced complete obstruction Operation 
consisted of appendectomy and drainage a-d tb" 
freeing of ob truction Child died t hour after oper 
alion The cause of death was intestinal otfeiruction 


and peritonitis 

Case? NN K aged 7 years Xtpnman opera 
tjon s ruptured appendix with peritonitis w.i> tound 
Appendectomy with drainage was done Coovaies 
ccnce was normal for so davs then intextinaJ ob 
stfuction developed A second oiieration was dme 
reveal ng obstruction in the terminal ileum due to 
adhesions to the abdominal wall The lerimnal 
ileum was beefy and dark in color Ileoiolostoiny 
waspetforme 1 I’atient died 34 houm following last 
operation— cau c of death intrstiaal obstruction 

Case 8 AC aged 7 wears Lhild bad been sB 
48 hours At operation a perforated appendix with 
peritonitis was found Appendectomy and drainage 
were done Convalescence was normal for 7 days 
then child developed symptoms of intestinal obstnic 
tion I’atient was carried akng for another 14 
hours and was then operated again The teramial 
iteum was ob tructed due Jo adhesions at the app« 
riicril Site The adhesions were separated and the 
SruSon was released The child died 4 days 


following thi operation-cause of death mtesVihil 
r obstruction 

Casep \IB a^edyvears Chit I had been ill 
4 days before optration \t operation a rupturtd 
appendix with peritonitis was found Child had 1 
normal convalescence fo 16 days afier ope-alwo 
then developed temperature and cough, and then 
bronchial pneumonia The chest was tapped and 
thm pus was obtained culture of whidi showed the 
strqwocDccus The cause of death was broncho- 
pneumonia complicated by empyema 

Caseto j M , aged 4 years had been itli dais 
At operation, a ruptured appendix with pentotiuis 
vras found Appendectomy and drainage were done 
Couvalesctnce was normal until the fourteenth dav, 
when chsJd developed fever and distention Three 
davs later tbe ch Id was again curated upon \ 
\oca\ttcd coUectioa ol pus «as found w the pefi 0 
There was pelvic peritonitis but ro obviniction 
The pelvic abscess was d amed Child died 2 dais 
folfonnglast operation- caused death pervloMUs. 

In thejrrst J cany we beBevc ibat thepti 
mary cauxe of death was peritonitis Case 1 
IS the only one in the series in which tbcap 
pendtx was not removed in the presence of 
pcntomtis In Case s there was an appen 
diceal abscess and the appendix was renoveif 
with difficulty, which we feci was an error in 
operative judgment for foffowtng tic opera 
tion the cbi)d developed a typical pcntomtis 
Jn Case $ a ifcckel s dtverfiadum, which wa* 
not dis«.as«J, was removed Such procedures 
we feel are not wise in (he presence of an 
acute appendiceal infection 
In Case 6 there was a kinked terminal 
ilrum with obstruction in addition to the ap 
pcndtceaUesion The child spre-operaine con 
dition was cntical and operation was imalh 
dcctdtii upon with hesitancy The child di«l 
1 hour after operation In this case nothing 
could have been lost by delaying operation 
decompressing the intcslimf tract, anti ad 
ministering fluids 

In Cases 7 and 8 deaths arc dearly due to 
posiopcralive intestinal obstruction T he ca^ 
wire operalpd upon a second time on fh^ 
stvtnlh and tenth days rc'pectiveiy, and the 
obstruction was found at the ternunai ilfun 
In Ca*® 7 an ileocolostomy was pctforme<f, m 
Cast S the adhesions were simply freed 
In Case Q convalescence was norma* for ro 
days when a bronchopneumona devebpeo 
We ftel warranted in hstmg this as a puimon 
aty death 



INTRAVENOUS CALCIUM CHLORIDE AND ITS USE FOR 
THE RELIEF OF VISCERAL COLIC 
A Clinical and Experimental Study 

R S LA^MPSON, M D , Hartford, Connecticut, and F. A. SIMEONE, M D , Boston, Massachusetts 


S INCE Aub and his associates first ob- 
sen'ed that calcium chloride given by 
vein to patients vdth lead colic pro- 
duced immediate relief, little has been 
done to emphasize the importance of this drug 
as an agent for the relief of spasmodic tdsceral 
pain A search of the literature reveals that 
Its use as an analgesic has been limited 
Bauer, Salter, and Aub reported favorable re- 
sults from its administration in various colics. 
The cramps of bde duct and ureteral obstruc- 
tion and those of tuberculous enteritis and 
lead colic have been readily relieved b)' its 
use. The pain in these cases was thought to 
result from smooth muscle spasm, and the 
relief was attributed to smooth muscle relaxa- 
tion Calcium chloride, therefore, was credited 
with the property of relaxing smooth muscle 
V Mhth these facts in mind it seemed worth 
while to investigate further its usefulness in 
the relief of colic-like pain and in bladder 
spasm. This report is a presentation of clinical 
obser\mtions on the effects of intravenous cal- 
cium chloride and of experimental studies 
dealing with its mode of action. 

PROCEDURE 

The clinical value of intravenous calcium 
chloride was tested bj'^ administering the drug 
to patients suffering from severe idsceral pain 
on the surgical and urological seridces of the 
i^Iassachusetts General Hospital Each pa- 
tient received one or more ro cubic centimeter 
doses of a sterile aqueous solution of lo per 
cent calcium chloride at a rate of i 5 to 2 cubic 
centimeters per minute Since calcium chlo- 
nde is irntating m e.xtravascular tissues, care 
was taken to avoid subcutaneous injection. 
The drug produced, in all cases, a warm sensa- 
tion in the mouth and often over the entire 


body. The intensity of this reaction was used 
as aguide to the rate of injection. OccasionaUx'^, 
if given too rapidly, nausea was experienced 
and rarely vomiting followed There was no 
demonstrable effect upon the heart rate. The 
drug is contra-indicated in patients receiving 
digitalis. Calcium chloride in large doses in 
animals produces bradycardia and finally ces- 
sation of the heart beat in systole (6, 8). This 
action apparently is intensified in digitalized 
subjects. Two fatalities have recently been 
reported following the intravenous adminis- 
tration of calcium salts in patients who were 
recehnng digitalis (4). 

Calcium chloride was given to 16 patients 
suffering from various kinds of spasmoic pain 
Nine were completely reh’eved, 3 partially re- 
lieved, and 4 were not benefited. The 16 pa- 
tients may be classified in 4 groups, according 
to the type of colic: (i) 8 patients suffering 
from renal coh'c; (2) 5 patients suffering from 
severe bladder spasm secondary to urethral or 
trigone irritation; (3) 2 patients suffering from 
excruciating gall-stone colic; (4) i patient 
complaining of postoperative gas pains. 

EXPERIMENTAL OBSERVATIONS 

In order to obtain information on the mode 
of action of calcium chloride, cystometric 
studies were made in 9 patients. Six of these 
had abnormal bladders from prostatic ob- 
struction, and 3 had normal bladders The 
hiunan urinary bladder was chosen for study 
because it is easily adaptable to cystometrj^- 
because it is composed chiefly of smooth mus- 
cle controlled by the autonomic nervous sys- 
tem; and because an important part of the 
clinical material presented bladder s3Tnptoms. 
A simple water manometer connected to a 
fluid reservoir served as a very accurate cys- 
tometer. A standard rubber urethral cathe- 
ter was used to connect the apparatus with the 


From the Surgical and Urological Sertaces of the Massachu- 
setts General Hospital 
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Maes U Bo\ce F F snd SIcFetbioce E M 
Acute appeodicitis IQ childhood Surg,G]nKc & 
Otist 1934 sS 31 

14 McCttsx R D snd Altemeifb tt A Acute per 
forBled appendiatis Bath penwmUs. Ann 
1057,105 800 

J3 McLa-jchan S Acute appendicilmtvduWttn Am 
j Sut? 1931 15 14 

j6 MottiR G P Acute appendicitis Free Inter 
State P^tgrad M Assembly, N Amenta Octet- 
ber 1933 

}j Pjters J P andVAvSEYRR D D QuanltUtive 
Qmica! Chemistry \ ol t Interptetatwos B^ti- 
tnoK \t iltiams and W dkins 1931 

1% PtTras J P Body Water Baltimore C C 
Thomas 1035 


af KEtn MovtR. Some remarks on the opmtiit pro- 
cedures for appendicitis Sur? Gynee 1 Otst. 
*014 W 519 

jQ SBiPttt A 'I Appendicitis nith peniotuta tieit 
ment without drainage Tt “^uth. Suig ion 
3 30S 

31 StOKE C S Acute appendicitis in ehddren \rtii. 
Surg 1036 30 346 

Wackcr i J a compataliie moiUlitv stude «t 
acute appendicilik New tngland ] Med ijn 
soS 113 

3j Idem Why the If cresiiag mortal ty 1C arpfidiciiJ*? 
Am J Surg 1934 118 

34 WdoaAtX, C W A study of acute atpcndKiCis ui 
childten under ss years of age New \ork ‘ti't 
] Med , 191S }8 31a 
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derived The experimental findings are illus- 
trated b)' Figures i and 2. The observations 
fall in groups as follows 

Group I. Rmal colic. Five of the 8 patients 
vith renal colic were relieved of their pain for 
10 to 45 minutes; 2 were relieved for 12 hours 
or more, and i received no benefit This last 
case was unusual in that the pain was second- 
arj*^ to the congenital anomaly of double pehds 
and ureter No eridence of obstruction or in- 
flammation was found m this patient at the 
time of operation 

Groups. Bladder spasm After intravenous 
calcium chloride, 3 of the 5 patients suffering 
from severe bladder spasm were reliev^ed of 
pain for 5 to 18 hours Repetition of the drug 
in each favorable case was followed by a simi- 
lar beneficial effect Two patients received no 
benefit. Both of these were suffering from 
spasm secondar}' to such extensive disease 
that relief was obtained only by repeated large 
doses of morphine 

Group j. Gall-bladder colic Two patients 
suffering from severe gall-stone colic were 
completely reheved for 14 and 10 hours, re- 
spectively, after the administration of calcium 
chloride. Both patients were operated upon 
and each was found to have common duct 
stones 

Group 4 Postoperaltve gas pains. One pa- 
tient suffering from gas pains 4 days after 
appendectomy was given the drug without 
relief 

Group 5 Cyslometric obserealions The 
cystometrograms of normal and pathological 
bladders have been discussed m another paper 
(9) After the administration of calcium chlo- 
ride, in no case was there any change in the 


fliaddci* Presiurff 117 cn. of Ha O 



giien mtra\ enously as indicated, mth no e£fect upon the 
shape of the cun’e 

shape of the cystometrogram or in the tone 
of the bladder. The sensations of urgenc}^ ex- 
penenced as the bladder became distended 
were not relieved, nor were the marked rhyth- 
mic contractions obsen-ed at this point altered 
b}-^ the drug (Figs i and 2). 



F15 2 kymojraphic record of the same CTcpenment showme that there is no 
change upon the bladder tone 
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blatWer A Brodve bellows which recorded on 
1 smoked drum kjmograph was attached to 
the open (op of the manometer when pemu 
nent records were dc^irtd (q) 1 cn cubic ecnti 
meters of jo per cent calaum chloride was 
cj\cn intra%enous!> to each of these palicnlsat 
different points along the c) stometne cune 


RESULTS 

In the group of cases m which cafaum chlo- 
ride was fiven therapeutically the results 
were tctrenely gra{if>jng and in some ca^s 
dramatic Table I gives a summaryot each ca>c 
which responded favoralily to 
Table n flats the cases m which no bcnrtit wm 




THE RELATION OF SPASM OF THE SECOND PORTION 
OF THE DUODENUM TO BILIARY COLIC 

JOHN M McGOWAN, M D , Quincy, Massachusetts 
PAUL A. KNEPPER, M.D., Gilman, Colorado, 

WALTMAN WALTERS, M D , F.A C S , and ALBERT M. SNELL, M D , Rochester, Minnesota 


P REVIOUS papers by three of us (2, 3, 

4, 7) and Butsch were concerned mth 
reports showing that, in certain indi- 
viduals, attacks of biliarj' colic follow- 
ing cholecystectom}'- were associated with con- 
traction of the sphincter of the common bile 
duct which temporarily prevented bile from 
entering the duodenum and which resulted in 
elevations of pressure tvithin the biliary S3's- 
tem It was shown that morphine could pro- 
duce this spasm, and that in cases in which 
patients were suffering from the s3'ndrome of 
postcholec3'Stectom3' colic its administration 
would result in a definite and severe attack of 
biliar3f colic 

The question that presented itself to us at 
that time was whether or not the spasm asso- 
ciated unth postcholec3'stectom3' biliar3' pain 
involved onl3^ the separate sphincter of the 
common duct, the existence of which was 
recentl3^ demonstrated embr3'ologicall3'^ by 
Bo3'den, or whether the duodenal musculature 
was also involved. That disturbed gastro- 
intestinal motilit3’' is in some wa3^ involved in 
biliar3’^ colic has been shown b3' the studies of 
Westphal who demonstrated dela3’-ed empt3’^- 
ing of the stomach during attacks of biliar3' 
pain The findmgs to be reported here are in 
partial accord with W’^estphaVs obsenmtion, 
and they support the theor3- that contraction 
of the duodenal musculature ma3' pla3' a role 
m the production of certain S3Tnptoms asso- 
ciated with biliar5'^ colic 

METHODS OF STUDV 

Both patients suffering from repeated at- 
tacks of postcholecystectomy biliar3' colic and 
a senes of normal individuals were studied 

From the DiM^ions o( Siirgen and of Medicme, The Ma\o 
Clmic 


In each case a Sawj'er tube was passed into 
the stomach The patient was directed to lie 
on his right side, and the stomach was re- 
peatedl3'' lavaged uith warm water in order to 
free it of all mucus and secretion. The tube 
was then allowed to pass into the duodenum, 
its location was verified b3' a free flow of clear 
bile, b3’' a characteristic tugging sensation 
transmitted to the piston of the S3'ringe when 
the tube was aspirated, and b3' roentgeno- 
grams. The duodenal tube was then connected 
to a straight, glass tube manometer containing 
a float for recording changes in pressure on a 
smoked drum (Fig i). The S3'stem was filled 
from a resenmir bottle with warm ph3'siologic 
saline solution. MTen the reservoir was 
damped off from the rest of the S3'stem, there 
remained a continuous column of water ex- 
tending from the duodenum to the mano- 
meter. The readings of pressure thus obtained 
were recorded in rnillimeters of water. 

In a few cases a rubber balloon was tied 
over the lower end of the duodenal tube; this 
was passed into the duodenum and a small 
amount of water was injected into it through 
the duodenal tube. Care was taken not to 
overdistend either the rubber bag or the 
duodenum. The end of the closed tube was 
then attached to the manometer for meas- 
uring changes in pressure within the duode- 
num The closed S3^stem gave results iden- 
tical to those obtained when the open S3’stem 
was used 

On several occasions in one case, two duo- 
denal tubes were passed simultaneoush'. To 
one was attached a rubber bag, whereas the 
other opened freeh* into the duodenum B3' 
switclung the manometer from one tube to 
the other, v,uthout alloudng the escape of fluid 
and therefore not altering the volume of fluid 
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EVALUATION OP STUDY 

The use o! calcium chlonde for the lehef of 
colic like visceral paia is empirical »n that no 
satisfactory crphnatioti for iit action has be*n 
advanced Sewral interesting observaUODS, 
however, can be assembled and speculations 
oSered It vras suggested and discarded bj 
-^ub and his associates that ralcmm ddoride 
produced relief by relaxing smooth muscle 
Their observations on the activity of oh 
structed intestinal loops m dogs showed that 
no change was produced by intravenous cal 
cium chlondc when given in twee the human 
dosdge (s) Rozen and Perusse were unable 
to demonstrate definite effects on gastric con 
tractions m dogs by oral or intravenous ad 
ministration of calaum chlonde or lactate 
B icq and Bosenblueth have show n that m the 
cat calcium chlonde does not relat smooth 
muscle in the nictitating membrane or the 
non pregnant uterus In fact, the drug was 
shoivn to produce contraction of these struc 
turcs In the erpetimf^ntal observations re 
ported herein, the discomfort induced by dis 
tention and contraction of the bladder was not 
relieved, nor was the tone of the bladder mus 
cuiature relaecd Prom this evidence it ap 
pears that calaum chlonde does not bring 
rehef of pain b> pmduong jeiaTatJon of tbc 
smooth muscle 

The clinical cases reported here in whivJi 
calcium cWotide was tis^ for the rehef of pam 
fell into two mam groups, 14 cases in which 
there was an irntativc background and i with 
noirntativcclcroent In the first group syrop 
tomatic relief was produced in all but z cases 
in both of which the disea^i wa> so evicnsive 
that only large doses of morphine afforded 
relief In the second group caIciuoi chfondc 
produced ro relief It appears that calaum 
chlonde is effective in the patients with spas 
modic pam resulting from a lowhzcd irntaUve 
state Since calcium difonde does not produce 
relaxation of smooth muscle it i> na’Kinafalc 
to assume that it ads by everting an analgesic 
effect upon the lervous svstem Whether it 


interrupts afferent impulses ot exerts lu effect 
centrally is problematical 
Whatever its mode of action may be al 
aunt chlonde is a valuable drug for the relief 
of spasmodic pam It acts promptly It is 4 
diagno tic aid in that when the pain is re 
Iieved, the marked voluntary muscular spasm 
which accompanied the pam is reixved This 
perrmts more careful etmiTition ol the pa 
tient Without the generalized sensory ilepres 
Sion which is brought about by morphneer 


t The effectiveness of calaum chiynde n 
the relief of colic hi e visceral pam has been 
demonstrated 

3 Calcum chloride is contra mdteated n 
digitalized patients 

3 Calcium chlonde was fouml to have no 
effect on the tone or contractions 01 the human 
bladder 

4 A suggestion for its mode of action has 
been offered 
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P REVIOUS papers by three of us (2, 3, 

4, 7) and Butsch were concerned with 
reports showing that, in certain indi- 
viduals, attacks of biliarj' colic follow- 
ing choIec3’^stectomy were associated with con- 
traction of the sphincter of the common bile 
duct which temporarily prevented bile from 
entering the duodenum and which resulted in 
elevations of pressure nithin the biliary sys- 
tem It was shown that morphine could pro- 
duce this spasm, and that in cases in which 
patients were suffering from the sjmdrome of 
postcholecystectomj’- colic its administration 
would result in a definite and severe attack of 
biliarj'' colic 

The question that presented itself to us at 
that time was whether or not the spasm asso- 
ciated with postcholecystectomy biliarj' pain 
involved only the separate sphincter of the 
common duct, the existence of which was 
recentU demonstrated embr}'oIogicaUy bj'' 
Boyden, or whether the duodenal musculature 
was also involved That disturbed gastro- 
intestinal motiht}’ is in some waj^ involved in 
biliarj’^ colic has been shoira by the studies of 
Westphal who demonstrated dela3-ed empt3'- 
ing of the stomach during attacks of bihar3' 
pain The findmgs to be reported here are in 
partial accord with Westphal s obsen*ation, 
and the3' support the theory' that contraction 
of the duodenal musculature ma3' pla3’^ a role 
in the production of certain S3Tnptoms asso- 
ciated with biliary' colic 

METHODS OF STUDY 

Both patients suffering from repeated at- 
tacks of postcholec3’stectom3' bihar3' colic and 
a series of normal individuals were studied 

From the Duisions of Surgen and of Medicine, The Ma\o 
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In each case a Sawyer tube was passed into 
the stomach The patient was directed to lie 
on his right side, and the stomach was re- 
peatedly lavaged with warm water in order to 
free it of all mucus and secretion The tube 
was then allowed to pass into the duodenum; 
its location was verified b3’’ a free flow of clear 
bile, b3' a characteristic tugging sensation 
transmitted to the piston of the S3Tinge when 
the tube was aspirated, and b3'’ roentgeno- 
grams. The duodenal tube w'as then connected 
to a straight, glass tube manometer containing 
a float for recording changes in pressure on a 
smoked drum (Fig i) The S3’stem was filled 
from a reseiwoir bottle with warm ph3’-siologic 
saline solution VTien the reservoir was 
clamped off from the rest of the S3'stem, there 
remained a continuous column of water ex- 
tending from the duodenum to the mano- 
meter The readings of pressure thus obtained 
were recorded in millimeters of water. 

In a few cases a rubber balloon was tied 
over the lower end of the duodenal tube; this 
was passed into the duodenum and a small 
amount of water was injected into it through 
the duodenal tube. Care was taken not to 
overdistend either the rubber bag or the 
duodenum. The end of the closed tube was 
then attached to the manometer for meas- 
uring changes in pressure wdthin the duode- 
num The closed S3'stem gave results iden- 
tical to those obtained when the open S3'stem 
was used 

On several occasions in one case, two duo- 
denal tubes were passed simultaneoush'. To 
one was attached a rubber bag. whereas the 
other opened freeh* into the duodenum. By' 
switching the manometer from one tube to 
the other, without allowing the escape of fluid 
and therefore not altering the volume of fluid 
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WJthin thediwdcrtum, tie nere able to demon 
stMle dearlj that the results ebtajned using 
the open tube, »ere identical to those ob 
lamed when using the balloon (fig a) 

In some cases roenigenological studies w we 
made by injecting a suspension ai banuw into 
the duodenum through the duodenal tube 
WTien resistance to injection was noted, a 
roentgenogram was taken when no resistance 
to the injection was experienced, as is us-ually 
the case with normal subjects 40 cubic cent! 
melersof thebanura suspension were injected 
Duodenal motihty was obsen cd fluorctecopi 
caBy in a few cases In other cases, patients 
who had had a T tube inserted in the common 
duct ioT prolonged biliary drainage kmdly 
consented to serve as subjects for sirouj 
taneous studies on the behavior of the sphinc 
ter and the duodenum 

KESltTS 

Studies were made in three groups of case^, 
and 55 determinations of intraduoocnal pres 
sure were made on *7 subjects Group i coo 
Slated of 6 normal tndinduab who served as 
TOnlrots Group 2 consisted of 5 patient 5 who 


had sutTcred from repeated attacks of post 
chofecjstectomy bifiary colic unaccompanieif 
by jaundice, chdk or feter, m lhc«« cases 
attacks 0/ pain could be induced bi the sub- 
cutaneous administration of x/6 gram fooi 
gm ) of mciTphine sulphate, and these attacks 
could then be completely and consistently 
relieved by the sublingual administration of 
i/ioogram (0 ooo6gm )of glyceryl tnmtrale 
Group 3 consisted of 6 patients who had 
suffered unusually severe and frequent attacks 
of postcholecystectomy pain which had been 
rdicved by the administration of glyceryl 
trinitrate only occasionally , parftall)’ Of 
at afl 

Grfinp 1 (xermal personi) The inlracluo- 
denal pressure of normal persons ranged from 
minus 30 millimeters of water to zero zero 
being designated as the point of the mano- 
meter on a lev el w ith the xiphoid process w heci 
the patient was in the recumbent position 
Traangs of the duodenal movements tti such 
esses showed two types of wave One typ" 
consisted of short, small wai cs about i nuHi 
meter in height corresponding in time W 
respiratory movements the second was made 
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Fig 2 Tracing shoauig reduction of intraduodenal pressure on bending the head acutely fomard 
In this case tno tubes ivere inserted into the duodenunn, one open and one mth a rubber bag on the 
end The pressure tracing from each is essentially the same 


up of longer ivaves independent of respiratory 
excursions These last mentioned waves cor- 
responded to a 5 millimeter increase in pres- 
sure and lasted from a half to two minutes 
An increase in intra-abdominal pressure pro- 
duced coughing or straining but increased the 
intraduodenal pressure to only a relatively 
small degree (lo mm of water or less). 

Group 2 {patients uith biliary dyskinesia). 
The 5 patients in this group had suffered 
repeated attacks of postcholecystectomy colic, 
this was described as pain in the right upper 
quadrant of the abdomen that was projected 
around the right subcostal margin and into 
the right scapular region As has been said, 
pain could be induced in these cases by mor- 
phine sulphate and relieved by nitrites Three 
of these patients were studied after their com- 
mon bile ducts had been drained surgically by 
means of T-tubes Perfusing the common bile 
duct at pressures of from 50 to 200 milli- 
meters of water produced pain described by 
the patient as being of the same nature as that 
ordinarily suffered during spontaneous colics, 
whereas opening the T-tube, even during the 
attacks of spontaneous pain, gave relief. The 
intraduodenal pressure in these 3 cases varied 
from minus 50 millimeters’ 'of water to zero 
(zero being at xiphoid level) , the average pres- 
sure was minus 35 millimeters In otherwords, 
the resting values for intraduodenal pressure 


did not differ materially from those of patients 
in the normal group 

These studies of intraduodenal pressure 
were made only during periods of freedom 
from pain; it seems probable that if they had 
been determined during attacks of pain, 
higher pressures would have been found The 
results of studies made after the administra- 
tion of morphine to a third group of patients 
bore out this contention. 

Group j (patients with intractable biliary 
dyskinesia) This group comprised 6 patients 
who, following cholecj’^stectomy, complained 
of pain confined to a point in the epigastrium 
just to the right of the midline; this pain was 
not projected, although occasionally it ran 
straight through to the back Amyl nitrite did 
not relieve the pain in these cases Three of 
these patients were studied while a T-tube was 
present in the common bile duct Perfusing 
the common bile duct with saline solution at 
pressures up to 500 milhmeters of water did 
not produce pain, although a feeling of full- 
ness and distress was noted. The resting 
values for intraduodenal pressure in these 
cases were higher than those for either of the 
2 other groups, and the}-- ranged from 20 to 
100 millimeters above the xiphoid level (that 
is, plus 20 to plus 100 millimeters of water, or 
an average of plus 58 millimeters). In 2 of 
these 3 cases attacks of pain developed while 
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Fig J An ipfuntus for me»wnng <h»nge9 in inlr»duod»BaJ prwsjre 


Viithui the duodenum, ^cre able to demon 
stratc clearly that the results obtained, using 
the open tube %efe identical to those ob 
tamed tvhen using the balloon (Fig »> 

In some cases roentgenological studies were 
made by injecting a suspension of banura into 
the du^enum through the duodenal tube 
^Vhc^ resistance to injection was noted, a 
roentgenogram iva:, taken, \s hen no resistance 
to the injection was experienced, as is usually 
the case with norma! subjects, 40 cubic centi 
meters of the barium suspension u ere injected 
Duodenal motility nas observed fiuoroscopi 
cally in a few cases In other cases, patients 
who had had a T tube inserted in the common 
duct for prolonged biliarv drainage kindly 
consented to serac as subitets for aimul 
taneous studies on the beha\aor of the sphinc 
ter and the duodtritim 

REStlTS 

Studies wort made in three groups of cases 
and 25 dctcnmnaljons of mlraduodenal pres 
sure ivcrc made on 17 subjects Group 1 con 
si'ted of 6 norma! indmduals who served as 
controls Croup 2 consisted of 5 patients who 


had sulTcred from repeated attacks of post 
choJecyslcctomy biliary cohe unaccoapamed 
by jaundice, chilb, or fever, m these cases 
atlarf s of pam could be induced bv the sub 
cutaneous administration of t/6 gram (001 
gin ) of moiphine sulphate, and these attacks 
could then be complete!) and coRsiste'’tf> 
relieved b> the sublingual administration of 
t/ioogram (eccr^gm )ofgl)ceoltrimtratc 
Croup 3 consisted of 6 patients who had 
sufFei^ unusually severe and frequent attacks 
of postcholccvstectoiTi) pain which had been 
relieved b) the administration of g!\ccr>t 
trinitrate onlj occa'uouafl) partially, or not 
at all 

Oroup i [nemet persons) The intradjo 
denal pressure of normal jjcraons ranged from 
minus 30 nulbmeters of water to zero zero 
being designated a$ the point of the ntano- 
meter on a lev el with the xiphoid process when 
the patient was tn the recumbent pcbilion 
Tracings of thf* duodena! movements in such 
cases showed two types of wave One tjp- 
coQSUited of short small waves about r mtlrt 
miter m height corresponding in time to 
re^iratorv movements, the second wav maiiv 
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Tig 4 Duodenum of a patient aith a persistentlv high 
intraduodenal pressure- a, Resting state shoaing obstruc- 
tion in third portion and some spasm in second portion, 
closing It partially, b, same patient lo minutes after 
administration of morphine sulphate, the second portion of 


c 

the duodenum basing been closed complete!) by more 
spasm, and c, same patient follomng inhalation of amjl 
nitrite, the duodenum is again relaxed but there is a per- 
sistent narronang in the secondportion and a persistence of 
obstruction at the duodenojejunal Junction 


phme, on the other hand, affects the duode- 
num of these patients, a point which will be 
discussed subsequenth- in this paper. 

Patients n*ith the severe and intractable 
forms of biliarj- dyskinesia have been shown 
to have a high resting value for intraduodenal 
pressure which is greatl}' increased during 
attacks of pain In i case (Fig 4) there w'as 
not only a high intraduodenal pressure, but a 
resting intrabihaiy pressure in the common 
duct of 150 millimeters of water (the normal 
value being o to -pro mm of water) Amjd 
nitrite had only a slight effect on this pressure, 
and an unusually large dose was required to 
produce even a moderate effect 

The elevated resting value for intrabiliary 
pressure in such cases of intractable biliarj' 
dyskinesia may be explained partly on the 
basis of associated duodenal spasm and partly 
on the basis of associated fibrosis, inflamma- 
tion, or edema of the wall of the duct and of 
the sphincter itself The fact that gljmery! 
trinitrate has given relief from pain in some 
cases and not in others may eventually be 
explained on the basis of some underh-mg 
organic change in the wall of the duct, in the 
sphincter, or in the duodenum in the intrac- 
table case In 3 such cases patients have been 
completely relieved by placing a T-tube in the 
common bile duct and instituting prolonged 
bihar\ drainage One other patient acciden- 


tally pulled out the T-tube after 5 weeks' drain- 
age and, a few weeks later, the pain returned; 
at first it was mild, and then it gradually 
became more severe. Operation was subse- 
quently performed, replacing the tube and 
complete relief was again obtained 
A duct which is dilated and thin-walled 
probably withstands increased pressure poorly , 
T-tube drainage allow's a dilated common bile 
duct to return to its normal size. This fact 
was borne out in a series of studies on mtra- 
biliarx' pressure made at varying periods after 
the insertion of a T-tube into the common bile 
duct Three w'eeks following operation, per- 
fusion of the common bile duct with physio- 
logic saline solution at a pressure of 150 milli- 
meters of water produced pain, whereas 2 
months later, the patient's common duct was 
able to withstand pressures of 500 millimeters 
of water without distress Roentgenograms 
made by injecting the common bile duct wuth 
brominol, according to the method of IValters 
and Thiessen, showed the presence of a dilated 
common bile duct on the earlier date and a 
normal sized duct 2 months later The per- 
sistently high, resting value for intraduodenal 
pressure in these cases of intractable biliar}" 
dyskinesia argues for a local source of irrita- 
tion xvhich induces spasm of the duodenal 
musculature; this may also influence intra- 
biliary pressure, as will be shown later. 
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I ij 1 Traein* obuirtfd in a c»»e m uhich Ihe paiitnt had a hish realm* aalue 
lor inlfailuooenat preasure showing a furtber increase in pressure dunne an attack 
of pain 


studies ol duodenal pressurt \scrc being made 
m each case the intraduodenal pressure rose 
above an average value of 90 millimeters (0 a 
level of 350 millimeters of water (Pig 3) In 
the third case perfusing the common duct at a 
pressure of 150 millimeters of water produced 
pain, whereas pirfiising the duodenum at a 
pressure of 500 millimeters or more of vvatir 
did not product discomfort In still a fourth 
case without a T tube m tht common duct 
perfusing the duodenum produccti ont> head 
ache 

Roentgenograms of the duodenum of 2 
of these patunts with abnormall> high intra 
duodenal pressures showed the prv^nce of 
some form of resistance to (he flow of barium 
from the duodenum into the jejunum (Fig 
4 a) the barium in the third portion of the 
duoelenum «ccming to stop short at a point 
oppositcthcvcrtcbralcolumn rigurc4 balao 
shows narrowing of the second portion of the 
duodenum suggesting a moderate degree of 
local muscle spasm Iigurc 4 c shows that this 
spasm can be partialH rcla-xed b\ the inhala 


tion of am\l nilrile In this case however, 
(here was some ev idcnce of constriction of the 
second and third portions of the duodenum 
even after the administration of amjl nilntc 

THE NVTURE OF 1 OSTClIOLECVSTFCTOSIY 
COLIC 

The nature of postcholccjstcctom) colic, or 
if one prefers ‘biliar> djskmcsia ’ maj now 
be considered in light of these findings It 
appears that in the ordinar) case in which the 
condition is characterized bj occasional colics 
there i» moderate scnsitivatv to morphine and 
relief from nitrites but there i» a constant 
changein the beb^Morof the duodinum the 
site of the difficult) prcsumablv being an irn 
tabic and hvpcraclivt sphincter of Oddi That 
duodenal contractions accompanv prolongejl 
spasm of the sphincter can hardlj beili putoi 
cspcciali) in view of \\cstpha! sob cmtions 
we had however no opi>ortunilv to studv a 
patient during an attack of sjwntaneous pain 
Tht important thing is that the dutxlcnal 
spasm does not persist m such cases 'w 
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Fig 6 Serial roentgenograms after simultaneous injec- spasm of duodenum and reflux of medium into the finer 
tion of the common bile duct nath brominol through a T- radicles of the biliara* tree, and c, after inhalation of amyl 
tube and of the duodenum oath banum. a, at rest, b, 10 nitrite, shouang relaxabon of duodenal spasm and decrease 
minutes after a dmin istration of morphinesulphate, shelving in amount of medium in the bile ducts 


METHODS OF REDUCING IXTR.\DUODEKAL 
PRESSURE 

Two methods of reducing intraduodenal 
pressure were found (i) pressure applied to 
the neck in the region of the carotid sinus, and 
(2) moderate sized doses of insulin 
Stimulating the endings of the vagus nen*e 
in the neck by such procedures as bending the 
head acutely forward, by pressure over the 
carotid sinuses, or b)' electric stimulation over 
the left carotid sinus, produced a marked 
reduction in intraduodenal pressure on 15 oc- 
casions in s individuals; sudi stimulation pro- 
duced a fall of from plus 148 to plus 30 milli- 
meters of water in i case Insulin in doses of 
20 to 30 units was used on 3 occasions in i 
case and on 2 occasions in another, its admin- 
istration reduced an elevated intraduodenal 
pressure from around plus 65 to plus 10 milli- 
meters of water This eSect began 15 minutes 
after the insulin was given and progressed for 
from 35 to 45 minutes thereafter Pressure 
rose in each case following the intravenous 
administrations of glucose YTiat the signif- 
icance of these findings is we do not know 
Such procedures produce no result on the 
intraduodenal pressure of normal indi\nduals 
for the ob\-ious reason that there is no resist- 
ance to the flow of fluid at the lower end of the 
duodenum and the pressure is already low. 


APPLIC-ATIOX OF METHODS 
The methods described for lowering intra- 
duodenal pressure, namely, administering insu- 
lin and apphdng pressure over the carotid 
sinus or vagus nen'e in the neck, vdll require 
further investigation to determine whether 
the decrease in duodenal pressure is due to 
relaxation of the pylorus or of the distal part 
of the duodenum Schmidt and one of us 
(ilcGowan) has demonstrated a similar relax- 
ation of the normal human cardia by means of 
these methods. 

The duodenum of a young girl with a roent- 
genologically normal gall bladder was studied 
fluoroscopically during an attack of biliarj' 
colic Through a Savyer tube a suspension of 
barium was injected slowly into the duodenum 
while it was obser\"ed under the fluoroscope. 
Marked spasm was present in the second por- 
tion of the duodenum, similar to that repre- 
sented in Figure 4, b. At intervals, a small 
bolus of barium, representing 3 to 5 cubic 
centimeters measured on the injecting syr- 
inge, would pass doum through the spastic 
second portion of the duodenum. When it 
reached the point uhere the duodenum joined 
the jejunum, it would encounter an anti- 
peristaltic wave which forced it back into the 
stomach Following the inhalation of amyl 
nitrite this situation was entirely changed, the 
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THE ACTION OF MORPHIVC OV THE DUODENUM 

FoifOTving thesubcutant^us injection of f /6 
gram (oot gm) of morphine sulphate to a 
mixed group of normal subjects and patients 
with postcholcc>stcctomy colic the mtraduo 
dcnal pressure rose in lo cases from an aver 
age of minus x; to plus 41 millimeters of water 
after a period of from 3 to 15 minutes (Fig 5) 

In patients with postcholecystectomy colic, 
roentgenological studies made to minutes 
after the injection of morphine showed spasm 
of the second portion of the duodenum The 
outline of the first portion as well as that of 
the pyloric sphincter remained unchanged 
(Fig 4, b) A senes of roentgenograms made 
after simultaneously injecting the common 
bile duct and duodenum m one of our *‘m 
tractable cases” showed that when the duo 
(Icnum contracted following an injection of 
morphine the lower end of the common bile 
duct was sharply obstructed and the opaque 
medium was forced up into the radicles of the 
biliary tree (Fig 6) Here the closed lower 
end of the common bile duct and the du 04 lenal 
musculature are so intimately associated that 
the sphincter of the common bite duct can 
hardly be difTcrcnliatcd from that constnction 
produced by contraction of the muscle of the 
duodenal wall The possibility that morjJiine 
acts on the duodenum and on the sphincter of 
Oddi simultaneously must of course be ad 
mitterl The reaction of the duotlcnum to 
morphine so far as roentgenological and pres 


sure changes are concerned, was essentially 
identical m normal subjects and m patients 
with occasional colic but the reaction to mor 
phme seemed most pronounced m patients 
with intractable biliary dy skmesia 

METHODS OF FEOUCIMO DUODENtt IRESSURF 
In order for an cle%ated pressure to exist 
within the duodenum, some form of resistance 
to the free flow of fluid in either direction must 
be postulated Roentgenograms taLen m 
cases with normal resting \a 1 ues for intra 
duodenal pressure showed that the banum 
tended to run freely down the bow cl and up to 
the pylonc sphincter but that it rarely ran 
into the stomach, hence the resistance offered 
by pylonc tonus is greater than that cncount 
cretl in the lower portion of the duodenum 
In other cases with high resting values for 
mtraduodcnal pressure there was roentgeno 
logical evndence which indicated some form of 
resistance to the flow of barium from the 
duodenum to the jejunum (Fig 4. ^ 

In such cases a rapid reduction in prev'urc 
could be due either to rthxalion of the duo 
dtnal musculature or to relaxation of the 
pylorus The present studies do not furnish 
evidence which would allow for definilc dmff 
entialion Wc have not been able to diter 
mine whether the decreased pressure is due to 
relaxation of the py lorus or lo a 
the resistance offercil to the flow of fluid 
the duodenum to the jejunum 
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Fig 6 Serial roentgenograms after simultaneous injec- 
tion of the common bUe ductnith brominol through a T- 
tube and of the duodenum with banum a, at rest, b, 10 
minutes after adrmmstration of morphine sulphate, showing 


spasm of duodenum and reflux of medium into the finer 
radicles of the biliarj’ tree, and c, after inhalation of amj'l 
mtnte, shovnng relaxation of duodenal spasm and decrease 
in amount of medium in the bde ducts 


ilETHODS OF REDUCING INTR.-VDUODENAL 
PRESSURE 

Two methods of reducing intraduodenal 
pressure were found- (i) pressure applied to 
the neck in the region of the carotid sinus, and 
(2) moderate sized doses of insulin. 

Stimulating the endings of the vagus nerve 
in the neck by such procedures as bending the 
head acutely forv-ard, by pressure over the 
carotid sinuses, or by electric stimulation over 
the left carotid sinus, produced a marked 
reduction in intraduodenal pressure on 15 oc- 
casions in 5 indi\'iduals, such stimulation pro- 
duced a faU of from plus 148 to plus 30 milli- 
meters of water in i case Insulin in doses of 
20 to 30 units was used on 3 occasions in i 
case and on 2 occasions in another, its admin- 
istration reduced an elevated intraduodenal 
pressure from around plus 65 to plus 10 milli- 
meters of water This effect began 15 minutes 
after the insulin was given and progressed for 
from 35 to 45 minutes thereafter Pressure 
rose in each case following the intravenous 
administrations of glucose YTiat the signif- 
icance of these findings is we do not know 
Such procedures produce no result on the 
intraduodenal pressure of normal individuals 
for the obvious reason that there is no resist- 
ance to the flow of fluid at the lower end of the 
duodenum and the pressure is alreadj" low 


.APPLICATIOK OF METHODS 

The methods described for lowering intra- 
duodenal pressure, namel}-, administeringinsu- 
lin and applj-ing pressure over the carotid 
sinus or vagus nen^e in the neck, will require 
further investigation to determine whether 
the decrease in duodenal pressure is due to 
relaxation of the pjdorus or of the distal part 
of the duodenum Schmidt and one of us 
(McGowan) has demonstrated a similar relax- 
ation of the normal human cardia by means of 
these methods 

The duodenum of a young girl with a roent- 
genologically normal gall bladder was studied 
fluoroscopicalh’ during an attack of bihar}- 
colic. Through a Sawj-er tube a suspension of 
barium was injected slowly into the duodenum 
while it was obseri’ed under the fluoroscope 
Marked spasm was present in the second por- 
tion of the duodenum, similar to that repre- 
sented in Figure 4, b At intervals, a small 
bolus of barium, representing 3 to 5 cubic 
centimeters measured on the injecting sit- 
inge, would pass don-n through the spastic 
second portion of the duodenum. When it 
reached the point where the duodenum joined 
the jejunum, it would encounter an anti- 
peristaltic wave which forced it back into the 
stomach Following the inhalation of amx-l 
nitrite this situation was entirely changed, the 
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THE ACTION or MORPHINE ON THE DVODFNUM 

rollowiiig the subcutaneous injection of i/6 
gram (ooi gra) of morphine sulphate to a 
mixed group of normal subjects and patients 
iMth postcholec>stectomj colic the intraduo 
dcnal pressure rose m lo cases from an aver 
age of minus 27 to plus 4t millimeters of nater 
after a period of from 3 to 15 minutes (Tig 5) 

In patients n ith postcholec) stcctom> colic, 
roentgenological studies made 10 minutes 
after the injection of morphine showed spasm 
of the second portion of the duodenum The 
outline of the first portion as well as that of 
the pjlonc sphincter remained unchanged 
(Fig 4, b) A senes of roentgenograms made 
after simultaneously injecting the common 
bile duct and duodenum in one of our "in 
tractable cases” showed that when the duo 
denum contracted following an injection of 
morphine the lower end of the common bile 
duct was sharplj obstructed and the opaque 
medium was forced up into the radicles of the 
biliary tree (Fig 6) Here, the closcil lower 
end of the common bile duct and the duodenal 
musculature arc so intimatclj associated that 
the sphincter of the common bile duct can 
hardly be di/Tcrcntiatwl from that constriction 
produced by contraction of the musclt of the 
iluodenil wall The possibility that morphine 
acts on (he duodenum and on the sphincter of 
Oddi simultaneously must of course be ad 
mitted The reaction of the duodenum to 
morphine, so far as roentgenological and pres 


sure changes are concerned, was essentialh 
identical in normal subjects and m patients 
with occasional colic, but the reaction to mor 
phinc seemed most pronounced in patients 
wnlh intractable biliary dyskinesia 

SIETHODS or REDUCING DU0DEN41 rRESsUSE 
In order for an elevated pressure to exist 
w ithm the duodenum some form of resistance 
to the free flow of fluid m either direction must 
be postulated Roentgenograms taken in 
cases with normal resting xxilues for intra 
duodenal pressure showed that the banum 
tended to run freely down the bowel anti up to 
the pylonc sphincter but that it rarely nn 
into the stomach hence the resistance olTercd 
by pylonc tonus is greater than that cnenunt 
creel in the lower portion of the duodenum 
In other cases with high resting \alues for 
intraduodcnal pressure there was rocntgi.no 
logicai evidence which mthcaCed some form 01 
resistance to the flow of banum from the 
duodenum to the jejunum (Fig 4 a and b) 
In such cases 1 rapid rcdocUon in /irt^'ure 
could be due cither to relaxation of the duo 
denal musculature or to rcla-xation of the 
pylorus The present studies do not furnish 
cMdcncc which would allow for definite (liiTcr 
entiation Uc ha\e not been able to (liter 
mine whether the decreased pre«surc is due to 
relaxation of the py lorus or to a deercav m 
the resistance oflcred to the flow of fluid from 
the duodenum to the jejunum 
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denal pressure were between plus 30 and plus 
TOO nullimeters of water. In patients with 
abnormal!}^ high intraduodenal pressures, 
stimulation of Uie carotid sinus or moderate 
doses of insulin produced a moderate reduc- 
tion in pressure, this was of a temporary’- na- 
ture, however, and did not give any constant 
relief from pain 

The evidence presented indicates the im- 
portance of studying duodenal motility in 
cases of intractable biliar}' colic and the desir- 
ability in sudi cases of searching for some 
organic change in the common duct, sphincter, 
or in the duodenal wall itself 
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A NOTE ON THE RESPIRATION-LIKE MOVEMENTS 
OF THE HUMAN FETUS 

\V F. WINDLE, Ph D , C. A. DRAGSTEDT, Ph D , M D , D. E MURRAY, M.B , and 
R. R, GREENE, M D., Chicago, Illinois 


I T is well known that the breathing mech- 
anism is developed before birth and that 
premature interruption of a pregnancy 
does not necessarily lead to death of the 
fetus for want of functional lungs Further- 
more, the fetus occasionallj' executes rhyth- 
mic respirator}' mov'ements spontaneously t/i 
ulero shortly before birth Ahlfeld (1905) 
published vejy' conv'incing graphic records of 
such actmties and Snyder and Rosenfeld 
(1937) have demonstrated them cinemato- 
graphically 

-Although incidental mention of respiratorv'- 
like movements of the human fetus at arti- 
ficial abortion, hysterectomy, or hysterotomy 
has been made by a number of inWstigators, 
ver}' few reports concern the fetus in the first 

From the I-aboratones ol Anatom> and Fhjsioto'n Korth- 
westem Uni\ Medical School © * - 


half of gestation The youngest specimens 
have been described by Erbkam (1837) and 
Alinkowski (1922) The former saw a fetus 
of about 4 months (170 mm crown -heel 
length) open its mouth as though to breathe 
The latter reported deep inspirator}' move- 
ments of the thora.\ with the mouth opening 
and the elcv'ation of the arms in one of 180 mil- 
limeters crown-heel length Strassmann (1903) 
expressed the opinion that the first human fetal 
mov'ement is an elev'ation of the arms as in 
taking a breath but he cited no ev'idence for 
his belief Hooker (1936) stated that respira- 
tion was about the only specific activity not 
represented in at least an imperfect stage at 14 
weeks (121 mm crown-heel length). 

Because so little is known about early pre- 
natal respirato!^' activity and because the 
subject is receiv'ing attention in sev-eral e.xperi- 
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whole of the duodenum filling evcnl> with 
barium At interv ils i constricting band 
would appear at the junction of the first and 
second portions of the duodenum and pass 
leisurely downward, pushing m from of it i 
generous quantity of barium over mto the 
jejunum Similar studies were made later on 
another patient, during periods of freedom 
from pain There w is then no evidtnte of 
sp ism in the duodenum and the barium passed 
readily into the jejunum 

Two other patients were also studieil roent 
gcnologicallj Thc> had had persistent post 
cholomstcctomy biliary coin , associated with 
repeated attacks of \omiting existing rc<ipcc 
tuelv, for 8 and lojears UyceT>l tnmtratc 
relieved the pam only partiallv Marked nar 
rowing of the duodenum was found m each 


tracting ring at the duodenojejunal junction 
One would not be justified in assuming on the 
basis of the evidence presented that altered 
duodenal motility is a pathognomonic sign of 
intractable biliarj djskmesia, but it does 
appear that duodenal hvpenrntabiht} plijs 
a definite role in the persistence of s>’mptoms 
insuchcases Inothcrwords thebehaviorof 
the duodenum deserv es further studj in tbes 
intractable cases, since its contirm^ spas'c 
slite argues for a possible reflex or fo al cause 
oi organic natun In distinction to thc«e 
cases one may cite cases ot transient ard 
easily relieved colics of simple bdiarj djsLf 
n<*sia in which mtraduodenal pressures arc 
normal 

SUjniAR\ AND CONCLUSIONS 


case One ol these patients was subsequently 
operated on and a tube w as placed m the com 
mon bile duct for prolonged drainage Her 
pain was promptU relieved but the \omUmg 
continued for s weeks subsiding only com 
pktdy one month after operation At this 
time roentgenograms were taVeri follow inj, the 
injection of the common bile duct with brom 
mol and the duodenum with barium Ihisc 
showed narrowing of the second portion ol the 
duodenum The common bile duct wa> di 
lated, and narrowed at the lower end where it 
joined the duodenum 

The foregoinj, observations while by no 
means complete and therefore insuflicient to 
warrant any sweeping conclusions do appear 
to ircnminate the duodenal musculature as a 
lactor in the production of some of the symp 
to’^s b'barv colic While the pain itself 
may not nectssarilv depend upon such d state 
of duodenal contraction, it la probable that 
the nausea, vomiting, fullness and epigastric 
distress may be related fo the irritable or 
spistic stale of the duodenum The nausea 
and \ omiting w Inch so often (allow thesdmin 
islration of morphine art probably due to 
vigorous contractions of an already spastic 
musculature Furthermon evidtnctu offered 
to show that.m intractable biliary dyskinesia 
the duodenal motility is altered sufiiaently to 
produce of itself certain symptoms In such 
cases thert is some interference with normal 
fl.iodenal emptying due to an apparent con 


A method for studying the activities of the 
duodenum has been presented which coriisU 
of measuring changes m pressure in the (fi.o 
denum by means of an ordinary open Saiiyer 
duodenal tube and a water manometer Mttr 
injecting a mixture of barium and water 
directly' into the duodenum through the lube 
roentgenograms were taken of the duodenum 
under various phases of changes in pressure 
Morphine produced an ircrease in intraduo- 
denal pressua, apparently due to vpasm of its 
second portion -imyl nilntc relaxed this 
spasm Roentgunograms taken bv simul 
tancously injecting brominol into thecoinm«n 
bile duct through a previously inscr'ed T tube 
ami by injecting, barium into the duodenum 
through a Sawyer tube showed that the 
spasm of the duodenum produced by morphine 
«;ecms also to involve the lower end of the 
common bife duct 

Renting values for mtraduodenal pressure 
were determined in y groups of cases "a 
tients suffenng from repeated attacks or post 
cholecystectomy biliary colic capable or rel f 
by nitntes were found to hate mtraduodena 
pressures of from minus 35 to minus 30 mi 1 
metersof water In normal subjects pressur^ 
of minus 30 to o millimeters of water we 
encountered In individuals with ^ 

postcholecystectomy coliv not Hieveu > 
mtntcs anil presenting 
dcnce of obstruction of the 
duodenum the resting values /or mtraduo 
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denal pressure were between plus 30 and plus 
100 millimeters of water. In patients with 
abnormally high intraduodenal pressures, 
stimulation of the carotid sinus or moderate 
doses of insulin produced a moderate reduc- 
tion in pressure; this was of a temporary' na- 
ture, however, and did not give any constant 
relief from pain. 

The erndence presented indicates the im- 
portance of studying duodenal motility in 
cases of intractable biliar)' colic and the desir- 
abilit)' in such cases of searching for some 
organic change in the common duct, sphincter, 
or in the duodenal wall itself 
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A NOTE ON THE RESPIRATION-LIKE MOVEMENTS 
OF THE HUMAN FETUS 

\Y. F. WINDLE, Ph.D , C. A. DRAGSTEDT, Ph.D , M D , D E MURR-AY, M R , and 
R R GREENE, M D , Chicago, Illinois 


I T is well known that the breathing mech- 
anism is developed before birth and that 
premature interruption of a pregnancj' 
does not necessarily lead to death of the 
fetus for want of functional lungs Further- 
more, the fetus occasional!)' e.xecutes rhyth- 
mic respirator)' movements spontaneously i« 
tilcro shortly before birth .Ahlfeld (1905) 
published veiy conA'incing graphic records of 
such actmties and Snyder and Rosenfeld 
{1937) have demonstrated them cinemato- 
graphically 

Although incidental mention of respirator)'- 
like movements of the human fetus at arti- 
ficial abortion, hysterectomy, or hysterotomy 
has been made by a number of investigators, 
ver)' few reports concern the fetus in the first 

From the Laboratones of Anatomy and PhjS’oIogj, North- 
western Uru\ erst^ Medical School 


half of gestation The youngest specimens 
have been described by Erbbam (1S37) and 
Minkowski (1922). The former saw a fetus 
of about 4 months (170 mm crown-heel 
length) open its mouth as though to breathe. 
The latter reported deep inspirator)' move- 
ments of the thora.v with the mouth opening 
and the elevation of the arms in one of rSo mil- 
limeters crown-heel length Strassmann (1903) 
e.\pressed the opinion that the first human fetal 
movement is an elevation of the arms as in 
taking a breath but he cited no e\'idence for 
his belief Hooker (1936) stated that respira- 
tion was about the only specific acti\'it)' not 
represented in at least an imperfect stage at 14 
weeks (121 mm crown-heel length). 

Because so httle is known about early pre- 
natal r^iratoty acthit)- and because the 
subject is receir-ing attention in several e.vperi- 
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mental laboratories at the present time, it 
secma desirable to report ob^erv ations m tf^ 
new specimens smaller than anj that have 
been described previously 

Several years ago one of us (CAD) had 
the opportunity to observe the behavior of a 
4 month old fetus of about 140 or 150 milli 
meters crown heel length Prcgnaniy was 
terminated for therapeutic reasons by dilating 
the ctrvK, the «pecimen with its placenta was 
delivered promptly It was soon seen to be 
executing rhythmic movements of the head 
and truni which involved contractions of the 
diaphragm and chest muscles These inspira 
tjon like activnties were strong and resembled 
rhj thraic gasping They continued for many 
minutes, becoming slower after they nen? 
first noticed 

On another occasion /'observed bv D E M 
and R R G ) a gravid uterus was obtained,* 
taken to a room adjoining the operating 
theater and oocned approximately y minutes 
after the blood v essels had been clamped The 
fetus was freed from its membranes and the 
umbilical cord was severed At this time 
rhythmic movements of thoracic and abdomi 
nal muscles resembling rapid breathing were 
Mien rhcv occurred penodiuilly for about y 
minutes Occasionally the fetus threw back its 
head as though to gasp and with this move 
ment the costal margin was elevated The 
specimen measured 7omjllimcter5cronn rump 

lOa vcTvicv ol Dr 11 O Jodo at St LuVe* lltf piul 
Chia^ 


length, 85 millimeters crown heel lengiv 
Eighty four days had elapsed since th? 
menstruation 

Again more recently a fetus of 6 j irilL 
meters crown rump length and 85 
crown heel length was obtained fbj R R.G ) 
at hysterectomy The list menstruation had 
begun 84 clays previously Three distinct 
respiratory movements were seen in the fist 
3 minutes of observation Contralateral arm 
rcfleices followed tapping the arm but no 
responses vvere obtained from the 1 gs 

It IS evident from these observations that 
the human fetus can execute rhj thmic respira 
tory hkc movements in the third and fourlh 
months That they do so normally in ukre i> 
not imphed, because m ei cry lastasice a state 
of anoxemia with carbon dioxide accumulation 
had been set up Jti th“ fetus bv removal from 
the uterus Observations in othT forms of 
marama/s and m birds (W F If , unpuWisied) 
indicate that such activities do not appear 
until late in fetal life unless the oxygen ex 
change mechanism is disturbed 
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THE EFFECT OF LIGHT ON BENZPYRENE CANCER IN MICE 

JOSEPH TAUSSIG, M D , ZOLA K. COOPER, Ph.D , and M G. SEELIG, U D., St. Louis, Missouri 


ALTHOUGH it has long been assumed 
/\ that light is a factor in the produc- 
/"y tion of skin cancer in man, until 
^ recent years little experimental evi- 
dence has been adduced to support or deny 
this conclusion. The study of the role of light 
in the production of carcinoma has of late 
received increasing attention and the problem 
has been approached from many angles Some 
workers have merely subjected e.xperimental 
animals to light from various portions of the 
spectrum For e.xample, Finlay exposed mice 
to the rays of a quartz mercurj'-vapor lamp 
and found that after S months papillomas 
and malignant epitheliomas appeared Tarred 
animals e.xposed to ultraHolet light developed 
carcinoma in a shorter time than when either 
tar or Holet ray exposure was used alone. 
Herlitz, Jundell and Wahlgren, usmg mice, 
and Putschac and Holtz, using rats, were able 
to produce more carcinomas in the animals 
exposed to ultraHolet light than in une.xposed 
controls On the contrarj^ Rathman and 
Bernhardt, using rabbits, were unable to pro- 
duce carcinoma after repeated exposure to 
ultraviolet rays, and Kohn-Speyer could not 
produce tar tumors in mice more quickly by 
the additional use of ultraxnolet light Thus, 
this line of approach has given quite contra- 
dictorj'' results 

Other workers have attempted an opposite 
approach to the problem in that they sub- 
jected e.xperimental animals to a complete 
absence of light Dodds, Bang, Lipschuetz. 
Schorr and Ssobolewa. ^^es, de Coulon and 
Ugo, and Seelig and Cooper, are among the 
workers who have attempted experimental 
studies on the eSect of total darkness on the 
productionof carcinoma The conclusions from 
these studies have also been contradictorj' 

A third line of approach has been the study 
of the effect of certain so-called light sensi- 

From the Research Department of the Barnard Free SLin and 
Cancer Hospital 

This stud> %%as aided b> a grant made m hono’’ of the memoo 
of Robert G Blumeathal 


tizing agents on e.xperimental carcinogenesis- 
Various agents have been used in an attempt 
to produce light sensitixdty in animals, the 
most important of which in connection with 
our studies arc cholesterol and hematopor- 
phyrin. Roffo and his co-workers believe 
that a relationship exists between the photo- 
actixdty of cholesterol and cell function, 
that sunlight serx'es to fix the cholesterol in 
the tissues and that cholesterol then becomes 
an organic accumulator of light. The choles- 
terol which he believes becomes photoactive 
as a result of o.xidation b}" light is thought to 
play an important role in the production of 
carcinoma Hausmann has perhaps done 
the greatest amount of work upon the 
use of hematoporphjTin as a light sensitizing 
agent It has been found that mice injected 
subcutaneously with hematoporphxTin and 
kept in the dark show no peculiar effects of 
the drug; however, when these animals are 
e.xposed to light their ears, noses, and paws 
become markedly hj-peremic and after suffi- 
cient e.xposures a marginal necrosis of the 
ears may develop The drug also apparently 
produces an intense itching of the skin, for 
the mice scratch almost constantly during 
the period of e.xposure to light. Rothemund 
has also made e.xtensive studies upon the 
physiological effects of hematoporphyrin and 
other light sensitizing substances, such as 
certain derivatives of cholorophyl However, 
not much work has been done on the use of 
these chemicals with relation to carcinogen- 
pis Buengeler has studied the effect of the 
injection of various light sensitizing agents, 
such as eosin, anthrasol. and hematoporphrodn 
on the production of tar cancer in mice, and 
has found that these substances which increase 
the light sensithdtx' of the e.xperimental ani- 
mals seem also to increase their susceptibilitv 
to tar cancer. However, work upon this 
phase of the problem of the role of light in the 
production of carcinoma is still in its infancx' 
and the results are as }-et not clear cut. 
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TABLE I —AUTOPSY FINDINGS LN TME 
MICE KILLED AT THE END OF 26 WTlESi 



Since so much confusion erists concerning 
the relationship between light and carano 
genesis the present experiments were under 
taken to determine (r) the effect of repeated 
exposures to hght from a definite source upon 
the production of benzpyrene caranoma in 
mice, and (2) the effect of this light upon the 
dev eiopraent of benzp> rene carunoma in mice 


previously made light sensitive bj repeated 
injections of small doses of hematopoiphjnn 

MATERIALS AND METHODS 
One hundred and fift> female mice were 
used m these expenments The animals were 
obtained from the Rockland Farms, New k ork 
City, and belonged to the RocUind all pax 
pose strain, which has been inbred for jj 
generations At the beginning of the expen 
ment all of the animals were 3 to 4 months 
old The mice were divided into three groups 
of 50 each All of the groups were housed in 
standard metal cages which except dunng 
the experimental procedures were kept m a 
compartment darkened with black paper One 
drop of a 0 5 per cent solution of benzpyrene 
(Union Chimique Beige) in benzol was sp 
plied twice weekly to the skin on the back of 
the necks of all the mice for a penod 0/ e 
months In addition, the animals in one mup 
of 50 mice were injected subcutaneousTj on 
the rump 6 times (at 4-day interv als) with 0 ^ 
cubic centimeter of a solution of hematopor 
phynn prepared by dissolving 0 1 gram of 
hemato^rphj nn in 2 5 cubic centimeters of 
tenth normal sodium hjdroxide and diluting 
the mixture to 100 cubic centimeters with dis 
tilled water After six injections this pro 
cedurc was discontinued, because of the high 
mortality due to the toxiatj of the hemato 

porphvnn This group and a second group of 

50 mice, which were sunplj painted with 
benzpyrene were exposed for i hour daily 
for 6 months to the hght from a General 
Clectnc T>pe SI sun lamp 600 glass bulb 
rhis lamp transmits a band of ravs between 
2894 and 5500 Angstrom units (thus including 
rajs from the ultraviolet and from the vnsi 
ble spectrum^ This lamp according to the 
Genera! Electric Company ' supplies approxj 
mately 10,000 “E vitons’ and takes awut 
7 minutes at a distance of 30 inches from 
the lamp to produce an immediate slight 
reddening of the skin m humans The mice 
xrere exposed to the lamp m a cage mea^nng 
20 inches in length by 30 inches m width an 
6 inches in height, made of 5^ inch mesh wire 
screen The cage was divided by similar 

^Wtiwilwply ittji Mtd Ce e 1 Electric C mp *»' '' 
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screening into 25 compartments, each mep- 
uring 4 by 4 inches. Not more than 2 mice 
were placed in each compartment during the 
period of exposure. The cage was placed upon 
a white enameled metal base to insure a max- 
imum reflection of light. The center of this 
base was always placed 36 inches below the 
bulb of the lamp. 

The third group of 50 mice, which were 
used as controls, were kept constantly in the 
darkened compartment 
During the 6-month e.xperimental period, 
the necks of all of the mice were carefully ex- 
amined once a week for gross evidence of car- 
cinoma at the site of benzpyrene application 
The thickness and hardness of the lesion, the 
depth and vddth of the infiltration, and the 
shape of the pearly border were noted. WTien 
the border was appro.ximatel}'- 3 millimeters 
thick, when the induration was woody hard 
and extended over an area at least i centi- 
meter in diameter, and involved the sub- 
cutaneous tissue, and when the edge of the 
lesion had a tj'pical pearly appearance, a 
diagnosis of carcinoma was made 
The control mice, which died during the 
course of the experiment, were subjected to 
autopsies and the areas on the backs of the 
necks which had been treated with benzpyrene 
were removed for sectioning and microscopic 
stud}^ Thus, a rigid control was maintained 
against the purely tentative clinical diagnoses 
of carcinoma. At the end of 6 months all the 
mice remaining alive were killed with ether 
and likewise subjected to autopsies Micro- 
scopic sections of the lesions on their necks 
produced by the application of benzpyrene 
were also made Sections were stained rou- 
tinely with hemato.xylin and eosin, and uith 
Van Gieson’s stain for connective tissue 

DISCOSSION 

The first definite clinical or gross e\ddence 
of carcinoma was observ'ed in both the ex- 
perimental and the control mice at the begin- 
ning of the seventeenth week of the experi- 
ment At that time, basing our conclusions 
on the gross factors of thickness and hardness 
of the lesion, degree of infiltration, and ap- 
pearance of the border, 14 per cent of the 
animals painted with benzpjmene and ex-posed 



benzpyrene 

Group of mice e.rposed to light and painted nith 

benzp>Tene 

daily to the sun lamp and 16 per cent of the 
controls which were painted vdth benzpyrene 
and kept in the dark, showed etddence of car- 
cinoma From that time until the end of the 
experiment the percentage of malignancy^ rose 
about equally in both groups until the tw'enty- 
third week, at which time 50 per cent of the 
experimental animals and 45 per cent of the 
controls had apparently developed carci- 
noma A curve showing the increasing per- 
centage of mice developing carcinoma in the 
two groups during the latter part of the ex- 
perimental period is shown in Graph i 
The mortality during the course of the ex- 
periment was rather high in all groups of 
mice. Graph 2 presents a mortality curve for 
all of the animals used in the experiment Of 
the group of animals which were painted with 
benzp}’Tene and exposed daily to the sun 
lamp, 22 died before the end of the e.xperi- 
ment Of these 10 animals were found to have 
developed carcinoma (proved by microscopic 
section). Among the controls, which were 
painted n-ith benzpyrene, but kept in the 
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THE CONCENTRATION OF SERUM SULPHATE AND BLOOD 
UREA IN PROSTATIC HYPERTROPHY ASSOCIATED 
WITH URINARY OBSTRUCTION 

HAROLD C HABEIK D , GERSHOSI J THOMPSON, M D , and 
E G \\AKEF 1 ELD, M D , Rochester, Minnesota 


O RDIlvARY tests of renal function at level, only because there is insufficient evcre 
I timesmaj beofhmitedvalueinthe tion of nater to cany the phenohulphoo 
estimation of renal function in cases phthalein through the kidney The nitrog 
in which retention of unne is asso- enous waste products also require consider 
dated with prostatic hypertrophy There arc abfe dilution for their excretion, hence, when 
several reasons for this regrettable fact A the daily output of urine is less than 250 to 300 
patient afflicted with an enlarged prostate cubic centimeters, the coocentration o! non 
gland maj have kidneys which have made protein nitrogen of the blood may reach con 
quate functional ability as the result of dianges sideraWe heights 
secondary to a renal artenoscfero»t> which ex In spite of the foregoing limitations phjsi 
isted prior to the onset of urinary obstruction, aans have correctly depended on the estima 
V hile another patient may ha\<. had sound lionoflheconcentrationo/Woodureasndthe 
kidneys prior to the onset of urinary obstruc determination of the excretion of phenolsul 
tion but renal insufficiency mav develop as a phonphthalein for the evaluation of possible 
consequence of the obstruction of the unnar> renal sufficiency in cases of prostatic hyper 
stream Obviously, all possible gradations trophy Since so much theoretical sumlanty 
and vflr7atioas between these two extremes exists between the excretion 0/ urea asd 
will be found m practice It is a well known phthalem the data on the estimation of ex 
fact that the excretion of phenolsulphon cretion of phenolsulphonphthalem have been 
phthalein may be rormal or at most slightly omitted from this report In the present com 
decreased at the onset of acute renal insuf munication, data pertaining only to the con 
ficieiicy which developed fcom urrnaty oh centration 0/ blood urea and serum sulpba'c 


struction m a case in which a patient bad 
sound kidnevs pnor to the obstruction In 
another case m which renal function was im 
paired as a result of renal arteriosclerosis and 
unnary obstruction occurs secondanly as the 
result of a hypertrophied prostate gland, the 
excretion of phenolsulphonpbthalem may in 
dicate the degree of renal insufflciencv pro 
duced by these combined factors Undoubt 
edfy, some degree of unpaired renal function 
whiiii IS the result of arteriosclerosis exists in 
cases of prostatic hypertrophy It is the 
arteriosclerosis and not the recent urinary ob 
struction that accounts for the decreased ex 
cretion of phthalein Occasionally when the 
output of unne is markedly reduced the et 
cretion of phthalein may drop to a very low 
Fwm the DivujoiiJ of Jfedicoe ind Urolojy TSe Maj« 


« ill be giv en 

In previous studies it has been ob=‘ei\ed 
that serum sulphate may be incrcused iw cass 
of early renal insuffiaency before either the 
urea is increased or the exaction phth^ein 
IS decreased The concentration of serum su 
phate alont was increased in 19 cases (Fig 1) 
m this study The patients in these casM art 
had hypertension and arterioscleros s They 
had no Pesidual unne or at most had Jess than 
100 cubic centirnctere Chmcally of course u 
was impossible to determine whether the noc 
tuna and frequency of micturition whi<-n were 
present m these cases were symptoms 0/ the 
piostatK enlargement or were attnbutaWe to 
the arteriosclerotic changes which resuitn i 
a renal Misuffiiicrcy We often have seen 
frank renal insufficiency develop in cases i 

. ... .■«r.<-(.n»TatlOn ot 
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serum sulphate. However, it is not alwa.}'s 
possible to interpret the significance of an in- 
creased concentration of serum sulphate on 
the basis of one determination. It might well 
be that the patient has had some acute renal 
disorder which is clearing up and that subse- 
quent determinations of the concentration of 
sulphate would give results which were within 
normal limits So far as we know, however , an 
increased concentration of serum sulphate is 
associated mth a failure of renal function. 

Under certain conditions which cannot be 
defined, there may be an increased concentra- 
tion of blood urea wMle the concentration of 
serum sulphate remains within normal limits 
(Fig 2) The clinical findings in the 3T cases 
in Figure 2 were the same as the}" were in the 
cases in Figure i e.vcept that hj'pertension was 
not present in all of the cases in Figure 2. 
However, in some there were moderately ele- 
vated blood pressures On an average the 
residual urine was greater in the latter group. 

The patients in the latter group of cases 
were of greater interest to us, fost, because of 
the increased concentration of blood urea and 
the normal values for serum sulphate and, 
second, because of the progress the patients 
made while they were in the hospital. Figure 
3 is a graphic representation of the value for 
the blood urea when fluids were administered 
by mouth and intravenously The value for 
the blood urea rapidly returned to normal 
within a few days In this figure only the 
value for the first determination of serum sul- 
phate IS given since subsequent values were 
also normal These patients made uneventful 
recoveries after surgical relief of the urinary 
obstruction 

Usually, if there is an increased concentra- 
tion of either blood urea or serum sulphate the 
concentration of the other is also increased 
(Fig 4) This figure shows that in renal in- 
sufiiciency the general trend is for the con- 
centration of both blood urea and serum sul- 
phate to increase However, increases of these 
substances in the blood do not give anj' defi- 
nite prognostic criteria 

The subsequent course after the oral and in- 
travenous administration of fluids in cases m 
uhich there was an increased concentration of 
both blood urea and serum sulphate is shown 
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Fig I Increased concentration of serum sulphate and 
normal concentration of blood urea m ip cases Dots, 
value for serum sulphate, o, corresponding value for blood 
urea in same case 

in Figure 5. The administration of fluids may 
cause a rapid decrease in the concentration of 
blood urea whereas the concentration of serum 
sulphate is not so quickly affected. This 
figure shows the general tendenc}^ for serum 
sulphate to be less easily affected by diuresis 
than the blood urea. However, the concentra- 
tion of serum sulphate may be lowered by a 
prolonged diuresis just as is the concentration 
of blood urea Occasionally, we have seen a 
value of 7 milligrams of sulphate (2 3 milli- 
grams of sulphur) per 100 cubic centimeters 
of serum and a value of 100 milligrams of urea 
per 100 cubic centimeters of blood reduced to 
normal values in 4 or 5 days It is the rule, 
however, that a fortnight or more ma}^ be re- 
quired to reduce a value of 7 milligrams of sul- 
phate per 100 cubic centimeters of serum to 
normal limits 

If one includes all patients who have been 
admitted to The Maj'o Clinic on account of 
prostatic enlargement of sufficient degree to 
require a transurethral resection of the pros- 
tate gland, it will be found that the concentra- 
tion of the serum sulphate and blood urea are 
within normal limits The clinical examina- 
tion, however, may be no different from some 
of those in which there were mild degrees of 
renal insufficiency It is for this reason that 
tests which may indicate the state of renal 
function are important assets in outlining the 
future care of the patients who have prostatic 
hj'pertrophy and urinar}' obstruction 

EV.VI,TJ.A.TION 

During the past several years we have de- 
termined the concentration of sulphate in the 
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Fig 3 Graphic representation in 17 cases of the effects of admmisUaljon of fluids 
m cases of increased concentration of bl lod urea (indicated by 0) and normal concen 
tration of serum sulphate (indicated t^r dots) 



Fig 4 Increased concentration of both blood ' 
phate (indicated by dots) in 70 cases 


(indicated by 0) and scrum sut 
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Fig s Th® effects of administration of fluids a hen the concentrations of blood 
urea (o) and serum sulphate (dots) are increased 


serum in healtii and in disease The concen- 
tration vanes considerablj'- among normal in- 
dhuduals. In series of 125 normal persons, the 
range of concentration of sulpha tesvaned from 
I 9 to 5.1 milligrams of sulphate (o 63 to 1.66 
milligrams of sulphur) in each 100 cubic centi- 
meters of serum Fifty per cent of these values 
fell between 3 4 to 4.2 milligrams of sulphate 
(i 13 to I 4 milligrams of sulphur) in eadi 100 
cubic centimeters of serum. Statistically and 
for practical purposes, any value up to 5 milli- 
grams (i 66 milligrams of sulphur) in each too 
cubic centimeters of serum is normal 
An increased concentration of scrum sul- 
phate before there is an increase in the con- 
centration of blood urea may occur in arterio- 
sclerotic disease of the hidney and in glomeru- 
lonephritis This, however, is not a regular 
occurrence because the concentrations of 
these two substances usually are increased 
sjTichronously 

The increase in the concentration of blood 
urea without a concomitant increase in the 
concentration of serum sulphate in our e.x- 
perience has not been indicative of a serious 
disease of the kidney. However, we do not 


wish to postulate on this phenomenon with 
our present data We have an impression that 
a patient who is not dehydrated and who has, 
let us say, from 80 to 100 milligrams of urea in 
each 100 cubic centimeters of blood does not 
have normal kidneys; however, in our e.vperi- 
ence the injury' may' not be profound. Ade- 
quate treatment may restore a normal renal 
function but not normal kidneys. Our data 
seem to indicate that an increased concentra- 
tion of blood urea and a normal concentration 
of serum sulphate are related in some way to 
dehydration 

In brief, we beheve that some worth-while 
information may be obtained from the de- 
termination of the concentration of serum sul- 
phate For instance, if diuresis reduces an in- 
creased concentration of blood urea to normal 
limits and if the value for serum sulphate re- 
mains more than 5 milligrams (1.66 milligrams 
of sulphur) per 100 cubic centimeters, we be- 
lieve that the increased concentration of serum 
sulphate indicates a definite renal insufficiency'; 
whereas, if the concentration of serum sul- 
phate is mthin normal limits, the value for the 
blood urea may be disregarded 
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Fig 5 Resection by cautecy i SIuo inasion 2 bladderopenedetposingtumor 3 
freeing posterior nail of Madder 4 resection of tumor with electrocautery 
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THE MANAGEMENT OF BLADDER TUMORS 
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T he problem offered by the treatment of 
tumor of the bladder is not new, but our 
attempts to solve it have undergone con- 
stant change. It is a problem in which 
ever}' member of the medical profession should 
take an active interest — whether he be specializing 
urologist or fanuly doctor. Statistics show that 2 
per cent of all tumors are located in the bladder 
It is, therefore, a relatively frequent lesion, and 
one likely to be encountered by anyone engaged m 
the practice of medicine 
Though this tumor was recognized very early 
in the histor}' of medicine, modem treatment did 
not really begin until the year 1910, when Edmn 
Beer of New York introduced his method of ful- 
guration Beer’s discover}' may be said to have 
revolutionized our whole conception of vesical 
gronths, as well as our methods of deahng with 
them Once Beer had led the way, the application 
of the high frequency current, and the invention 
of instruments combining c}'stoscopic and cauteiy 
features went rapidly forward, so that we now 
have at our command three different agents which 
may be used separately or in combination These 
are: (i) surgery, (2) "diathermy, (3) irraihation. 

They may be employed according to the attend- 
ing physician’s personal judgment, as influenced 
by his expenence and inclination, taking into con- 
sideration the location of the growth, its histolog- 
ical structure and stage of advancement Es- 
pecially important is the histological structure 
because of its bearing upon the radiosensitmty of 
the tumor. 

The therapist charged with the treatment of a 
vesical growth will find plenty of help at hand, but 
it will often be difficult for him to select the 
particular method suited to the needs of his in- 
dmdual case There mil be but htUe trouble in 
doing this if the diagnosis of either benign or 
malignant neoplasm can be clearly established 
It is mth the at}-pical, border hne case that he is 
likel} to come to grief. Therefore, he should al- 
v.a}-s ax-ail himself of ever}- modem means of 


diagnosis and correlate the findings of all methods 
available, namely, cystoscopy, biopsy, and cys- 
tography for it is o^y in tins way that he can 
correctly evaluate the dia^osis. 

The ordinary cystoscopic e.vamination is often 
misleadmg. Though the foroblique lens system 
helps to show the tumor in its actual proportions 
and in proper relation to surrounding stmctures, 
no urologist should consider himself properly 
equipped unless he can also command a retrograde 
lens s}’stem as well as a right-angle lens sy'stem, 
enabhng him to c’iew the tumor in all aspects. 

X-ray e.vamination of the bladder filled with an 
opaque medium often gives us much valuable in- 
formation, for cystography frequently fills in the 
gaps in the ex'idence presented by other maneu- 
vers, and enhances their value .At the Brady 
Foundation of the New York Hospital both 
umbrathor and diadrast are used for this work. 
Irregularities in the outline of the bladder shadow 
may serv'e to locate a growth with accuracy, and 
though this method used alone might not be of 
great assistance, in conjunction with other diag- 
nostic means, its importance is much enhanced. 

Biopsy is, of course, the criterion by which all 
other means must be j'udged. In order to be sure 
of satisfactor}' specimens, I have designed a 
biopsy rongeur which has proved handy and 
effiaent for this purpose Malignancy often does 
not appear in a smgle specimen, if it be taken 
from one of the tendrils of a bladder tumor, with 
no part of the tumor-base included Therefore, the 
specimen secured must be sizable enough to per- 
mit inclusion of “samples” of all constituent 
cell stmctures 

In our work at the Brady Foundation for 
Urolog}' we do not adhere rigidly to any particular 
“grading” s}-stem Neither do ”we regularly make 
use of any of the elaborate sj-stems of classifica- 
tion which have been from time to time put 
forward for the purpose of differenUation of the 
intermediate grades intervening between the un- 
questionably benign and the frankly mahgnant 
999 
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Tic 1 Clamp method Typical tumor of the bladder 
euifed for eecision by (his method shoning the common 
positioh of such a tumor and its most usual dim*n:>ion 
i and J Tumor a» seen throujth eyatosrope j rrconsirue 
tion of cystoacopic findings shouing position of tumor and 
approximate size 

cell types More and more ne mchne to ibe belief 
that all bladder tumors are potentitTly malignant 
and tthateser treatment be elected ne must 
bear in mind the necessity of providing again.i 
such futurt dangers 

The cystoscopisl should faimliarizc himself with 
the fine differences m the aspect of the varied 
neoplasms which may possibly arise in th** blad 
der This can be attained only b> constant 
practice and wide experience but from the outset 
It should be the aim of all who attempt the treat 
ment of bladder tumors The surgeon cannot be 
expected to be also an expert pathologist but he 
must keep in touch with all advances in the study 
of neoplastic diseases and be ready at all times to 
give the specializing pathologist enthusiastic and 
intelligent support 

When the report from the pathological laboia 
tory IS received it should be most carefully con 
sidered Its findings must be compared with those 
obtained by rectal palpation with the results of 
cystographic observation and the checkings of 
cvstoscopvc study When all these have been 
evaluated — separately and m tfieir relations one 
to another— we should find ourselves in a position 
to take up consideration of the various possible 
methods of treatment, » that the prowdure best 



Suited to the needs of the particuJar case in hind 
may be unerringly selected 

XREtrUENr 

We have seen that there are now available for 
the management of bladder tumors three distinct 
types of treatment which have been employed— 
separately or in combmatiun — bj the most ex 
penenced surgeons m this country and abreud 
Considering these somewhat in detail we find 

Surgery It h is been statistically estabi shra 
that the majorilv of bladder tumors are mo^rable 
from the outset because th^ are so located as m 
he macces^ble to surgery Tumors ansmg on the 
lateral walL usually involve one or both ureteral 
onhcTO Lateral wall prowths comprise 4c8ijper 
cent and trigone and bladder neck tumors 34 41 
per cent of the Ss4 ' osical grow ths classified in the 
Registry of the American Urological Association 
fhe Chrcmoma Registry Committee points out 
that this fact has an important bearing on trea 



V ^ Qp 


Le'f urd"sl 
on.icc 


madder tumors 



■”«> Pr„„„ 

S«a S'ti '“"»SS be' e""'’®"' <>nlv e, 

o bS“"'“»>l -rLS””® ‘I l?fT “» • 
SSI'™''"*"”'?/ . trans? 

account?!? f®"crallv acr?’ of t? 


"PpeoacrS’ “1 *' 


tecton7_v, but J 

,f^?indjcaUoD?f share ti, 

^united Iff? ^°^C3'stectom? enth 
Offensive * 

bladder °^atosis entirpj s^ 

humors havf* ^'bere n ^^^fined 

^’cx'ond the J? ii^®^‘^tion bur ^ v^a 

move the bJadd?^'^^'' ““cosa j?'.‘^out e.vte 
from ffleJ?"^"^^th;paf^ "^eJess , 
^mjnation 5 ?f ^o a^sea?rh 

?ngs, bones nr ioa ^^S x-ray 


b^nes^?' fo^? 

A"Sf';s''SS5”'®s 

'*p"S “'MSt; S""™ p"! 


SURGERY, GlrNECOLOGTi AND OBSTETRICS 



Fig 4 CUfsp ^Kl^od. Tfieclo tlie defect in tbe bladder nail niti placing 
of drains before sening up ifae abdominal incisMii i Suture of defect in bladder 
nail after removal of tumor a closure of Wad^r drains placed j ^al afcui suture 

SO extensive and hazardous an operaitoo as jass >er\ Itghtlj over this problem of urelers 
c>-stectom> upon a person who cannot expect impUntation I spent more than t jeats in in 
according to unbiased h^e insurance tsbies such vestigatronandanmialeTperimentatJosypo’s thi> 
as those compiled by John Duff for the Metro* subject performing the operation upon upward w 
pohtan Life Insurance Companj io Jnc more Sodegs In praelicalJy everj instance ahboup 
lhanafew jeatsat best^ As manj of these people many of the dogs recovered promptlv ^ 
are greaUj depleted bj concurrent affections of effects of the operalton they later succumbed to 
heart blood vessel and ktdnej'S their life ex LidneyjnfectJon or othersecondarj effects andin 
pectalion is still more reduced ffiose which lived long enough to 

Again, removal of the bladder involves im being sawificed after a definite period nvdfo- 
plantation of the ureter! into the sigmoid or otto nephrosis and other sequels of loiecUon and re 
portion of the lov er intestine Most of the ad suiting unnary obstroction were in endence 
vocates of removing the bladder with the tumor This was frequent!) seen in animalj whose opera 
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Fig 6 Cauter}' method i, Method of “seedmg” the cut edges of the remaining 
portion of the bladder wall before closing it, 2, closure of remaining part of bladder, 
3, bladder closed, drams placed, 4, final closing of sUn mcision 


live wounds were entirely healed so that surgically 
speaking the operation was a "perfect success " 
1 became com-inced that the dilSculty la}' in the 
injury sustained by the nerves of the ureteral 
walls when the ureters were severea from the 
bladder The ganghon cells of these nerves ap- 
parently play the same role in peristalsis as do 
those oi the Auerhach-hleissner ple.vus in the 
intestine WTien their dendrites are cut, penstal- 
tic waves are halted at the site of injury, even if 
no actual stricture has been formed This fact 
uas demonstrated by Alksne and by Gouvemeur 
25 years before I made my experiments and was 
obser\-ed in a human in whom the ureter had been 


cut by accident and had been sutured together 
when no infection was present A dilated ureter 
and hydronephrosis were the result in each 
case. 

In my opinion any operation invoKing ureteral 
implantation is not justified upon an elderly or 
enfeebled patient If stricture of the ureter occurs 
at its place of implantation in the intestine, 
ureteral obstruction will be followed by hydro- 
nephrosis or pyonephrosis, with ultimate uremia 
and death. If actual stricture should not occur, 
peristalsis will be lessened or altogether inhibited, 
urine will collect behind the break in the con- 
tinuity of the ureteral wall, and though it wiU 



SUKCCR\, G\NECOLOC\ AND OBSTETRICS 



‘l>«p«ienot «atl of (he Utdder 4 fMon»friiciion of condition 
S saoiUal Mklion ehaning posicion of tumor 


soon ‘ spill o\er and partially empty jtscJf by 
gravity e\cntuai h\dro ureter is inevitable An 
operation presenting such grave hazards should 
in my opinion, be cmploved only in the rarest 
instances 

Dtaihermy Since its introduction by Beer in 
1910 diathermy or fulguration has been the sur 
gcons marstaf in the destniction of benign 
vesical tumors For malignant growths it has 
never been satisfactorv as its originator freeh 
admits Excision by the cautery knile foDoned 
by irradiation, which mav be looked upon as a 
"diathermic method has been more successful 
but recurrence too often follows the use ol dia 
thermy alone to make it seem desirable to the 
majority of operators 

Irradiation UTiiIe the use of radium and 
roentgen ray therapy has proved a valuable ad 
junct to other methods cmploved m combatting 
bladder tumors radiation therapv alone has not 
been satisfactorv This is admitted by practicallv 
all therapists 


DKSCRrPriov of uodern mltiioos 
After long experience with the various methods 
just outlm^ a technique has been worked out 
w hich IS now proving efficient in the majonty of 
cases For the minority to w hich this more or less 
standardized technique is not applicable varia 
tiona are neces«ary but thi^se too have become 
quite well standardized and their indications 
clearlv established They mav be listed as follows 
Method I Resection using clamps excision by 
Malpel followed bv deep x ray therapv 

hicthod II Resection by cautery knife with 
radon implantation before wound is closed 
Method III Fulguration by loop and disc 
electrodes through a suprapubic tnci ion followed 
by implantation of radon seeds 
Method I\ Closed method removal of ex 
uberant portion of grow-th bv the rescctoscope 
followed by intra urethral implantation of radon 
setdv and in some cases external x ray therapv 
Incisions ITiere are many tvixs incisions 
for approaching the bladder The author usually 
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uses the midline incision The director of the 
Brady Foundation of the New York Hospital, 
Lowslev, prefers the inverted “V ” in most cases 
feeling it gives him an opportunity to make a 
wider resection of the bladder if necessar}", by the 
cutting of the recti muscles There are urological 
surgeons who prefer the Pfannenstiel incision 
These are all personal equations that the surgeon 
must solve himself and have very little bearing 
on the actual resection of the bladder tumor itself. 

Clamp method In Figure i is shown a tj-pkal 
tumor of the bladder suited for excision b}' the 
clamp method, showing the common position of 
such a tumor and its most usual dimensions In 
Figure 2 is shown the skin incision and the method 
of freeing the right lateral wall of the bladder 
after it has been opened at the midline In Figure 
3 the bladder wall has been freed, and the tumor is 
exposed in its position upon the posterior portion 
of the right wall The bladder wall is dmded 
downward toward the tumor, the clamps being 
applied to the wall as resection begins Figure 4 
shows closure of the defect in the bladder wall, 
mth placing of drains before sewing up the ab- 
dominal incision The value of this procedure is 
enhanced by irradiation after resection is com- 
pleted, as we thus take care of any possible exten- 
sion of the malignant process which may have 
remained outside the hne of resection. 

Cautery method. Figure 5 (frontispiece) shows 
resection by cauterx' — skin incision, opemng of 
bladder wall and removal of large tumor at base 
of bladder. In Figure 6 we have illustrated, 
I, the method of “seeding” the cut edges of the 
remaining portion of the bladder wall before 
closing It, 2, closing of the wall about a Pezzer 
catheter, 3, placing the drains, and 4, final dosing 
of the skin incision This method may be em- 
ployed when for any reason loop and disc elec- 
trodes are not available 

The technique next to be described is considered 
preferable by the author whenever possible 

Laop-hatl-disc method For large tumors, im- 
possible to remove by the intra-urethral route, 
excision with the loop electrode through a midline 
incision has proved most satisfactory to me. In 
Figure 7, I, 2 and 3, are shown cystoscopic dens 
of a large tumor behind the trigone, infiltrating 
the posterior wall of the bladder. Figure 8 shows 
details of the three different electrodes employed 
in carrjang out the technique In Figure g, r,’the 
ball electrode is applied to the wall encircling the 
tumor In Figure 9, 2, the entire tumor mass 
is being removed uiih the loop electrode nhile 
Figure 9, 3, depicts the method of apphing the 
disc electrode to the base of the tumor after the 



Fig 8 Details of three different electrodes emploj ed in 
carrying out the technique 

exuberant portion has been excised, to control any 
hemorrhage that may be present YTien the en- 
tire site has been thoroughly cauterized, radon 
seeds are implanted, as demonstrated in Figure 9, 
4, so as to take care of anj- infiltration which 
may have taken place in the muscular wall of the 
bladder 

Comhination closed method. E.xcept when a tu- 
mor is too large to be handled bt' intra-urethral 
methods, or the conditions under which operation 
must be performed wiU not permit the use of the 
necessarj' instruments, the following technique 
will be found by all means the most satisfactory- 
for the ordinary^ bladder neoplasm. In essence, it 
is the same as method HI just described, although 
it IS performed intra-urethrally instead of through 
a suprapubic opening 

The size of the tumor is first ascertained. For 
this purpose I have designed with the assistance 
of Mr F C. Wappler, an instrument which 
facilitates both inspection and measurement, per- 
mitting correct estimation of the amount of radon 
dosage required to irradiate the base after the 
mass of overgrowth has been removed by loop 
electrode of the ^IcCarthy or Kirwin resectoscope 
YTien the measurements have been taken the 
instrument is withdrawn, the resectoscope is 
substituted, and the growth is cut away with the 
loop, as shown in the drawmg of the suprapubic 
method, Figure 9, 2. 

_ RTien the growth has been cut away and the 
site cauterized by the resectoscope, radon seeds 
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Fig 9 I Ball electrode u applied to wall enciKling the tumor a entire tumor 
mass IS being removed with loop electrode j method of applying the disc electrode 
to (he based the tumor after the exuberant portion has been ecci^ 4 implantation 
of radon seeds 


are at once implanted in the affected area Ihe 
introducer designed b> the author being used 
This introducer can be inserted through the 
measuring arm of the first instrument if it is 
found desirable 

The Kirwm rescctoscope is parlicularl> well 
adapted for removing the exuberant portions of 
the tumor because its electrode rotates behind 
a fenestra and is thus much less bkcl> to cut 
through the bladder wall, even when u has been 
weahened and thinned b> malignant infiltration 
When a special instrument is not at hand ordi 
nary fulguration may be used to remove the 
visible tumor mass "fhe important feature is the 
scraping away of all the projecting mass so that 
the base may be fully exposed for radon tm 
plantation Application of the disc electrode xnll 
then leav e a clear surface ready to receiv e as many 


radon seeds as the measuring instrument has 
indicated to be necessary ' 

This operation bv the closed route minimizea 
shock produces little or no hemorrhage and can 
be borne by even a greatly enfeebled patient 

better than an open operation in which a spinal or 

genera! anesthesia would be hazardous I beiieve 
it should be used in preference to any other ex 
cept in cases of very large tumors when mtra 
urethral methods are technically impossible It is 
onlv under unusual circumstances that the sur 
gcoR xnll be so situated that he cannot employ 
one of the e combination procedures However 
should this situation arise I believe the loop ball 
disc method is preferable if owing to the ^ 
the tumor a cystotomy is necessary 

•r «tnJt»e I W iesCTipl of Ik Id trum nil oeotioned »«J 
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CON'CLXJSIOXS 2 

The treatment of bladder tumors still offers 
many difficulties to the surgeon, despite great ad- 
vances in pathological study and the design of 
instruments proffiding means of inten'ention 4 - 
which were impossible a few j-ears ago. 

Effort has been made to demonstrate that ad- 
herence to any one technique in dealing with 3 
vesical tumors whenever and wherever found, is a 
fundamentally unsound practice No one method 
can be adapted to all cases 
Radical surgery is still ividely practiced by 
eminent members of the urological profession s. 
Extensive series of cases of total c}-stectomy have 
been reported for which considerable success has 
been claimed The author regards any operation 
involving ureteral implantation as unjustified for ro 
use upon elderly and enfeebled subjects such as 
the majoritj’ of bladder tumor patients, and at 
best as a hazardous procedure mth a highly un- 
certain outcome. 

The principal methods of treatmg tumors of the ** 
bladder are offered together with a technique 
which wiU fulfill the requirements of consen^ative 
practice in the great majority of instances It is ^4 
recommended as combining tie excellencies of all 
three standard methods, while eliminating the ^ 
drawbacks to which each is subject when used j6 
alone 
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SURGICAL FUSION OF THE WRIST JOINT 

FREDFRICX LEEUEBOLT.^B, VB ScD OW),i\e»lott Am lott 


S URGICAL fusion of the wrist joint for 
deformities and disease is relatnely new 
Ver> little is presented m the bterature 
concerning the subject No conditions 
other than tuberculosis poliomjelitis, paraijsis 
of the radial nerve in war fracture of the humerus 
affection of the wrist joint in sjnngomjelia, and 
brachial plexus paraljsis have been given as the 
etiological indications for such operations Except 
for tuberculosis no author has presented more 
than I case, and m none of the cases is there a 
detailed report of the follow up and end result 
El> offered a fusion operation for tuberculosis of 
the wTist in ip2o and presented 3 cases Blanco 
in 1933 published 16 cases after the method of 
Ely 

This paper is a presentation of 44 consecutive 
and unselected cases m which fusion of the wrist 
has been performed for S different conditions, 
namely tuberculosis rheumatoid arthritis ol^ 
stetncal paraKsis, poliomyelitis fracture disloca 
(ton, \oll<.fflanas paralysis gonorrheal arthritis 
and spastic paralysis The average follow up is 
4 1 years, and the end results are given in detail 
TUSEECULOSIS 

lltstery The treatment 0/ tuberculosis of the 
wrist until recent years has been highly unsuc 
cessful Long ago it was realized that operative 
treatment was indicated In fact it has been 
nearly a hundred years (1839) since Dietz per 
formed the hrst resection for caries of the wrist 
joint, and since Dupuytren (1846) wrote it is 
the slow insidious inflammation of the wnst 
terminating m the white swelling for which we 
are so often obliged to have recourse to amputa 

Though resection had its adherents it came \ ork Orthopxdic Dispensary and Hospital wis 

more and more into disrepute because it left the by Dr Russell A Hibbs on April 23 1919 I 
hand useless and because excision often nas So 37362) Up to July ;p3J .1,,. 

repeated and repeated until pyogenic infection operated upon for tuberculosis of the wrist 
developed, making amputation necessary il the hospital Twelve of were females a d 

life of the patient was to be saved Therefore tu. effected the mhl r.nsi 

attempts to preserve function of the extremity 
while curing the disease were inevitable Tifty 
years later m i88t Macnamara suggested an 
kylosmg the involved joint when he said, if we 

Fellow of the New V ort Orthopxdic Oi5pen«ry end ffo pifaf 
Submittel in partial ful61Iment of the ‘jT 

deeree of Doctor of Medical Science in the Hcullf of Me liOne 
tolumbia tnivtr >Xy June t IW7 


can secure ankylosis without excision, Ihepifieni 
will, as a rule have a much better hand than he 
is likely to gam after the resection of the bones 
Turthermore, he did not approve of rose: 
tion for those cases too far advanced forankvlosis 
and added “If the condition of the pauent and 
the limb is such as to preclude all hope of recovery 
I should advise amputation rather than rcscclion 
of the joint and in truth, in seteral cases 0/ re 
section of the wrist joint the patient would have 
been better off with an artificial hand than with 
the mutilated remains of the one left after the 
operation (resection) ” 

Coote in 1867 considered that the maintenanfe 
of bodily strength and complete rest for many 
months or even years, was the treatment of 
choice He believed further that, No operation 
can be of any avail, ’ although he stated that m 
very severe cases in adults amputation might be 
necessary 

Injection of iodoform emulsion into each bone 
and joint at the wrist was described by Sens ta 
1^2 with the admission that the furcwwd 
results were belter than those obtained bv re 
section ‘ in case the treatment proves successful 

More accurate descnptions of the disease began 
to appear around 2900 but it was not until ® 
that Ely offered an operation for fusion of the 
wrist Bv this method a tibial gra^t is 
between the base of the third metacarpal Mne 
and distal end of the radm» Other types of bone 
grafts have been suggested abo and today fusion 
IS considered to be the treatment of choice, a! 
though as late as 1930 \\'hitman recommended 
splints and in severe cases early excision of the 
wrist with amputation as a final resort 
The first wnst fusion performed at the New 


nospivoi i-BCVV •Ul 

were males The disea«e affected the right « 

II times and the left wnst 12 times 
Quite surprising was the fact that m 6 of t 
J3 patients the disease spread from “ 
l«on m the wnst joint to involve the umar 
eptphxsts hler and comerse)} in i case u 
culcsis spread from the pnmary , 

ulnar epiphysis to involve the wnst joint 
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Pig I 

Fig I Tuberculosis o£ unst of manj years’ duration 
without operatite treatment Anteropostenor and lateral 
\iews Note m both roentgenograms that the ulnar epiph- 
j SIS IS notinv ol\ ed 



Pig 2 

Fig 2 Same case as in Figure i, i year 9 months later 
Anteropostenor and lateral \news Compare vnth Figure i 
and note in both \iens that disease has spread and that 
ulnar epiphysis now is in\ oh ed 


finding seemed most unusual to me because the 
distal end of the ulna is blocked from the wTist 
joint by the interarticular fibrocartilage. There- 
fore, I undertook special work to try to determine 
the reason for the spread of the disease in this 
particular area 

A THEORY AS TO THE ETIOEOGY OF SECONDARY 
TXIBERCmOUS IN'A OLA-EMEN’T OF THE CXNAR 
EPIRHYSIS FOEEOAATNG A PRENLARY TCBERCD- 
LOUS FOCUS IN THE AATUST JOINT 

The ulnar epiphysis is not a part of the ivrist 
joint It is prevented from so being b\' the inter- 
position of triangular interarticular fibrocarti- 
lage which separates the distal end of the ulna 
from the lunate and triquetral bones 

In this senes of 23 cases, secondarj- iniolve- 
ment of the ulnar epiphysis, or of the wTist joint, 
occurred 7 times, or in 30 4 per cent of the pa- 
tients. 

In 6 of these 7 cases, the wnst joint was in- 
A'olved primarily with the disease spreading to 
the ulnar epiphj SIS later (Figs i and 2) These 6 
cases had no symptoms or roentgenographic find- 
ings referable to the distal end of the ulna for an 
average of iS 6 months after the condition present 
in the radiocarpal joint had been diagnosed as 
tuberculous 


In the I remaining case, the disease spread from 
the ulnar epiphj-sis to the WTist joint (Fig. 3) In 
this instance it is not knoivn how long after sj-mp- 
toms developed in the distal end of the ulna that 
the radiocarpal j'oint became involved, but the 
roentgenograms revealed a large caiity in the 
ulnar epiphj-sis while only shght decalcification 
was present at the triquetral and pisiform bones, 
and it was much later before destruction occurred 
at the distal end of the radius This indicates that 
the process was of much longer duration in the 
ulna than in the radius 

It is well known that the articular fibrocartilage 
excludes the ulna from the wnst joint. It is like- 
wise well known that cartilage is one of the most 
resistant of tissues to tuberculosis. To tiy to 
e.xplain, therefore, the e.Ytension of disease from 
one joint to the other, particularly from the radio- 
carpal joint to the distal end of the ulna, cadaver 
dissection was undertaken by the author at 
Columbia University College of Physiaans and 
Surgeons. Eighty unselected cadac-ers laid out 
for anatomical study over a period of 2 years were 
used and 160 wrists were e.vamined personally. 
The triangular interarticular fibrocartilage of each 
wrist was studied carefully Seventy-four of these 
were normal, the central portion of the disk being 
about 3 to 5 millimeters in thickness Thirty-seven 
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Fig 3 Tuberculosis of ulnit epiph>sis Anteroposlenor 
views On the /e/t note large radiolucent area at distal end 
of ulna and only slight involvement of triquetral and 
pisiform bones of wnst On the right is same case t year 
I month later Note that disease has spread and now has 
destroyed the ivrist jomt 


TABLE I —AGE AS TO 3EARS 

JO to 30 , 

31 to 40 5 

41 to JO j 

51 to 60 J 

61 to 70 I 

manl) either of the joints The presence of the 
opening in the disk destro>-s the barner lhal 
normal!) etists between the ulna and wrist It 
maj be possible, but the above percentages do 
not substantiate it for the thin membrane across 
the disk to be ruptured bj swellmgand pus under 
pressure 

It seems plausible, therefore to assume that 
when disease of the distal end of the ulna folloRS 
disease of the wnst joint or occasionally vice 
versa, it is due to a developmental perforation 
of the tmngular mterarticular fibrocartilage 
Age Host authors state that tuberculous dis 
ease of the wnst is rare in south la this senes 3 
patients, or 13 per cent of the group, were not 
over 16 >cars of age The ages were $ 7 and t 5 


presented onl> a very thin membrane covenng 
the center of the disk These membranes were of 
the thickness of tissue paper and were as easUy 
ruptured Forty nine, or 30 6 per cent, were 
definitely perforated the perforation varying m 
size from i to 14 millimeters (Fig 4) The perfora 
tion was bilateral m all cadavers except 5 but the 
5 disks on the opposite side that were not perfor 
ated were ercreiztely thin 
A few books on anatomy do not mention that 
the articular disk at the wrist may be perforated 
(Spalteholz 7th edition in English) TTic latest 
editions of five standard textbooks on anatomy 
merely mention the perforation by saying It 
(the disk) IS in some cases perforated (Piersol 
1930) 'the articular cavity (of the wnst joint) is 
sometimes continuous with that of the distal 
radioulnar joint’ (JMorns 1933) ''niere is no 
communication between the radio-uJaar joint 
above and the radiocarpal joint below except 
when, as occasionally happens, the triangular 
cartilage has a perforation (Davis, 1934) “(the 
disk) is occasionally perforated (Gray, 1936) 
and “m some cases the disc is perforated" 
(Cunningham, 1937) Because the inadence is 
not given there are no data available with whidi 
the findings in this studv may be compared 
Upon the figures here obtained it appears that 
there is a definite relationship between 306 per 
cent of perforations of the articular disk at the 
WTist and 30 4 per cent of secondary ulnar or 
wrist involvement when tuberculosis affects pn 


The s year old prl was brought here from tn aijlum 
and thedunlionol symptoms was unlinown She wss kept 
at (he countiy branch 01 tbi> hospital for i year and (uiion 
was perfomed at the age of 6 Sne was discharged igunst 
advKC 4 months later and taken to Italy The end mult 
remains unknow n 

The 7 year old boy bad had symplomsfor i year Fusion 
was done 1 month alter tonsillectomy had been performed 

Refijsion was necessary 9 montha later and I year from the 

last operation the patient had a solid fusion indwassymp- 
tom free (higa s and 6) 

The 16 year efd girl had had symptoms for * montM 
Fusion was done at once and 9 months later the wnst was 
solid and the patient was cured 

The number of patients in the other age groups 
IS shown in Table I 

This tablemdicates that tuberculosisof the wnst 

IS most common during the j decades of 20 to 40 
years and that it is not unknown in youth otin 
old age , , 

Familial history ffistory of tuberculosis in 
other jnembers of the family was not conclusive 
sincx in 9 of the cases I was not recorded Eleven 
patients however denied the presence of familial 
tuberculeeis while there was a positive history m 


Pratom treatment The average period of time 
before proper treatment was instituted for these 
patients was 46) ears In all but 2 caKS the pre 
vnous treatment involved procedures that shou 
have been avoided such as heat, massage, m 
cision of swellings diathermy wet dressings an 
baking It would have been much better to Mie 
given no treatment at all than to have ^ . 
sudi harmful procedures Stress, therefore 
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Fig 4 Interarticular fibrocartilages showing \ anation in thickness of disks and in 
size of perforations Top and bottom rows have normal disk on the right for comparison 


be laid upon early and accurate diagnosis through 
aspiration and guinea pig e-^amination so that loss 
of valuable time and improper treatment may be 
avoided. 

Symptoms. Duration of s3Tnptoms varied 
greatlj'. The shortest period was 2 months and 
the longest was 28 years The onset of siTuptoms 
was slow or sudden Six of the patients had pre- 
^^ous tuberculous foci elsewhere in the form of 
pulmonary, Ijnnph node, fallopian tube, or tendon 
sheath involvement. Nine attributed the onset to 
injurj- Long hours, hard labor, damp surround- 
ings, and night work, were given by others as the 
cause of a generahzed run-down condition which 
was present prior to the onset of sjTnptoms In 
some patients the original pain was first felt m the 
index finger, in others in the third and fifth fingers 
Stiffness of the fingers was followed bi- inter- 
nuttent aching vhich often increased until the 
patient was awakened at night b}' pain The 
swelling, pain, and stiffness of the wnst and fin- 
gers, slouh' but steadiK’ increased until the pa- 
tient gave up work and finalh- consulted a phj-si- 
cian. 

Physical examination Tipical phi'sical findings 
are those of a swollen wnst joint, held in a pro- 
tective manner, generally in the position of slight 
flexion and pronation Motion is slight and all 
attempts to move even the fingers are limited b\' 
marked pain and spasm Grip and active muscle 
power are poor Localized heat and redness maj- 
be present at times to a sbght degree but generallj- 
are absent Tenderness about the wrist is e.xqui- 


site Fluctuation over the ulnar head max' occur 
if the ulnar epiphysis is involved Bogginess often 
is present In contrast to the periarticular swell- 
ing is the marked degree of atrophx- of the fore- 
arm, sometimes measurmg 2 inches in comparison 
with the normal side Sinus formation is not as 
frequent as one would think and, before operation, 
is rare WTien the tendon sheaths are mvoK'ed, 
fusiform swellings and soft tumors occur about 
the wrist and hand. 

Roentgcnographic examination Roentgenograms 
each' in the disease (Fig 5) reveal smokj- decalci- 
fication with marked swelling The cartilage space 
at the radius is thin There is no bonx' productix-e 
reaction Late roentgenograms (Fig 7) show 
radiolucent areas, erosion of articular surfaces; 
effusion, often marked and sharplx- outlined, de- 
calcification, and thin cartilage spaces Sequestra 
at times are present. 

Procedures preliminary to fusion Sex’eral proce- 
dures should be carried out prehminarx* to fusion 
of the wrist Tonsils should be e.xamined and re- 
mox-ed if necessarx', particularlx* in children. 
Duncan states that tonsils were remox-ed from 
100 patients with joint tuberculosis and upon 
microscopic section were found to be tuberculous 
in 24 cases Since pulmonarx' tuberculosis is so 
often associated with tuberculous wrists, roent- 
genographic examination of the chest should be 
made In this series, roentgenograms were avail- 
able in 13 cases and of these, 4 were positix-e before 
operation for actix'e pulmonarx' tuberculosis None 
that was negatix-e before operation became posi- 
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fig s Tig 6 

Fig j Tuberculosis o! Tvnst in child 8g«<t 7 >«an Anteropostmor vch of diseased vrrist on left 
compared to normal before operauon Aroenl^nograpbicetampleof tuberculosis early mtbedisease 
Fig 6 Same case as in figure $ i year after refusion Anteroposterior and lateral views Note 

uliur deviation of ao degrees the third metacarpal being off center and not in straight line uithforearm 


live after operation The histor> and phjstcal 
examination should be used as further checks 
upon other tuberculous foci Frozen section ex 
amination should be performed in every case at 
the time of operation and no fusion should be 
carried out m the presence of a negative report 
except when the joint is so disorganued that 
fusion IS the procedure of choice, irrespective of 
diagnosis Upon a negative report with the joint 
not appeanng too diseased and without destnic 
tion of cartilage, closure of the wound should be 
made If the permanent sections or guinea pig 
inoculation show tuberculosis fusion of the wnst 
should be performed at a second operation 

Tourniquet technique The operative procedure 
IS made easier by the use of a tourniquet This 
should be applied after all blood has bwn evacu 
ated from the extremity by carefully carrying an 
Esmarch bandage up the arm from the finger tips 
The constneting portion of the tourniquet should 
be broader than that used upon the lower ex 
tremity because the upper extremity presents 
more superficial nerves and less subcutaneous fat 
It should be a pneumatic cuff that will not leak 
because a leaking tourniquet allowing venous 
stasis is more apt to produce paralysis than a 
tight tourniquet producing pressure on the nerv« 
In this senes, tourniquets were used on all the 
paUents and no paralyses occurred although the 


operating lime alone vaned from a minimum of 
47 minutes to a maximum of i hour and 37 min 
utes , 

Fusion teehmque Many factors enter into ob- 
taining a solid fusion of the wrist and they are 
discussed m vanous parts of this paper Here I 
wish to mention the difference between small bone 
clups and large bone grafts in regard to fusion 
During the penod the bony mass is becoming 
vital irrespectiv e of whether the mass consists or 
many small chips or a single large graft, absorp 
tion progresses, the mass remains discreet an 
fractures occur easily Union of the mass tates 
place quite early in comparison to complete re 
vitaluation In the case of bone grafts u takes a 

great length of Ume for the transplanted bone to 

change from an inert state to a vital stale » 
period of time depends upon the cross sectiona 
size of the graft In the case of small chips it takes 
a much shorter penod of time for the bo 
change to a vital state because th« 
of the chips IS much greater and the cros 
tional size of the chips is much smaUer ine c 
pected time for extensive revitalization . 
when small chips are used is 
while in the large grafts a comparable state doe 
not develop in less than several years 

Since It Vs desirable to obtain revita izalion a 
quicUy as possible m order to arnv e at a state 
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safety (Fig. 7) where the danger of absorption and 
fracture of the fusion area is eliminated, small 
bone chips are considered better than large bone 
grafts 

The bone chips are obtained, as the occasion 
demands, from various parts of the skeleton but 
usually from the distal third of the radius, which 
may be exposed through the same incision. 
Further, the cartilage of each carpal bone to be 
fused is removed, and portions of these bones are 
broken down into chips MTien these sources are 
not sufficient, the ilium or the tibia is used All 
chips are made quite small, generally about 12 by 
3 milhmeters In a few of the earlier cases large 
bone slabs and grafts, ranging in size from by 
i/i inches to 2^ bi' ]4 inches, were placed across 
the radius and denuded carpal bones Union in 
these cases was slower, the average time being S 
months, while in those cases in which small chips 
VI ere used, the average time was only 6 months. 

Operative technique. The skin incision is made 
dorsally between the e.xtensor pollicis longus and 
e.xtensor indicis proprius The incision is a longi- 
tudinal one and need not be longer, generally, 
than 8 centimeters The subcutaneous tissues and 
dorsal carpal hgament are incised The e.xtensor 
pollicis longus and extensor carpi radialis brevis 
are retracted radialward while the extensor indicis 
proprius and e.xtensor digitorium communis are 
retracted ulnarward The capsule is opened and 
the radiocarpal joint e.xposed 

From this point on the operation depends upon 
the pathological findings Generally, only those 
joints invoh^ed are fused although the better 
functional and cosmetic results in this group were 
those in which the radius, both rows of carpal 
bones, and all the metacarpal bones, except the 
first, were solidlv- fused The latter is considered 
the better procedure 

The distal epiphysis joins the diaphysis of the 
radius at about the twentieth year. In patients 
vounger than 20, care is taken not to injure the 
epiphyseal cartilage How ever, when the area has 
been partially destrov-ed by disease, the remain- 
ing portion mav be exased to prevent unequal 
growth, and fusion is carried out as descnbed 

WTien diseased, the distal end of the ulna is 
resected This often giv'es an unsighth defect, as 
if the hand were displaced mediallyj and slight 
medial motion, in spite of the radius being fused, 
may be the result Howev er, fusion of the ulna to 
the carpus should not be attempted because it 
would not only be difficult to perform, but also 
would prevent the movements of pronation and 
supination and thus produce an incapacitating 
dcformitv 



Fig 7 Tuberculosis of wrist .Anteroposterior views 
before and after operation The left is a roentgenographic 
example of tuberculosis late in the disease The nght is 
same case i jear 6 months after fusion with fracture of 
radius and ulna demonstrating strength of fusion area. 

It is not considered necessarv' to remove aU the 
diseased tissue and, in fact, such is impossible at 
the wrist. However, it is necessary that all carti- 
lage be removed from the joints to be fused, 
e.xcept on the anterior aspect Often destruction 
mav' be so great as to require the complete re- 
moval of a bone. Unless diseased, and none was 
in this group, particular care is taken not to enter 
the first carpometacarpal joint because complete 
motion of the thumb is extremely important to 
the patient. If disease should be present at this 
joint, resection would be preferable to fusion be- 
cause of the importance of thumb motion. 

kn adequate number of bone chips, which 
means a large amount, are placed in all the spaces 
where bone destruction has occurred, as well as 
between the V'arious bones to be fused, and par- 
ticularly over the dorsum of the radionavicular 
joint. 

Closure is by interrupted sutures throughout 
because of the danger of the wound breaking 
dow n It IS felt, also, that although proper closure 
wall not obviate all sinuses it waU matenallv' affect 
their incidence Everv- attempt is made, as diffi- 
cult as It mav be, to dose the capsule as far as 
possible This aids in prev enting adhesions about 
the tendons as well as leakage from the joint The 
dorsal carpal ligament is carefullv' united The 
subcutaneous tissues are closed with interrupted 
plain catgut sutures and the skin edges with 
mterrupted silk sutures 
Plaster technique ilany casts following fusion 
are.apphed no higher than the pro.ximal forearm 
This is believed to be wrong because it vnolates 
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Fig 8 

Fig 8 Tuberculosia of nnst Wnst in pUster af(«r 
operation showing m anteroposterior \iew proper neutral 
lateral Msition with third metacarpal in line with forearm 
and m uteral loentgenograres proper degree of eitension 
(jo degrees) 


Fig 9 

Fig 9 Same case as in Figure S s years 6 nonthsaftec 
operation showingsolid fusion ^nteropostenorandlaten 
views Compare with Figure S and note that neutral 
bleni position has been mamtained but that proper degree 
of eatension has been lost 


the rule of immobilizing one joint above and one 
joint below the area involved, because the pnn 
apal area to be fused m a WTist fusion is the radio- 
navicular joint and a cast that does not immo- 
bilize the elbow and thereby eliminate rotation 
of the radius cannot completely immobilize the 
radionavicular joint, and because a cast extending 
above the elbow allows much more comfort to the 
patient immediately after operation which fact 
may be observed at the bedside In this senes the 
data were not sufficient to offer definite proof that 
casts applied no higher than the proximal forearm 
cause failure of fusion but it is felt that the pres 
ence of rotation mobility is a factor in some cases 
of pseudarthrosis 

In addition to extending above the elbow, the 
cast should always extend to the finger tips This 
li also more comfortable for the patient because 
the hand is better immobilized If contracture 
deformity of the fingers is present and often it is, 
the fingers should be held extended 45 degrees m 
order to stretch the flexor muscles When the 
thumb presents no deformitv it should be left out 
of plaster, and because there is a great tendenp 
for pressure to occur at the base of the thumb the 
cast should be cut well back of the first carpo- 


metacarpal joint rather than just down to the 
metacarpophalangeal joint, as so frequently 
happens 

Another point I wish to emphasize is the 
promiscuous changing of casts in order ‘to take 
a look and get an x ray To remove a cast and 
apply another one produces motion, pam and 
change of position, at the involved joint The cast 

should be changed 2 weeks after operation in order 

to remove the sutures, inspect and dress the 
wound and overcome the effects of swelling 
Then a lighter more snug and comfortable ca'f 
IS applied and left on an additional 10 weeks Jn 
this group of 23 ciscs union took place no sooner 
than 12 weeks and the average penod was U 
weeks Assuming therefore that at least i 
weeks are necessary for fusion to occur, it wou 
seem unnecessary to change casts before 
period except during the second postopcrativ 
week as stated, unless there is ^ 
ihan to take a roentgenogram There are 
reasons for this attitude Iirst as to ^ 

IS practicallv impossible no matter . 

one ines, to prevent motion at the 
,h,ch in turn mav not only lotarf l>“t J* 
cause of failure of fusion Second, as to mamte 
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nance of position. Normally the flexors at the 
n-rist are much stronger than the e.xtensors. 
Further, often at operation the fingers are in an 
already contracted state Therefore, n-hen support 
is removed there is a great tendency for the n-iist 
to fle.x Assuming that the wnst is in proper exten- 
sion it is quite doubtful that the same amount of 
e.xtension nail be present, due to the factors 
named, after the cast is changed. (Compare 
Figure 8 with Figure g ) In only 2 of the 23 cases 
presented here was the same amount of extension 
present when fusion occurred as was present im- 
mediately after operation. 

Position of function At the beginning of the 
twentieth centuiy, mention was first made in the 
literature that the position of hi-perextension 
should be obtained when splints are applied to 
a tuberculous wrist Now that fusion is the ac- 
cepted treatment for tuberculosis of the wnst, it 
becomes more necessar}’ that attention be paid 
to the proper postoperative position A hand 
hyperfle.xed or h3-perextended has a poor grip. 
A hand at 180 degrees, i e , the metacarpal bones 
in a straight line with the forearm, is not in the 
proper position for convenience of grippmg or for 
strength of gripping The ideal position of func- 
tion, therefore, lies between 25 and 30 degrees’ 
extension (Fig. 8) I hke to remember this bj- the 
simple procedure of “makmg a fist ” .As the 
fingers are flexed into the palm, the wrist auto- 
matically goes into the proper amount of exten- 
sion to furnish ma.ximum strength, function, and 
cosmetic appearance, 

I would like to add another “position of func- 
tion” to that of hj’perextension as described by 
Ranavel and others It seems to me to be ver\' 
important, yet I can find no description of it in 
the literature I refer to “neutral lateral position” 
of the hand (Figs S and g) This means that the 
hand should not be deriated to either the ulnar 
or the radial side but should be straight fomard 
on the forearm For some reason most students 
of surgerj" believe that all wrists and hands, when 
immobilized, should be put up in vaiyang amounts 
of ulnar deriation It is held b\’ some that such 
is the normal anatomiral position If one should 
beheve that the latter is true, let one make a grip 
with the hand held m ulnar deriation and note 
how weak the first three fingers are However, 
if the hand is held loosely and the fingers firmlv 
fle.xed into the palm, one will find that the hand 
assumes neither ulnar nor radial deriation but is 
straight fonvard on the forearm in neutral lateral 
position This position is demonstrated also bv 
“making a fist,” Another way to accomplish the 
posiUon IS to flex the middle finger into the palm. 


and whenever the hand is straight on the forearm 
the fle.xed middle finger will point up the forearm 
From the dorsal aspect the hand is in neutral 
lateral position when the middle finger is in line 
with the middle of the forearm. 

Besides strength, there are other reasons why 
the hand should be immobilized in neutral lateral 
position. These are writing, awkwardness, and 
appearance, and the}' can be described best by 
ginng actual cases. One patient was a stenog- 
rapher whose wnst was fused m ulnar denation. 
She suffered great fatigue, numbness, and pain 
along the hipothenar eminence and fifth finger 
when writing, because her hand was tilted and 
could not rest smoothly upon the desk. .Another 
patient whose wrist was fused in ulnar deriation 
was a man who complained of awkwardness m 
work as well as in the performance of small acts 
The hand being off center made it difficult for him 
to be accurate in picking up small articles and in 
grasping As for appearance, a third patient 
denied si-mptoms from the ulnar deriation but 
admitted embarrassment because it was this 
deformity alone that attracted attention to her 
wrist .An e.xample of a wnst fused in ulnar deria- 
tion is seen in Figure 6 

In summar}', there are two factors in position 
of function of the wrist; (i) 25 to 30 degrees’ 
extension, (2) neutral lateral position. 

Gross pathological findings. Operative findings 
var}' greatly and, of course, every tuberculous 
wnst does not present the same picture. In every 
case except 7 the disease appeared to have origi- 
nated at the lower extremity of the radius In 5 
of the 7 cases the disease W'as diffuse, and its 
source could not be ascertamed In the sixth case 
the ulnar head was chiefly involved, presenting a 
canty one-fourth inch in diameter filled with 
caseous material The seventh case presented a 
definite cavity in the greater multangular bone 
while the nancular and radius were negative. 

The distal end of the radius at times is intact 
but generally it presents an abscess cavity of 
vaiying size, sufficient often to destroy the entire 
distal end and extend proximally up the shaft. 
These carities contain in some instances as much 
as 2 ounces of either caseous material, tipical 
tuberculous pus, or yellow pus of vaiying con- 
sistency When pus is present, it generally is 
localized to the radionariculat region, but at 
times It extends between the two rows of bones, 
even to the capitate and second and third meta- 
carpal bones. 

The simomal membrane is pale and gray, 
occasionally gray-red from inflammation. It is 
thick, boggy, or edematous, and generally of soft 
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T\BLE II —END RESULTS AS TO CURE JROU 
SURGICAL FUSION OF THE WRIST FOR 
TUBERCULOSIS 

Rtsult Q ^ 

Solid fusions follow ing first operation $ 

Solid fusions following second operation j 

Solid fusions following third operation i 

Solid fusion with resection of ulnar epiph) sis later t 
Re/usil to hate repair of pseudirthrosis j 

imputation (i died of pulmonary tubcrcufous) * 

Death (carcinoma and pulmonary tuberculosis) 

Unknown (motedaway) j 

or gelatinous consistency Often the entire carpus 
]« covered with pale, purple gra>, tuberculous 
appearing granulation tissue which at times 
bulges out upon incision of the capsule 

The cartilage is either eroded, atrophic, thin, 
friable, or absent Sometimes it is loose and can 
be stripped awav easil) or even picl^ out mth 
forceps alone The resistant quality of articular 
cartilage was again demonstrated in one instance 
in which the entire proximal row of bones was 
destroyed but a lar^ cavitv m the radius was 
discov ered onlv after the radul cartilage had been 
removed Several cases also revealed cartilage 
King free although an entire row of bones was 
absent In one case the stvloid process of the 
ulna was separated 

The involved joints are always thm and narrow 
and very little passive motion can be elicited, par 
ticularly when disease is present throughout the 
carpus The bones are very «oft, decalcified and 
atrophic often being one half normal size dis 
torted and misshapen WTien deep cavities or 
extreme decalcification arc present the bones mav 
be macerated or mashed together after removal 
of the cartilage Sequestra occasionally arc pres 
ent The proximal row of bones is gene/aJlt dis 
eased and at times entirelv destroyed except for 
the pisiform which is rarely involved The distal 
carpal row may be normal and often the carpo- 
metacarpal joints are not involved In cases of 
long duration it is not uncommon to find natural 
fusion between the navicular greater and lesser 
multangular bones In one case all the carpal 
bores except the lunate were completely fused to- 
gether and to the radius In no case m this senes 
was the first carpometacarpal joint involved 

When tendon and smoviiJ shcaih> are dis 
eased, marked swelling is present due to edema 
tous and gelatinous synov lal lining This occurred 
3 limes in 23 cases . u 1 

Proof 0/ diagnosis Tuberculosis should always 
be proved either by frozen tissue section perma 
nent tissue section, or guinea pig 
Ev ery case m this series w as so prov ed Although 


one patient died of carcinoma of the throat u 
months after wrist fusion, check up of the original 
sections of the wrist tissues revealed them to be 
typical of tuberculosis In one ase no typical 
tuberculous areas were seen upon inspection at 
operation but frozen section examination of the 
tBsu« was positive for tuberculosis In another 
the smear of pus from the w nst n as posuix e hr 
tuberculosis 

In the 13 cases in which it was done the Man 
toox test was positive The Uassermann lest was 
negative m each case except one but m this 
exception the frozen section and guinea pig diag 
noses were positive for tuberculosis 

Sinus formation Before operation sinuses were 
not present m any of the 23 cases Following 
operation sinus formation occurred 7 tunes 
Three healed within 6 to 8 weeks \nother re 
manned open until refusion of the wrist was 
performed 6 months later Two coniimei to 
dram until the hands were amputated at 9 and 
ti months, re«pectivelv Another drained until 
the patient died 15 months alter operation 

Postoperoti e treatment Two weeks after opera 
tion if there are no cempkcations, the sutures are 
removed a snug well fitting, plaster east is 
appbed, and the patient is discharged from the 
hospital The plaster east is worn from is weeks 
to 6 months depending upon the progress ol the 
fusion The period of immobdization i\eragts 
about 3 to 4 months After ittnoval of tb' cast a 
sling IS worn lemporanlv and gentle massage hot 
soaks light elbow and finger exerci'es are given 
End For purposes of ebnty the end 

results arc classified m two different wavs (i) 's 
to Curt of the disease This vs the most unportanl 
classification because the primary purpose m the 
treatment 15 to cure the local tuberculous lesion 
It IS well known that a complete and solid fusion 
be U by surgical or natural means does produce 
a cure {2) As to anatomical, symptomatic, and 
functional results In this classification which is 
the most comprehensive not only is the state of 
fusion considered in regard to the presence or the 
absence of a cure but syanptoms and function are 
also discussed and evaluated upon a numerical 
basis 

The end results are based upon a follow up 
2>cnod ranging from i to 13 years except for 2 
cases of 6 and 9 months each The 3 patients vvao 
disappeared and the 3 who died are not inclua 
m figures This leaves an average follow up 
period of 3 6 years , 

I «. B cm (TMc in It “n be uj 

dcfmitety that 12 of the 13 patients were curw 

Itisnotknownwhy fusion cures tuberculosis bui 
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Fig lo. 

Fig lo Fracture-dislocation of nrist Anteroposterior 
Mens before and after operation. Xote restoration of 
alinement after proximal row of Ixines has been remoied 
and head of capitate bone has been buned in end of radius 


Fig II. 

Fig II Volkmann’s paralysis foUon-ing fracture Lateral 
roentgenograms In left print note the degree of flexion 
deformity before operation and in right print the degree 
of extension after operation 


obsen-ation shotys that once a tuberculous joint 
becomes completely solid, ■with the disease sub- 
sided, disease does not recur in that joint Eight 
fusions became solid following the first operation, 
and judged roentgenographically, fusion in these 
cases occurred' at 3 months in 2 cases, at 6 
months in 2 cases, at 7 months in i case; at 9 
months in i case, and at 12 months in 2 cases 
Three additional fusions became solid after a 
second operation and 1 after a third operation 
Another case showed fusion of the radiocarpal 
joint at 9 months but the ulnar head became in- 
volved and had to be resected At the time of 
resection, the radiocarpal joint was found to be 
solid Since tuberculosis does not spread from 
a solid fusion area, the ulnar head must have 
become infected m the manner previously de- 
scnbed, dunng the period the wrist was under- 
gomg fusion 

Eleven patients developed pseudarthroses 
Four of these obtained a sohd fusion, as stated 
Tliree patients refused to have the pseudarthrosis 
repaired One patient ivith a pseudarthrosis died 
of carcinoma of the throat 15 months after wrist 
fusion had been attempted, and another died 
3 months after operation from active pulmonary 
tuberculosis which was present before operation, 
.imputation was performed in the 2 remaining 
cases The latter were white males, aged 58 and 
69, who gave a history- that 18 and 9 months 
earlier they had fallen and injured the nght and 


left wnst, respectively. Both had been treated 
elsewhere bj’’ hot apphcations and massage At 
operation pus was present in each wrist and by 
guinea pig inoculation the tissues were positive for 
tuberculosis Sinuses formed, fusion did not take 
place, and the wrists and hands became useless 
from e.xtensive disease Twelve and 9 months after 
attempted wrist fusion, amputation at the lower 
fourth of the forearm was performed One patient 
died 3 months later of pulmonary tuberculosis 
which had been present over 2 years. The older 
man lived 

2. Results as to anatomy^ symptoms, and func- 
tion The 23 cases were graded on the basis of 
4-4-4. for perfect anatomical, sxTnptomatic, and 
functional results In discussing Table III in- 
versely, 3 patients moved to Colorado, Italy, 
and Japan, soon after operation was performed 
and end-results remained unknown 

Failures occurred in 4 cases through amputa- 
tion or death These were discussed previoush'. 

T.tBLE in — ENTl-RESULTS AS TO .AN'ATOltY, 
SYirPTOnS, AOT FCXCTIOM, OF SURGICAL 
FUSION OF THE WRIST FOR TUBERCULOSIS 

Result Cuse« 

Perfect (4-4-4) 

Good (3-3-3 to 4-4-4) 

Fair (3-3-2) 

Poor (1-2-2, 1-3-2, and 0-1-2) 

Failure (amputation, death, or boUi) 

Unknown (mot ed aw aj ) 



In the 3 results rated as poor the fusions were 
incomplete but the disease was quiescent The 
patients were greatly improved and had returned 
to their vocations of housewife, nurse, and 
waitress, which the> previouslj had had to give 
up and which the> now accomplished salisfac- 
torilj except for fatigue and aching at night after 
a da> s hard work 

A fair result (j j a) occurred m r case The di>- 
ease was cured but because the wnst became 
solid in sbght ulnar deviation instead of neutral 
lateral position and in lo degrees extension 
rather than 25 to 30 degrees extension only au 
anatomic 3 was given The patient returned lo 
his old occupation as cabinet maker but because 
his cfEciencj was not as great as formerly and 
because be lacked complete flexion of the fingers, 
although extension was good, a functional 2 was 
allotted With light work he suffered no symp- 
toms, but after heavy work temporary stiffness 
of the fingers occurred also slight twinges of pain 
were present with changes m weather, so a symp- 
tomatic 3 was given 

Good results were obtained in 8 patients the 
grading being from 333 to 444 as follows 
three 443s two 434s and one 3 3 4 344 
and 4 3 3 The joint became solid and a cure was 
obtained in each case A 3 instead of a 4 was 
given, however, because of such conditions as m 
ability to make a tight fist, occasional pain m bad 
weather, and slight adduction deformity of the 
hand , _ . 

Perfect results (4 4 4) occurred in 4 cases Such 
rating indicates that a cure of the local lesion was 


obtained with the wnst solidly fused in excelleat 
position, that no bmitation of function of the 
hand and forearm was present, and that the 
patient was symptom free 
Constnativt trealmenl For comparative pur 
po es a study was made of all the records from 
1905 to 1933 of patients with tuberculosis of the 
wnst who had been treated conservatively and 
without operatiie interference There were 53 
such records fhe range of age was from * jxars 
to 60 years There were la more males than 
females but the site of affliction was practically 
equally divided between right and left Diagnosis 
of tuberculosis was made by the history , examina 
Uon, roentgenograms aspiration biopsy in i case, 
sinus formation and the course of the disease 
Treatment consisted of immobilizing procedures 
such as strapping casts and braces The follow up 
period ranged from 3 months to 18 years with an 
average of 3 9 years 

Only 8 of the 52 patients were rebeved of their 
symptoms and i of these continued to have 
inteimitlent pam after weanng a brace for 2 
years Sinuses were frequent, some draining for 
as long as 2 years Braces were worn in eatn 
case It IS important lo note that as the wrists 
became asymptomatic motion also became mark 
edly limited , 

None of the 44 remaining patients was relieved 
Many were discouraged Twenty seven sought 
treatment elsewhere After wearing a brace 9 
vears, 1 patient still suffered pain and spasm ot 
the wnst and hand Four died One of these 
developed tuberculosis of the knee 3 months alter 
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the onset of the disease at the \mst and died of 
pulmonary tuberculosis 18 years later, still wear- 
ing a brace Amputation was necessaiy’’ for i 
patient. Another developed tuberculosis between 
the tenth and twelfth thoracic vertebriE 3 years 
after involvement of the ■wrist. The foot and 
spine became afiected in another case. Active pui- 
monarj- tuberculosis was diagnosed in 3, and no 
doubt existed in many more. 

On the other hand 2 patients developed tuber- 
culosis of the -wrist from other fod. One of these 
had had a draining tuberculous hip and shoulder 
for 10 years before the wrist became diseased, and 
finally died 2 years later of tuberculous menin- 
gitis. The other had a draining tuberculous sacro- 
iliac joint for 5 months before the wrist became 
affected, and this was followed bi' tuberculosis of 
the knee. 

Table IV allows comparison of the results ob- 
tained from operative and conservntive treatment 
of tuberculosis of the -wrist. 

COimmOKS other THAK XUBERCtrLOSIS 
OE THE -WRIST 

Fusion of the wrist was performed upon 21 
patients suffering from rheumatoid arthritis, ob- 
stetrical paralysis, poliomj'elitis, fracture-disloca- 
tion, Volkmann’s paralysis, gonorrheal arthritis, 
and spastic paralj-sis The cases under each con- 
dition -will be given in detail The method of 
fusion follows the same general prindples as were 
discussed under tuberculosis Variations of im- 
portance, however, are mentioned below. 

VTien adduction deformity of the hand is severe 
it is necessary, in order to obtain correction, to 
remove wedges of bone from the lateral aspect of 
the radius and navicular bones In addition, 
lengthening of the flexor carpi ulnaris tendon may 
be necessarj' also before the hand can be placed 
in neutral lateral position 
WTien flexion deformity of the hand is present 
or the fingers are contracted, it is nise to remove 
the proximal row of carpal bones, i e , naincular, 
lunate, and triquetral The fle.xion deformity of 
the hand thus can be overcome easil)'. At the 
same time, tlus will give more motion to the 
fingers or -will allow them to retain the same 
amount of motion after the -wrist is e.xtended as 
was present in flexion. If the flexion deformitj' 
and contracture of the fingers is severe, stretching 
by the Jones splint should be carried out before 
operation, and after operation the fingers should 
be held hj^ierextended as much as possible 

When tendon sheaths have been destroyed, 
plastic implantation of adipose tissue may aid 
materially in impro\’ing finger function by pre- 


T.ABLE rv.— -COMPARISON OP END-RESULTS IN 
THE OPERATIVE AND CONSERVATIVE TRE-AT- 
MENT OP TUBERCULOSIS OP THE IVEIST 


Operative Coriservative 


Average length of foUoTv-up . . , 

3.6 years 

3 9 years 

Number of patients treated 

23 

5- 

Number disappeared . 

Total remaimng for follow-up 

3 

27 

study ... . . . 

20 

25 

Cases 

Percent ' 

Cases Per cent 

Cured. . . . ra 

60 

0 0 

Reheved 4 

20 

8 32 

Not cured . . 4 

20 

17 6S 


venting adhesions between the bare bone and the 
bare tendons. 

WTien bone circulation appears to be poor, as it 
is in hard, ebumated bone, fusion ma}’ be aided 
by placing drill holes in the distal end of the 
radius and surroimding carpal bones. 

Fusion is also encouraged bj* establishing a 
stable fusion area This can be done best at the 
■wrist, in those cases in which it is necessaiy to 
remove the proximal row of bones, by cutting a 
recess into the radius to admit snugly the denuded 
head of the capitate bone. Such can be performed 
nfith impumty when the distal radial epiphyseal 
line is closed but with care otherwise. V^en the 
radial epiphv’sis is too small to allow for the 
carr}Tng out of such a procedure, the head of 
the capitate is removed in order to approximate 
the carpal bones and radius. 

RHEUMATOID ARTHRITIS 

Rheumatoid arthritis of the -wrist is a very in- 
capacitating condition producing a swollen joint 
that is painful and weak, allowing little use of the 
hand In selected cases in which the joint has 
become so disorganized that it is not amenable 
to conservative treatment, elimination of pain 
and restoration of function to the hand may be 
accomplished by -wrist fusion 

Four patients, 3 females and i male, ranging in 
age from 17 to 37 years, were so treated. Sjnnp- 
toms had been present from 2 to 9 years except 
for r acute case of 2 months’ duration All had 
received the usual anti-arthritic treatment of 
heat, massage, exercises, sahcj-lates, supports, 
x-rap, and attention to fod of infection Exam- 
ination revealed warm, red, swollen joints with 
severe spasm and pain upon attempted motion. 
Anteropostenor motion was only 10 to 20 degrees 
assodated nith fuU pronation, limited supination, 
and absent lateral motion The roentgenograms 
showed decalafication, thinning of the cartilage 
spaces, and effusion. 
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In the 3 results rated as poor the fusions %>ere 
incomplete but the disease nas quiescent The 
patients were greatl> impro\cd and had returned 
to their vocations of housewife, nurse, and 
waitress which the> previouslj had had to give 
up and which the> now accomplished satisfac- 
torily escept for fatigue and aching at night after 
a day’s hard work 

A fair result (3 3 2) occurred in i case The dis 
ease was cured but because the wnst became 
solid Id slight ulnar deviation instead of neutral 
lateral position and m 10 degrees extension 
rather than 23 to 30 degrees' extension, only an 
anatomic 3 was given The patient returned to 
his old occupation as cabinet maker but because 
his efScienc) was not as great as formerly and 
because he lacked complete flexion of the fingers, 
although extension was good, a functional 2 was 
allotted Wth light work he suffered no symp- 
toms, but after heavy work temporary stiffness 
of the fingers occurred also slight twinges of pam 
were present with changes in weather so a symp 
tomaUc 3 was given 

Good results were obtained m 8 patients the 
grading being from 333 to 444 as follows 
three 4 4 3’s two 4 3 4 s, and one 3 3 4, 3 4 4 
and 433 The joint became solid and a cure was 
obtained m each case A 3 instead of a 4 xvas 
given, however, because of such conditions as in 
ability to make a tight fist, occasional pam in bad 
weather, and slight adduction deformity of the 
hand 

Perfect results (4 4 4) occurred in 4 cases Such 
raUng indicates that a cure of the local lesion was 


obtained wnth the wn>t solid!) fused in excellent 
position, that no limitation of function of the 
band and forearm was present, and that the 
patient was syropiem free 
CoHservalne Irtatment For comparative pur 
po«es a study was made of all the records from 
1905 to 1933 of patients with tuberculosis of the 
wnst who had been treated conservatively and 
without operative interference There were 32 
such records The range of age was from 2 years 
to 60 years There were 22 more males than 
females but the site of aflliction was pracually 
equally divided between right and left Diagnosis 
of tuberculosis was made by the history exaimna 
tion, roentgenograms aspiration, biopsy in i case, 
sinus formation and the course of the disease 
Treatment consisted of immobilizing procedures 
suchasstrapping,casts and braces The follow up 
period ranged from 3 months to 18 years with an 
average of 3 9 y ears 

Only 8 of the 52 patients were relieved of their 
symptoms and i of these continued to have 
intermittent pain after wearing a brace for 2 
years Sinuses were frequent, some draining for 
as long as 2 years Braces were worn in each 
case It lb important to note that as the wnsls 
becaine asymptomatic motion also became mark 
edlv hmit^ , 

None of the 44 remaining patients was relieved 
Many were discouraged Twenty seven sought 
treatment elsewhere After weanng a brace 9 
years, 1 patient still suffered pain and spasm ol 
the wnst and hand Four died One 0/ 
developed tuberculosis of the knee 3 months after 
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the onset of the disease at the wrist and died of 
pulmonary tuberculosis 18 years later, still wear- 
ing a brace Amputation was necessarj' for i 
patient. Another developed tuberculosis between 
the tenth and twelfth thoracic vertebras 3 years 
after involvement of the vrist. The foot and 
spine became aSected m another case Active pul- 
monary tuberculosis was diagnosed in 3, and no 
doubt e.\isted in many more. 

On the other hand 2 patients developed tuber- 
culosis of the wrist from other foci. One of these 
had had a draining tuberculous hip and shoulder 
for 10 years before the wnst became diseased, and 
finally died 2 years later of tuberculous menin- 
gitis The other had a draining tuberculous sacro- 
iliac joint for 5 months before the wrist became 
aSected, and tMs was followed by tuberculosis of 
the knee 

Table W allows comparison of the results ob- 
tained from operative and conser\'ative treatment 
of tuberculosis of the wnst. 

CONDITIONS OTHER TH.VN TUBERCULOSIS 
OF THE WRIST 

Fusion of the wrist was performed upon 21 
patients suffering from rheumatoid arthritis, ob- 
stetrical paralysis, poliomyelitis, fracture-disloca- 
tion, Volkmann’s paralysis, gonorrheal arthritis, 
and spastic paralysis The cases under each con- 
dition will be given m detail The method of 
fusion follows the same general pnnciples as were 
discussed under tuberculosis Variations of im- 
portance, however, are mentioned below. 

When adduction deformitj- of the hand is severe 
It IS necessarj% in order to obtain correction, to 
remove wedges of bone from the lateral aspect of 
the radius and navicular bones In addition, 
lengthening of the flexor carpi ulnaris tendon may 
be necessary also before the hand can be placed 
in neutral lateral position 
When fle.xion deformity of the hand is present 
or the fingers are contracted, it is wise to remove 
the proximal row of carpal bones, i e , navicular, 
lunate, and triquetral The flexion deforrmty of 
the hand thus can be overcome easih' At the 
same time, this will give more motion to the 
fingers or uili allow them to retain the same 
amount of motion after the wnst is extended as 
was present in flexion If the flexion deformity 
and contracture of the fingers is severe, stretching 
by the Jones splint should be carried out before 
operation, and after operation the fingers should 
be held hjperextended as much as possible 

When tendon sheaths have been destroyed, 
plastic implantation of adipose tissue may aid 
materially in improving finger function by pre- 


TABLE rV.— COMPARISON OP END-RESUXTS IN 
the operative and conservative TRE.AT- 
MENT OP TUBERCULOSIS OF THE MTaST 


Average length of follow-up 


Operative 

3 6 years 

Con'en-athe 
3 9 >ears 

Number of patients tre.ited 


h 

5 - 

Number disappeared . 


3 

27 

Tot.il remaining for follow-up 
study 


20 

-5 

Cases 

Per cent 

Cases Per cent 

Cured 

12 

60 

0 0 

Rebel cd , 

4 

20 

S 32 

Not cured . 

4 

20 

17 68 


venting adhesions between the bare bone and the 
bare tendons 

WTien bone circulation appears to be poor, as it 
is in hard, ebumated bone, fusion may be aided 
by pladng drill holes in the distal end of the 
radius and surrounding carpal bones 

Fusion is also encouraged by establishing a 
stable fusion area. This can be done best at the 
wrist, in those cases in which it is necessary to 
remove the proximal row of bones, by cutting a 
recess into the radius to admit snugly Ae denuded 
head of the capitate bone. Such can be performed 
with impunity when the distal radial epiphyseal 
Ime is dosed but with care otherwise WTien the 
radial epiphysis is too small to allow for the 
carrying out of such a procedure, the head of 
the capitate is removed in order to approximate 
the carpal bones and radius. 

RHEUILVTOID ARTHRITIS 

Rheumatoid arthritis of the wrist is a very' in- 
capadtating condition produdng a swollen jomt 
that is painful and weak, allowing little use of the 
hand. In selected cases in which the joint has 
become so disorganized that it is not amenable 
to consen’ative treatment, elimination of pain 
and restoration of function to the hand may be 
accomplished by wrist fusion 

Four patients, 3 females and i male, ranging in 
age from 17 to 37 years, were so treated. Symp- 
toms had been present from 2 to 9 years except 
for 1 acute case of 2 months’ duration. All had 
reedved the usual anti-arthritic treatment of 
heat, massage, e.xcrcises, salicylates, supports, 
X-ray'S, and attention to fod of infection. Exam- 
ination reiealed warm, red, swollen joints with 
severe spasm and pain upon attempted motion- 
Anteroposterior motion was only 10 to 20 degrees 
assodated with full pronation, limited supination, 
and absent lateral motion The roentgenograms 
showed decalcification, thinning of the cartilage 
spaces, and effusion 
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The presence of the above findings caused 3 of 
the 4 patients to be observed for tuberculosis 
before it was ruled out Cultures and Wasser 
mann reactions were likewise negative But 
fusion was done because of the pathological find 
mgs of thick gray edematous s>'noviaI mem 
brane, thin cartilage that separated easd>, and 
soft bones showing areas of erosion Occasionally 
fibrous tissue was found between the bones, and 
in the acute case of only 2 months’ duration, the 
presence of seropurulent fluid and a small amount 
of caseous material caused the surgeon to make a 
macroscopic diagnosis of tuberculosis but careful 
microscopic examination of the tissue did not 
prove this The complement fixation test for 
gonococcus was also negative in this case 
The operations were carried out in the routine 
manner by removing the carulage from all bones 
except the pisiform and the greater multangular, 
and placing bone chips m the mtercarpal spaces 
In one case the sheaths of the extensor tendons 
had become thickened and edematous with de 
slrucuon of the anterior portions ^s 1$ well 
known, adherent tendons with resultanOmpaircd 
finger motion are a senous handicap Therefore, 
a layer of fat was Uken from the thigh and trans 
planted over the bone in order to prevent ad 
hesions between the bare bone and overlying ten 
dons through the destroyed anterior portion ol 
the tendon sheaths Active finger motion was 
surted on the fourth da> after operation and in 
6 weeks motion of the fingers was complete Five 
and one half vears later a perfect funcuonal result 
was still present furthermore this was the only 
one of the 4 cases that did haxe a perfect end 

result. , , . 

In all 4 cases healing of the incision was prr 
trmam without sinus formation <^sts 

weJe worn from 3 to 5 months and the fusions 
became solid within 3 to 6 months 

Grading on the basis of 4 4 4 for ^rfect ana 
tomical. symptomauc, and functional results m 
hrordW named the results were 4 44 4 43 
71 2 and 2 4 3 These end results were in tura 
based upon a foUow up p< nod ranging from 
to 12 xews with an average of 8 jeare 
Three of the 4 wrists became solid m 
itinn and received an anatomical 4 But a 2 

S m 'n.her u.s. be»»s. ^ 

solid m ulnw dtviauon rather than 
S™ lateral posmoo and because rotnuon 


day without pain or fatigue One woman sas 
well pleased b«ause she could not sew or pick up 
objects before operation while afterward she 
accomplished such with ease Ironing also be 
came a painless task 

The greatest mark down came m the functional 
group Arthntis of the fingers limited finger mo- 
tion and lessened the grip in 3 cases Although 
such was present before operation a perfect fun 
tional result was not given 


OBSTETRICAI. P\R4USIS 


The lower arm type of obstetrical paralvsis 
(klumpke’s) oflers the best results from wrist 
fusion because m spite of the drop hand the 
shoulders and elbow musde- are adequate The 
operation can also be of value in the whole arm 
type of paraly sis, but here the musculature of the 
entire extremity is generally so poor that nothing 
better than a cosmetic result can be expected 
The upper arm type (Erb s) does not give a drop 
hand thus allow mg no indication for wnst tusion 


ra<;e received a symptomatic 4 because 
free of all wrist symptoms 


A 16 year old boy suffered paralysis of 
Mtrenuiy »t birth. Treatment elsea-bere ""•’•“f,.*' 
eleclnesl stimulation massage “"'f ^ “i'?" ®|^t 
wnslfletora to the dorsum of the hand without tesuliani 

*"'l«^aiion of the musculitutt of the 

vt‘.”sr,Wd sto&ridKn ced u. 

navic^r and lunate bones ^ ''®'^^,jv,„lnirdevui 

removedlateraUy in an attempt to 

lion The fusion became solid lu 4 montus ana y 

enual to that of the normal side iomeriy j, , 

Iwr^ponding weakness of stronger andofgreater 

ss ‘¥rr6“ ”-h“u5d bkf... 

dress himself with this hand 


m'd that cow he could d„ve a ua. all 


POUoiiyEi.ms 

Wrist fusion in poliomy eUus TSSisent 

n the classical case of good flexor a 
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e\tensor muscles, but also in combination with 
shoulder fusion when the extremity is practically 
flail It may also be used for cosmetic purposes 
when the hand is flail, useless, and dangling at 
the side in poor position 
The ages of the 2 girls and i boy so treated 
varied from 12 to ig 3'ears, and they had not had 
full use of the afliected upper extremity for 10 to 
18 years 

One had good musculature at the shoulder and elbow 
but no power at the unst and hand etcept for poor flexors 
of the fingers, resulting in the hand being held in 70 degrees 
of flexion and 60 degrees of pronation After operation 
upon the vnst, at which time the first row of bones 
(navicular, lunate, and triquetral) was removed and the 
radius fused to the capitate and lesser multangular bones, 
the fusion became solid with the hand in extension and 
neutral lateral position; there were no sj-mptoms except 
shght pain in the last 10 degrees of passive extension to 
180 degrees due to the fingers remainmg somewhat con- 
tracted as they were before operation, and the patient was 
able to drixe a car for the first time in his 19 years of life. 
A grading of 4-3-3, based on a 3 year 3 month follow-up, 
was given this case 

-Another had a flail shoulder and elbow with fair flexors 
and poor extensors at the wnst in addition to poor power 
in the fingers Due to fair adductors and absent abductors 
the wrist presented an adduction deformity. To correct 
this the fle.xor carpi uinans tendon was leadened and a 
w edge of bone w as remo\ ed from the nav icular and radius 
Tusion was carried out by removing the cartilage from the 
first and second row of bones Three months later the wrist 
was solid Two years and 2 months afterward there were 
no sjmptoms Cosmetically the hand was improxed by 
the better position and for this a 1 was gu en Otherwise 
the hand was no more useful than before Fusion in good 
position, without s>'mptoms, and with the hand cosmeti- 
cally unproved, gave a rating of 4-4-1 
The third case presented a Sad shoulder and wnst wutfa 
good musculature at the elbow The child w as 1 2 years old 
and fusion of the shoulder and the wnst were performed 
at the same time, the wnst by macerating the carpal bones, 
end of the radius, and bases of the metacarpals, after their 
cartilages w ere removed The result g years 4 months later 
w as a solid w nst and shoulder w ith the wnst at 1 80 degrees 
and in 5 degrees of adduction mstead of 30 degrees’ exten- 
sion and neutral lateral position, for w hich an anatomical 3 
was gnen There were no symptoms— a symptomatic 4 
Functionall) , the patient could now hold a knife and fork, 
typewnte, dress herself, and open doors— things she could 
not do before operation A firm grasp was present due to 
good flexor muscles functioning against a fused wnst The 
patient herself was well pleased This was a \er>’ good re- 
sult considering the extensii e paralysis, and a functional 3 
was granted, making the rating 3-4-3 

FR \CTURE-DISLOCATIOX 

_ For mjunes that completely disrupt the con- 
tinuitj’’ of the wrist, allowing no recourse to open 
or closed reduction, fusion offers the quickest, 
most eSective, and permanent rehef 
In one case a 44 3 car old man fell 35 feet receK ing a 
fracturc-dislocation of the left wnst (Fig 10) in addition 
to fractures of the left tibia, second lumbar vertebra, and 
right radius 


At operation the proximal row of carpal bones (nawcular, 
lunate, and tnquetral) was removed The cartilage was 
removed from the radius, capitate, and hamate bones A 
recess was cut into the radius to admit the denuded head 
of the capitate bone which was sutured to the radius 
The result 3 years 4 months later was 4-4-4 with the 
fusion sohd in good position; with no pain or other symp- 
toms, and with good function without disabibty 

Another case was that of a longshoreman who fell from 
a s imil ar height and received a fracture of the radius which 
umted with shortening and overlapping of the fragments, 
causing a 30 degree abduction deformity of the hand Func- 
tion and strength w ere so poor that the patient had to giv e 
up work At the time of w nst fusion drill holes were placed 
in the radius and surrounding carpal bones for stimulation 
of circulation The follow-up 4 years 10 months later re- 
vealed fusion between the radius and lunate but none be- 
tween the radius and navucular bones, and motion was 
from 15 degrees’ flexion to 25 degrees’ extension For lack 
of fusion a zero was giv'en Symptomatically, however, 
the patient received a 4 because there was no pain, spasm, 
tenderness, or swelbng, even m bad weather A 4 also was 
given for function There was good musculature and cir- 
culation Fmger motion was complete and strong, wuth 
the grip being almost equal to the normal side He re- 
turned to work as a longshoreman upon removal of the 
cast 3 months after operation and stated nearly s ) ears 
later that he could do any work anyone else could He 
was vei>' well pleased The rating giv en was 0-4-4 

VOLKM-ANTs’S P.AJUI,YSIS 

Volkmann’s paralysis (Fig. ii) offers a poorer 
prognosis than anj' of the conchtions for which 
wrist fusion may be done because the shiny, stiff, 
board-hke extremity is generally bejmnd func- 
tional improvement However, the patient can 
be improved cosmetically when flexion deformity 
is present bj' fusing the wrist with the hand in 
good position. 

Such was done for 2 patients who had suffered Volk- 
mann’s paralysis i and 14 years earlier Both had flexion 
deformiUes of the right hand of 25 and 60 degrees, respec- 
tively, with only 20 degrees of anteroposterior motion The 
flexion deformity had been wedged out by plaster casts 
and a brace worn, but each time the deformity recurred 
upon remov al of the brace 

.At operation the proximal row of bones (navicular, 
lunate, and tnquetral) was removed in an attempt to relax 
the flexor tendons and ov ercome their contracture. Though 
this did not improve th? function of the fingers m i case it 
kept them from contracting further because with the hand 
sohd m extension there w as as much finger motion as there 
had been before operation Grasping in both cases was 
earned out wuth the fingers, which moved one-third of 
normal, and the strong, freely- movable thumb Both 
patients w ere pleased and at ease w ith a stiff w rist in ex- 
tension rather than with the former one in fle.xion One 
was free of all symptoms while the other continued to be 
sensitive to bums due to the prenously- impaired sensation 
lutings of 2-2-2 and 2-4-0 were given on a follow-up 
basis of 4 years, and i y ear 5 months 

GOXORRSEAL ARTHRITIS 

Gonorrheal arthritis rapidly produces fibrous 
or bony- anky-losis at the wrist and if, during the 
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acUvity of the disease, the hand is plaad m 
proper position there need be no >eason later for 
wrtst fusion However, when such wrists become 
ankyj<?sed in poor jrasition they must be cw 
retted In this case the 30 degree flenon dc 
formitj did not alJow the patient to flex the 
fingers compIcteJy She also suffered pain, m bad 
weather and upon lifting 

At opetsuon there sere 10 degrees of raolioB at the 
ridiotiavtculir joint while the reitiaiRing carpus wat a 
solid mass of hard and ehurnateij bone Chips from the 
mass were taken to fuse the radwnavtcular joint The 
«tist became soUd within j months in tj degrees ecten 
sion Because 30 degrees extensionwould have been better 
aa aiutomicai i was eiven There ivas no swelling pain 
tenderness or spasm but because 0/ an oceasMoal nucob 
ness of the fingen and stiffness after washing ebthea a 
symptomatic 3 was given Due to 75 degrees ot supination 
instead of 50 and a grasp Vi eaket than the Rormal side a 
functional 3 was gives 

These findings based on a 3 year 8 month follow <jp 
Study gave 6333 result 


SPASTIC PARALYSIS 


Wrist fusion offers much for the unfortunate 
victim of spastic paralysis (Figs crandti) The 
usual deformity of a Seted hand which the patient 
generally is unable to extend actively, assocuted 
with hyperextension or hyperflexion of the fingets 
>3 a weu Lnown condition In the mild cases 
fusion mpTovea funeflon by placing tie hand la 
extension allowing better strength and (notion of 
the fingers tn the severe cases the spattiaty 
prevents good finger function, but «x>sm<tically 
the bad position la overcome by fusion which in 
turn eases the paDent s embarrassment and im 
proves the morale In a sense also, luoction of 
the extremity is improved in that u is much easier 
to put the straight band through a coat sleeve or 
in a pocket than when the hand is is severe 
flexion 


Eight patients t>S both uses »jiging in ages from ij to 
15 years and suRenng the deformity the same length of 
tune received wrist fusions for defomuty tcsolung from 
vpasUc paralysis Each patient complained of inability to 
extend the hand ccmpleiely Sack of strength doe w the 
flexion deformity inability to eat wnte and tace shoes 
and failure of precision in handling smali objects 

AU had been fender treaimenl at this bo^wJ from 4 to 
ip years receiving exercises massage and braces Previous 
operations ineladed iranspbnuuon of the 8c»or carpi 
Ultlins and radialis to the extensors of the fingers and 
cervical ramiseciion 

The deformity vanes according to th« patient but gen 
eraily the elbow is flexed the forearm pronated qo degrm 
tfie wnst flexed ej degrees and adducted 45 degrees and 
the fingers extended except for the thiunb nbicfa is bdd 
adducted Most of the patients can open tbeu hai^ in 
flexion but in this position the grip is always poor OtMis 
have full ranee o! finger motion but fine iMvcm^ta are 

labored mco-ordinate and un«rUtn ^rely is there fiw 
motion of the elbow and Moulder but when such isjaesent 


result of the hand after operation « mei 

%e omrating time varied from 37 minutes to iti hour 
•ndoaelulf In s of the 8 cases theproamlrowofijooes 
removed in order to accommodate the shortened fleim 
of (be fiagero Such was not done in the 3 other asc, be 
cause good finger moti m was present before operation 
Uhen the navicufar lunate aad tnquetri! bones aie 
removed the cartilage is excised from the distal end of the 
radius proximal and lateral tsoecU of the lesser mid 
tanguUr proximal, medal and iirerai aspeca of the 
capitate, and proximal and medial aspects of the himate 
bones A cavity vs then made in the radial articular process 
care being uketi not to injure the epiphyseal line if it w not 
closed antf the head of the capitate 15 snugly buned ui the 
raduin Small bone chips from the radius are placed where 
necessary A long arm cast with die wrist tn 15 to 30 d« 
grees eiiensionandneutrallateralpoiHion jndthefmgere 
m 45 degrees extension m order to stretch the flexor 
mn^es is applied The cast shouU extend to the finger 
Ups and because the thumb generally presents an adduc 
tum deformity it should also be encased m plaster xnd 
held widely abducted 

Casts were worn from a to 4 months Those worn the 
sbonesf penod of tune showed less linger laotion dve la 
the rapid contracture of the fingers indicating that boldiiig 
the finger flexors stretched fot a longer period of time un 

S oves finger function for this teasoB fitott ast! now are 
ton for a period of >6 weeks After removal of theceit 
botsoaks massage andasUng are given forthewristplus 
bghi tiemusht the elbow and the fingers 
Afl fusions became solid mfhiB a {caffloitths eforptfor 
1 case which developed a pseudartbrosis 
One patient was OBUtted from the end result iludy be 
cause »e ignored reque$» to return for observalicn The 
roenigenogrom a months after orwretion cewaW fusion 
to be present but because a longer folio up could n®^ 
obtained the case was eliminsted from thu series The 
average follow up penod for Che T ivmimtng cuts nss r 
year a mouths 

A complete failure (►•x) was the end reialt in > 

A po degree flexion deformity of the hand niib the flexoi 
rausdes of the fingers tight and spastic n as present befote 
operation After operation the rsdius beiame fused to the 
namciibr and Jun&te bones but after removal of the cast 
motion was present between the s rows of bones and If 
tween the distal row and metacarpal bones Soon there 
loro the puU of the tight finger flexor muscles caused the 
bandtoassumethepositionofjsdegreM flexion Ai^ugn 
Ibis was better than qo degrees flexion itwasinsuSicieiit 
to unprovt function or appearance If the proxiMl row 
of boiws iudbetn removed in order to accomraodsle the 
short, S{»stic flexor tendons and 1/ the carpometscafpsi 
joints had been fused along with the tadiocapal joiot a 
difTerent result might have been obtained f®' ®* * 
comptew fusion an anatomical xero vias given 
operaUon passive motion was painful so f 
*«o was given A functional zero was also allotted because 
the hand was neither more useful not better in ai^raoce 
than befareciperitjon 

Fait resvdtsfa 41 441 33 ') wtreobUinM m 1 

Solid (uswnm good position without symptoms 
m a cases for an anatomical and symptonalic 4 ' 

fttsmo to sight ulnar deviation plus the 
pam tedttced the rating to a 3 in the other ” . 

UonaUy none of the patietiis gained much finger mo^^n 

a^ the fingers remained spastic and oncontroUaWc 
me there was improvement m tbeuppearanre of the hand 
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TABLE V —SUMMARY OF END-RESTJLTS IN ALL 
CASES OF SURC-ICAL FUSION OF THE I\EIST 
JOINT 


Condition 

Cases 

Per- 

fect 

Good 

Fair 

poor 

Fail- 

urc 

1 tin- 
known 

Tuberculosis 

23 

4 

S 

1 

1 3 

4 

1 3 

Rheumatoid ailhntis 


t 

7 

1 




Obstetrical parah sis 

z 


r 





Pohom> eJitis 

3 


= 

X 

! 

Fracture-dislocation 


Z 


1 


1 


VolLmann s paralj'sis 

2 j 

i 

! 

1 

3 1 



Gonorrheal arthritis 

I 


I 




f 

Spastic parali^is 

S 

r 

2 

3 


r 

Total 

44 

7 

16 

7 

1 3 1 5 : 

4 


and this pleased the patients \ery much Because of the 
cosmehc improi, ement a grading of i was gi\ en 

Good results (3-4-3, 4-4-3) occurred tmce One patient 
(3-4-3) had de\ eloped a pseudarthrosis following wnst 
fusion 2 years earlier. A second fusion was done because of 
pain, weak gnp, loss of active extension of the fingers, and 
poor appearance of the hand. The wnst became solid at 
1 80 degrees instead of 205 to 2 to degrees and an anatomical 

3 \i as given No longer was there any pain, a sjTuptoinaUC 

4 The gnp was now strong, there was complete active ex- 
tension and flexion of the fingers, and the appearance of 
the hand was no longer embarrassing because it was 
straight instead of flexed The patient stated that the 
whole arm could be used better Muscle power mcreased 
and there was improvement in voluntary function and 
control A functional 3 was allotted 

The end-result of the other case (4-4-3) was equallj’ as 
interesting because operation was agreed to for cosmetic 
reasons only Fusion occurred in good position and there 
was no pain, an anatomical and symptomatic 4 Before 
operation the gnp w as quite weak and there w as no finger 
motion except a few degrees’ flexion Eleven months after 
operation the gnp was fair and there was complete active 
fleaon of the fingers Extension, though, remained limited 
She could pick up objects more easdy and stated that no 
longer was it necessary to use her good hand to assist the af- 
fected arm in putting on a dress or coat Bemg a girl, she was 
extremely pleased that people no longer noticed the pre- 
viously deformed hand -A functional 3 w as granted 
A perfect end-result (4-4-4) occurred only once The 
w rist became solid m proper extension and excellent lateral 
petition There were no sjoaptoras The gnp was good 
There was full range of active extension and flexion of the 
fingers The patient stated that cosmetically the hand was 
V erj’ much better and that functionally the w nst and hand 
w ere at least tw ice as useful as before 


SUilMARt 

I Forty-four cases of surgical fusion of the 
w^st Joint for tuberculosis, rheumatoid arthritis, 
obstetrical paralj-sis, pohomj'elitis, fracture-dis- 
location, \ olkmann s paralj'Sis, gonorrheal ar- 
thritis, and spastic paralysis, are presented. 

2. A theoiy as to the etiologj' of secondary 


tuberculous involvement of the ulnar epiphi-sis 
in tuberculosis of the wrist joint is offered 

3 Tourniquet, operative, and plaster tech- 
niques are discussed. 

4. The operativ'e and non-operative treatments 
of tuberculosis of the wrist joint are compared. 

5. The proper functional position for a solid 
wrist joint is given. 

6. End-results from an average follow-up period 
of 4.1 j'ears are listed in detail. 


S. 
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MACROCHEILIA DUE TO HYPERPLASIA OF THE LABIAL 
SALIVARY GLANDS, OPERATIVE CORRECTION 

HERBERT COWVAY, MD, FACS, New Totk, New lork 


M ACROCHEILIA may be de£»ed is 

an abnormal or wessive size of the 
!ip Under this beading the lilera 
ture mcludesa number of ctinditions, 
either inflammatory or neoplastic in character 
Abnormal enlargement of the Iip, admitte(ll> rare 
in occurrence is given little emphasis in Uie stand 
ard references and te-sls of this da> One author 
(19) refers to macrocheiht as due to simple 1) m 
phangioma of the Jip Another (35) states that 
certain of the enlargements gf the tongue and hp, 
knoTin as macrogigssia and macrocheiiia arc un 
dovbtedly iymphttagioinstoas m rrattin? In a 
third text (5) it is noted that only m recent >ears 
have many c'camples of an exaggerated appear 
ance of the labiaf glands throughouc the mouth 
been seen The histones of cases reported m the 
literature often give such meager accounts of the 
clinical and patnological data pertaining to the 
condition that accurate classiticaiion of reported 
cases IS not possible My recent experience with 
3 cases of Qiacrocheiha uf the upper hp in uhich 
pathological examination of tissue removed at 
operation showed the enlargement to be due to 
increase m the sue and the number of fabiaf 
salnarj glands has led me to the concltjMon that 
this condiuoQ is more common than formerlj be 
lieved and that many cases of this tx-pe arc 
erroneously diagnosed as Jjmphangiomas 
Macrocheiiia, when associated with ulceration 
usually ma> be diagnosed clinicallv Sv-phiJis 
carcinoma, and tuberculosis ot the hp may be 
differentiated by the well knoMo characteristic 
signs of these pathological entities In the ab 
sence of ulceratton, how ever the diagnoais is more 
difficult Macrocheiiia without ulceration may be 
due to simple hyperplasia of the submucous salt 
vary glands, to ijm^angioma or Ij mphangiecta 
SIS, to elephantiasis or to hemangioma Of these 
hemangiomas are easily differentiated fax the com 
pressibihty of the swelling, its increase m sire 
when the head is placed m the dependent posi 
tioD, the presence of varicosities beneath the 
surface of the skm or mucous membrane and 
by the usually as> mmetrical contour of the swell 
mg True elephantiasis of the fip ma> fie ni«ed 

rr«n vbe DepMUnent Swsffy 
»o<I C«raeU CtJltgc 


o«t by fbecfcafacJemtic appearance o/its tfiicl 
ened and hypertrophic folds of skin and mucous 
membrane Macrocheiiia due to hyperplasia of 
the labial sahiarj glands is not easily diffeten 
listed dinicaliy from lymphangioma in the same 
location Both conditions present a diffu'v en 
fargement of the hp, non ^ematous nan com 
ptesstbk, non ulcerative The etiology of both 
IS obscure To add to the diagnostic difficuhs, 
perusal of the hterature retcals that there also 
exists confusion in noinenclatuie The term mac 
rodietlia has been used to group a number of 
eases in uiich (he reports give no data regard 
ing htstopathology but the lesion is presumed 
to be lyrniphangiomatous Again, cases of simple 
hy^rplisia 0/ the IsbisI glands are refeired to 
aa adenomas of the lip though no cvtdeQce of 
encapsulation of tumor tissue is present Under 
the term doubiebp, a few authors have « 
ported cases with details of operative correc 
Hon of the deformity but without complete data 
regarding histopaihofogical examination of the 
tissue removed In the German literature there 
are several records of cases of macrochetlia asso- 
cmed with Wepharochalasis and enlargement of 
the thi roid gland Referring to these as ca cs of 
'hseber s svndrome subsequent authors attempt 
ed to set aside a new ciinical entity Records of 
simitar cases do not appear in later years C in" 
the names, cheilitis giandolans apostematova 
or mvxademtis labialis Volkmanii dfscril<c« as 
macrocheiiia a lesion charactericed by eievatims 
repre«enting muciparous glands with dilated 
foflicufar orifices which adnutCed a fine probe am) 
from which mucoid mucopuruient or 'emus 
fluid could be expressed \ recent report by New 
and Rifch attempts to set aside a new diwraJ 
entity based on records of 67 cases of permanent 
enlargement of the bps and face secondan to re 
cumng SK filings and associated watii facial para) 
ysis Their information on pathological exanunJ 
tionof biopsy tissue is very meager They stale 
Specimens 0/ tissue were taken for biopsy "t a 
fewcases before treatment but nothing was Joun 
other than ctiematous tissue containing 

cvtes Touraiae and Solente h^te 

the prccancerous nature of the condiUnn wiucB 
they designate cheibtis glandularis 
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One of the 3 cases which have been under my 
personal observation and treatment presented the 
“double hp” appearance as described in the Ger- 
man literature, &is patient has developed mucous 
fistulas of the tj-pe described by Volkmann. 
Another exhibited recurrent swellmgs follow ed b}' 
permanent enlargement of the lip associated with 
facial paral3'sis as descnbed by New and Kirch. 
Yet, all 3 ha\'e shown the same underl3’ing patho- 
logical changes in the tissue of the enlarged lip, 
namely, h3-perplasia of the labial salivar}’- glands. 
In the case in which there was an associated 
parah'sis of the facial neiwe (Case 2). microscopt' 
revealed, in addition, a diffuse inflammation of 
the submucous tissue I have preferred to classif3' 
these 3 cases under the name “h3-perplasia of the 
labial sahvar3- glands” rather than under the 
older term “cheilitis glandulans,” recognizing 
that the h3'perplasia ma3- occur either with or 
without evidence of inflammation 

UTERATtmE 

Bouisson in 1869 referred to tumors of the 
labial salivary glands and stated that, as 3'et, 
these conditions had not been subjected to nu- 
merous precise obsen'ations. In 1S70, Volkmann 
gave the name cheihtis glandularis apostematosa 
or m3'.\'adenitis labiahs to a S3Tidrome which he 
had obseiw’ed in 5 cases, 3 of which had S3'phihs 
The lower bp w as affected in all 5 In these cases, 
careful e.xamination showed that the sabvarx- 
glands of the bp had become “hempseed size,” 
were swollen and were palpable as uneven masses 
in unusual number Ex-erting the mucosa of the 
lip outward one could see that the excretor3' ducts 
were so dilated that a probe could be inserted B3 
pressure, which caused 0013- mild pain, an opaque, 
mucous or purulent secretion could be expressed 
Wright in 1884 described a case m an iS 3’ear old 
bo3'. Sw’elhng of both lips had been present since 
birth The glands were palpable beneath the 
intact mucosa Successful removal was accom- 
plished b3- a 2 stage operation There was no evi- 
dence of infection No microscopic examination 
was made In 1S92, Miles reported a case of en- 
largement of the upper lip in which, on gross 
e.xamination, the labial glands were found to be 
fixperlrophied In the same 3’ear Fraenkel at- 
tached the name macrocheiiia to an enlargement 
of the lower lip due to an adenomatous tumor of 
this region Reproduction of the drawings of the 
gross specimen and the microscopic picture arc 
shown in Figure r The gross spedmen was de- 
scribed as a “pearl-like string of tumors ’’ This 
patient was a 3’outh of 19 3 ears, and the sweUing 
of the lower hp had been present since the age of 


4 3'ears The lip was so enlarged that closure of 
the mouth was difficult The patient was operated 
upon and a successful plastic result was achiex ed 
bv' Dr Schede. A sfinbar case was reported bx* 
Eisendrath in 1904- The patient, a 16 x’ear old 
bo3',had noticed swelling of the bps when lox’ears 
old. Microscopic examination of the tissue re- 
moved showed “normal labial mucous gland sub- 
stance ” There was assodated ptosis of both 63-6- 
hds In 1905, Lindenberger described the case of 
a man in whom the sweUing followed a blow on the 
bp received 15 x’ears earber Gross pathological 
examination revealed a number of small glands 
“slightl3' larger than buckshot ” No microscopic 
e.\'amination was made Donati in the same x'ear 
descnbed the same condition in a 20 3'ear old man. 
The swebing in the upper bp had been present for 
8 3'ears The excess tissue was e.xcised and micros- 
cop3’- revealed that the ox’ergrowth was due to 
enlarged mucous glands. Masera reported 2 cases 
in 1911. One occurred in a 24 3'ear old woman; 
another in a 3'outh of 19 3’ears. hlicroscopic 
e.xamination proved the tissue to be composed 
chiefl3'- of numerous acinous labial glands with 
man}’ excretoi}' ducts This author bebeved the 
macrocheiba of the upper bp to be due to h3'per- 
trophy and h3'perplasia of the labial mucous 
glands. Roussel, in 1906, reported a case in which 
the lower lip bad been swoUen for 3 3’ears. hlucous 
fistulas and luetic skin lesions were also present 
and no report of microscopic exammation is given 
In 1915, Stelwagon adx’anced the theorx’that the 
enlargement of the lip is due to adenoma of the 
mucous glands of the lips and is not due to 
S3’philis. He based his conclusion on the clinical 
reports by Volkmann (5 cases), Sutton (3 cases), 
Fox (i case), Schamberg (i case), and Purdon 
(4 cases) In the 3’ear 1920, Ascher (i) described 
a case presenting the S3’ndrome of blepharochala- 
sis, struma and double-lip. Vlrths (1920) re- 
ported a case with similar bd changes and dooble- 
iip without the enlargement of the th3Toid gland. 
In 1921, Weve descnbed as “s3’ndrome Ascher” 
the case of a 27 3 ear old health3- soldier who 
e.xhibited blepharochalasis and double bps, both 
present since the patient was 4 3’ears of age Later 
(1922) Ascher (2) described 2 additional cases of 
the same S3’ndrome. One occurred in a 16 3’ear old 
school girl, the other m a man of 39 3’ears, w’ho 
had sw’eUing of the e3’ebds, double-lip, and pain- 
less swebmg of both parotid glands Ascher re- 
marked that, in x-iew’ of the raritx’ of falepharo- 
chalasis and as web the infrequent occurrence of 
double-bps, the simultaneous appearance of the 
two conditions in patients with sex’ere struma was 
noteworth}’. In 1920, Hatton descnbed a case of 
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macrocheiia of the upper hp due to 
the mucous glands The patient s^as a man, aged 
26 jears Microscopic section shoned numerous 
mucous glands Dorrance (1922) reported a case 
of double lip present for 9 jears in a patient ai 
j ears of age Gross exaroinauon of the specimen 
remoxed from the upper lip showed enlargement 
of the labial salivary glands No microscopic re 
port was gnen In 1922, Roedelius dcsoibed a 
case of macrocheilia of the lower lip with severaJ 
small sinuses which admitted a probe and from 
which mucus was discharged RoedeJius' patient 
was a 45 jear old man The enlargement of the 
lip had been present since childhocd In infancy 
the patient had a plastic operation for harelip 
Roedehus advanced the opinion that m patients 
with congenilal harelip the protrusion of the 
lower hp might be a factor in CTCiting activity of 
the mucous glands thus leading to their over 
growth In 1930, Mejer reported 2 cases, one a 
10 jear old school boy and another, a young 
woman of a$ years The author commented oa 
the mar&ed aonormahty id shape of the alveolar 
process of the upper jaw in both cases The 
operative procedure used in these 2 cases follows 
To reduce the enlarged lip to normal siee 3 irans 
verse eihpucal incisions were made on either side 
of the mi^ne Another vertical eihpucal incision 
waa made in the midime Yedgeshaped sections 
of tissue were removed from all 3 areas Mever 
chose to call the condition ectropion of (he hp 
and stated that the histological eramtnation in the 
3 cases showed the membranes the labial glands 
and the surrounding tissues to be normal Rosen 
stem, in 1932 reported a case of Ascherssjn 
drome m a t6 year old school girl la this pa 
lient there was enlargement of both bps a lend 
ency toward hj’perthyroidism, and cnJargemenl 
of the eyelids Because the enlargement of the 
bps devdoped at the onset of menstruation 
Rosenstein behev ed the macrocheiha to be due 
to a disturbance of the endocrine glands In 1933 
Bejarano reported 2 ca«es of cheilitis glandulans 
in association with epithelioma In both cases it 
was the lower lip which was involved The au 
thors admitted that it would be a grave error to 
generaiize on cheilitis glandularis as a gencuc 
factof m epitlielioma of the hp Towramc and 
Solenle (J933-1935) described 2 cases and re 
viewed 41 cases from the liieraiure One of lb«r 
cases was a lesion of the lower !ip of t> months 
duration m a man 62 years of age The second 
enlargement of the lower lip occurred m a 
woman of 60 years The lesion was of a fm 
months' duration In the first case a s-mall spindle 
cell epithelioma was found at the base of the in 


fundibulum Of the 41 cases m the hieraiure 
which they reviewed 12 per cent showed malig 
naat changes and were considered by ihein Is 
precancerous Eitner reported 9 cases m 1933 « 
these, 3 showed enlargement of the tjthd> m 
addition to the double lips but none edubited 
signs of enlargement of the thyroid gland The 
pathi^ogical eTammation is not reported h 
1933 New and Kirch presented 67 patieuls wiih 
focalized swellings of the face Regions involved 
by tlve swellings were as follows upper hp, jS 
cases cheeks, ti cases lower hp 9 cases cose 
4cases eyelids 3 cases, upperalveolarproce«s 
cases As already staled, in 13 per cent of these 
there was an associated facial paralvsis No refer 
ence u made by these authors to Aseber s reports 
and they do not comment on the coticumiianc 
swelling of eyelids and bps ta the same paurct 
As stated before, the data regarding pathological 
evamination are very meager in this report 
Possibly many of the cases of macrochetha m this 
senea were due to hyperplasia of the labial »Ii 
vary glands Their treatment as outlined in 
solved repeated injections of boiling water into 
the swollen area After fibro«is occurred, the 
redundant tissue was removed b\ surgical es 
cision In discussion of the pre eataUon of New 
and Kirch, Beck has given a meager account of 
3 cases 3 of which had a history of facia! paralysis 
and Wilson briefly reported 4 cases of faaal s«ell 
mg, i of which involved the lips 

evsE RCrORTS 

OiSC I J S (Sttt lock Hc^ptUi Ciit Ve wSMi) 
Ib Aj>ird ioj6 a sS year old white man s iitirae iJn'« 
by vccvipation presented tutnseil »t the plastic suJSeiy 
dinic ot ibe New Votk Hospital with theeSuet compIaiM 
of VvelUng of ibe upper hp Hesteted thai without ttautni 
or other antecedent cause he «a* startled on swsl.rrinj'One 
rnormoo to find hw upper bp previously normal lu si« 
swotieB to huge proportions Jle dewed aoy 
counter There was no injury TheswelhrifpeR'iK^w 
the 6 yean poor to hu sUuasaion 10 the tlmic wunoui 
nurM yjinitioa m siee There was no , , 

anytime no history of »ny aUergve disease 

received frequent treatments for chronic yn^itia oj 
antra donng the previous 6 years lie had *, 

several dmi« in New Vork Diy asking for coreertioa of 
dm deformity ol thekp Each lime 
ferted At one insuiution complete allerpc eiaminauon 

trav done without si|ni}icant finding ■ 

Physical eMounaiion showed a d^>ae 

the entire upper lip so that it prolroded in unsighUy man 
oer Palpation of the !ip rev ealed that the wkirgerom 
not due to edema and it was not 
irere no vaocositiw over eicier the cuUnecM -v^ 
surfaces No bmt could be heard ttad>giUlpr^^ «* 
swelhogfelt sbotiy Lowenrg ol the bead did not « 

•s loi^ase vti the sue of the bp 

raacom membrane shoved no ulccmiion ^ „ 

tubs The tongue was not enlarged or furtowed 1 
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■nasno cen ical adenopath}' and the thjTOid gland was not 
palpably enlarged The mucous membranes of the rhino- 
pharjus were hj-pertrophic, and Iwth antra were cloudy 
on transiUumination The teeth were in good condition 
Pre-operatice photographs are show-n in Figures 2 and 3 
Blood count showed white blood cells, 11,300; hemoglobm 
104 per cent 

On Apni 23, 1936, plastic etcision of a large li-shaped 
wedge of h>-pertroplued labial tissue was done through 
an incision in the mucous side of the lip (Fig 15) 

Operation and restdl At operation, the tissue was 
roughly nodular, cut section allowed for the bulging of 
minute yellowish nodules the size of a pin-head The fibers 
of the orbicularis oris muscle were hj^pertrophied Bleed- 
ing points were hgated with fine catgut and the edges of the 
wound were approximated with on-end mattress sutures of 
fine silk Immeihately after operation there was intense 
swelling of the upper hp The postoperatiie edema con- 
tinued for 6 days despite the constant application of com- 
presses moistened with hjpertonic sahne and mouth irriga- 
tions with the same solution From that time on the lip 
slowly decreased in size. Fi\e weeks after operation it 
appeared appro.’omateh' norma! The sw elling has not re- 
curred since operation was performed 20 months ago 
Postoperatii e photographs are shown in Figures 4 und 5 
Pathology Pathological examination was made by Dr 
X C Foot The specimen consisted of tissue removed from 
the hp It measured 6 centimeters in length, i centimeter 
in thickness, and i centimeter in width It w as apparentl}' 
composed of the normal constituents of the hp, but there 
were numerous node-hke masses at the core within the 
laj er of the muscle There was no evidence of encapsula- 
tion Jlicroscopic exammation of the specimen did not 
show any of the characteristics of Ijmphangioma The size 
of the lip w as increased mainly by excessiv e h\-perplasia of 
the labial sahvary glands These were predoimnantl3- 
mucous in tj-pe although some serous cells were found 
There was an apparent increase m fibrous tissue Photo- 
micrograph IS shown in Figure 6 
Diagnosis Macrocheiha due to hj-perplasia of the sub- 
mucous, labial, saUvaiy glands 
Case 2 B L (Xew York Hospital Case Xo 169560 ) 
This patient was a 2S > ear old Jewish housewife, mother of 
2 children, who presented herself for treatment for the 
first time m May, 1937 A year before admission she 
awakened one morning to find her upper hp intensely swol- 
len There was no known related cause The swelhng in- 
creased for the next 2 months and then during a 4 month 
period decreased somewhat but the hp did not return to 
normal size For 6 months prior to adtmssion to the hos- 
pital, the patient had attacks of vertigo, chills, hot flashes, 
occurnng at about 3 week intervals and alwaj's followed by 
an increase in the degree of sweUing of the hp In about 
r 2 hours the sw elhng w ould reach its maximum and there- 
after for 7 to S dajs it w ould decrease until the next cycle 
started Menstruation ceased m 1936 following the birth 
of her last child 

Se\ en \ ears before admission to the hospital and again 
6 j cars before admission the patient described w bat appar- 
ently was a paralj'sis of the left side of the face, evidenced 
b}’ mabilitv to close the left ej e or to use the facia! muscles 
on both occasions There was no history of idiosyncrasy to 
food or drugs Patient had not used hpstick in 7 months 
Sev era! times leeches had been applied to the Iip in unsuc- 
cessful efforts to reduce the sw elling The appearance of the 
patient before the onset of the defomutv is shown in Fig- 
ure 7. 

W hen the piticnt was presented at the plastic surgery 
chnic of the New York Hospital, facial examination show ed 
a diffuse swelling of the upper hp (Figs S and g) The en- 



Fig I Reproduction of drawing of specimen and micro- 
scopic field from Fracnkel’s case of macrocheilia due to 
‘ adenomatous tumor” of the labia! sabvary glands 

largement caused ectropion of the mucous membrane and 
allowed the upper hp to protrude in unsightly fashion 
The swelhng was not compressible There was no pitting 
of the skin and there were no varicosities over the surface 
of the Up The hp was not tender There was no bruit. 
Close inspection of the mucosa of the lip show ed the pres- 
ence of numerous submucous j ellowish w hite nodules vary - 
mg in size from i millimeter to i centimeter The hp felt 
“shotty ” Lowenng of the head caused no increase in the 
suellmg Inspection of the mouth showed that the tongue 
was larger than normal and its surface presented the fur- 
rowed appearance of the geographic tongue. The teeth 
were in good condition There was no evidence of disease 
of the paranasal sinuses General physical exammation 
revealed nothing remarkable Blood count show ed white 
blood cells, 9,4CX5, hemoglobin 104 per cent. Kbne exclu- 
sion and Kline diagnostic tests w ere negativ e. Differential 
blood count adult polymorphonuclears, 33 per cent; im- 
mature polymorphonuclears, 32 per cent, lymphocvtes, 
33 per cent 

Operation aid result On May 25, 1037, the patient was 
operated upon under colonic ether anesthesia. The hp was 
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redueed to approximately normal sue by the excision ol a 
transversely placed elliptical vedge of mucous membrane 
submucous glandular tissue and adjacent bypertrophied 
musculature of the orbicularis oris muscle (Fig it) Pro 
fuse bleeding nas controlled uith ligatures of triple pUin 
catgut Edges of the nound uere approximated «itn on 
end mattress sutures of £ne silh Twenty four hours after 
operation the patient had a violent chill and (be tempera 
ture rose to 40 degrees C (rectal) \ blood culture taken 
at this time showed no growth Over a period of 4 da> 
the temperature dropped slowly to normal It was a full 
month afteropera tion before the postoperative edema sub 
sided completely The cosmetic result assbownio Figures 
10 and ti was maintained foe d months after operation At 
that time the patient again eepenenced a mild cbiU v ertigo 
and fever after which moderate swelling of the lip wax 
again in evidence A normal menstrual period followed 
(after an iS month period of amenorrhea) and the lip re 
turned to normal sue Two subsequent menstrual periods 
have occurred to date without recurrence of the symptom, 
or of the swelling of the lip 

Patholegy The microscopic section of tissue removed 
by biopsy preliminary to the plastic operation showed 





hypertrophied bbial mucous glands which wi 

in number In addition there was evidence ol 

Cammation They show ed no ev idcnce of malignant ebangs 
and were contained m a fibrous tissue stroma Eiamina 
tionof tbespecusen removed at operation is desenbed by 
Dr N C Fool es follow s SecUons through the lipihw 
a very marked hypertrophy of the mucous glands which 
aremereasrdin number and show complete structure with 
ducts Just beneath the mucosa there is a diffuse infianuna 
(ion of the submucous tissue in which numerous tubercles 
are present with giant tells epithcleid cells and lymphs 
eytes This has the appearance of a rather dilhse sarcoid 
Tubercle bacillus stains show numerous diplococei snd 
other bacteria but tubercle bacilli ns such are not found 
Tbere are large numbers of mast cells The lesion then 
has some res-mblsnce to that of lupus vuleans engrafted 
upon the glandular hyperplasia already noted Other sk 
lions show extensive innammatory reactiins probwiy 
secondaiy to biopsy 1 hotooucrograph is shown 111 


Did imu Macrocheilia due to hypertrophy and hyper 

plasia of the labial salivary glands in assocuUon with non 
specific cheilitis 

From the viewpoint of the clinician these find 
ings ta microscopy in association w ith the unusual 
postoperative febrile reaction the transient faaal 
palsy (most probably inflammatory), and the 
intermittent increase m sue of the swelling of the 
lip before operaUon gav e evidence of the fact that 
m addition to the hypertrophy and hvpcrplasia 
of the labial salivary glands, there was also present 
some degree of non specific cheiliUs 


Case 1 M I (Case of Dr W Det\ tndrus) A 3} 
vKir nM «hile woman nrcsented herself for correction of t 


year old white woman presented herself fo. ’■“■••'j-j-- ,1, 
Comity of the upper lip whi h had ,,„„j 

fir«t timefoUon me an iniury (fall down the sUirs) fustam 


first tune follow mg an injury (falldowi. - . , 

It years earlier The enlargement had 
sSrwOon in size There was no history of facial 
IQ childhood the patient had measles mump« 
cough and chickerpox There was no 
of the paranasal sinuses and no evidence of allergic 
The h^ory was otherwise irrelevant Patient 
^Uve rerrection of deformity for its cosmetic effect 
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Fig 7 Fig S Fig 9. Fig 10 Fig II. 


Fig 7 Case 2 Photograph of patient taken before the 
occurrence of the deforming enlargement of the upper Up 
Fig 8 Case 2 Pre-operati\ e front iievi shomng the 
enlargement of the upper lip The suellmg increased pen- 
odicaiiy and on too occasions there was transient facial 
paral>-sis 


Fig 9 Case 2 Pre-operativ e profile showing the e^ces- 
si\e enlargement of the upper lip 
Fig 10 Case 2 Postoperative front view shooing the 
condition of the lip 6 months after plastic operation. 

Fig II Case 2 Postoperative profile taken 6 months 
after plastic operation 


Physical e-vammation showed diffuse enlargement of the 
upper Up with a transverse furrow which was most pro- 
nounced when smiling or laughing This conformed to the 
description in the German literature under the term 
“double-Up ’’ There was indentation in the mucous mem- 
brane at the point of attachment of the frenum Palpation 
of the lip revealed that the enlargement was not due to 
edema and it was not compressible Xo varicosities were in 
evidence. Xo bruit covdd be heard over the swelling 
Lowenng of the head did not cause an increase in the size 
of the Up On digital pressure the Up felt nodular There 
were no ulcerations, fissures, or fistulas Eiammation of 
the neck rev ealed no enlargement of the cerv ical glands or 
of the tlijToid gland There w as no ev idence of disease of 
the nasal sinuses and the teeth were in good condition 
The remainder of the phjsical examination was negative 
baborator>’ data white blood celb, 9,450, hemoglobin, 
go per cent, blood, KUne, negative, Wassermann, negative 
Photograph of patient is shown in Figure 13 

Opcratwn and result On August 4, 1934, Dr Fndrus 
excised an elliptical segment of mucous membrane and 
underljang tissues approximate!) 3 bv i centimeters m size 
from the right upper Up and a similar segment from the left 
upper lip The wounds were closed with interrupted su- 
tures of catgut Mm operation there was moderate swell- 
ing of the lip This receded to norma! m 10 da) s 

Pal/inlogy Gross examination of the specimen showed 
h\-pcrplasta of the submucous tissue There was no tend- 
cnc)- toward encapsulation of the h)'perplastic tissue 
Microscopic examination showed excessive h)'pertrophy 
of the submucous sahvaiy glands These tended to arrange 
themselves in small nodules as shown in Figure 14 The 
cells were both serous and mucous m t)pc There was an 
increase in fibrous tissue 

Dwjiiosis MacrocheiUa due to hv^perplasia of the sub- 
mucous salivarv glands with “double-lip” formation 

Three )cars later the patient reported for examination 
because of a recurrent swelhngon the right sidcof the upper 


lip In the interim there had been no swelhng E.xamina- 
tion showed that a nodule i centimeter in diameter was 
present in the line of closure on the mucosal side of the lip 
It was punctured and saliva exuded A small fistula re- 
mained Photograph of the patient at that time showed 
that a suggestion of “double-lip” formation was still pres- 
ent .At a second operation the excess labial tissue was 
excised Microscopic examination of the tissue removed 
showed a picture similar to that desenbed The patient 
has remamed well to the present date, 5 months after the 
second operation 

After a careful rexaew of 129 cases of macro- 
cheilia collected from the literature and a personal 



Fig 12 Case 2 Low power photomicrograph Tissue 
adjacent to hv-perplastic labia! sahvarv- glands show s much 
evidence of chronic and subacute mfiammation 
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Fig I? Case 3 Front view showing the double lip 
(onnatioo of the upper Up apparent on laughing 


studj of 3 additiooal cases, it is strtLingly appar 
ent that the etiological factor in this local altera 
tion of the labial salivar> glands has not been 
determined Because the enlargement of the lip 
ttas present in some cases from earl> childhood 
certain authors ha\e held to the theof> that the 
abnormal enlargement of the lip is congenital in 
origin The underdevelopment of the upper jaw 
as a cause of over actmtv of the under hp mth 
consequent stimulation of the mucous glands as 
observed by one author has been not regular)) 
noted b) others The presence of mucous fistulas 
with associated infection (cheilitis) m certain 



' Fib 15 TechmqueofcbedopUsty 
b^rpbsUc gbnduhr tissue is eKi ed 



Fig «4 Case 3 Low power photomioograph of tissue 
removed from the upper bp at operation Note the Mper 
trophy and hyperplasia of the labial silnary glanas. 


cases has given rise to argument for the infectious 
nature of the disease In none of these cases «as 
the bactenological evamination adequate w 
carding specific infection many of the later case 
worfs stale that serological tests for svphilis 
were negativ e in the eaihcr cases in^ 
tient evhibi ted clinical signs of svphihs at the same 
tune that the lip was enlarged, there is no con 
elusive evidence that the 
manifestabon of that disease A few of We « 
scnptions oi cases associate the on-^t oUne en 
Jargement with an antecedent trauma The 'ast 
majontJ however, do not give a “J. 

and the evidence, on the whole, is against 
trauma as a causal factor in X 

submUOTS gknds That the htTej'?" 7"* 
uon ol the labial salivat, claads ts not neopMC 
,n ongin is fat oted b) the fact that not one of ftj 
cases has shown true tumor 
mam of them have been recorded as ad^om« 
The formation of adenoma 
glands of the lip appears the 

the tare occurrence of true the 

major salivar) glands J^ocusiona! 

submavilhr) and the sublingual 
reports of adenoina of f or not 

excited academic discussion as to 
the tumor was a true adenoma or H. pf 

On the basis of a few reports of 
the labial salivar) gland, m f that the 

anoma of the hp, it has been gg 
condition IS precancerous This beliei 
strengthened by this study . ^ ^ 

ReJ.td.ng Ihetop., .1 »>« 
gical excision has given highl) satisfa * of 

Radium therapv x ra> therapy, and J 
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boiling water have been suggested. Adequate 
follow-up notes are not available on the cases m 
which these methods have been used 
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Fig 13 Cases Front view show ine the 'double hp 
forma Uon of the upper bp apparent on uugbmg 

gtudy of 3 4ddUWQal cases, it is strikingly appar 
ent that the etiological factor in this local altera 
tion of the labial salivary glands has not b«n 
determined Because the enlargement of the lip 
was present m some cases from earl> childhcx^ 
certain authors have held to the theor> that the 
abnormal enlargement of the lip is congenital in 
origin The underdevelopment of the upper jaw 
as a cause of over activitv of the under lip with 
consequent stimulation of the mucous glands as 
observed b> one author has been not rcgularlv 
noted by others The presence of mucous fistulas 
with associated infection (cheilitis) m certain 



hypeipl^tic glandulsr Ussue « e«ised 



Fig 14 Cases Low power photomicrograph of tissue 

ttmoued from the upper bp at operation Note the h)-pet 
trophy and hyperplasia of the Uhial salivary gunus 


cases has given rise to argument for the infectious 
nature of the disease In none of these cases was 
the bacteriological CTamination adequate Ke 
carding speeitic infection, many of fie later rase 
records state that serological tests for svpnilu 
were negaiive, in the eailm cases in ".h^h we ^ 
tient exhibited clinical signs of syphilis at the same 
time that the lip was enlarged, there is no con 
elusive evidence that the macwheilia was a 
manifestation of that disease A few of the 
scnplions of cases a«sociate the onset of the en 
latcemcnt with an antecedent trauma The vast 
iMjono, ho«e>er, <l» “W'* '"‘“'i'K! 
,nd Iht tvidEiice on ihe whole is ^ 

mnmn os o consol factor m “ T 

submuOTS glonds Thot the hlP'tP'f “ 5 ,” 
tion of the labiol saliv oiy gfa»^> “ ""P'JS 
in ongin is favored bj the fatt that n , . 
cases has shown Inie tumor 'o™?'”” 
manv of them have been recorded as 
Hie formation of adenoma ’,“ij„^f 

glands of the bp appears "”P">!”'’'' fte 
Sie cate occurrence of true o*”" ® ‘J ,1, 

inajoc salivary glands, occasional 

snbaiaeillat) aad ll>' a 
reports of adenoma of these fl' " 

earned aeadem.c discussion as 
the minor was a true adenoma or f „[ 

Oa the basts of a tew reports of '°[b ar 
the labial salivar> glands m j the 

ctnontn of the lip, it has !>«“ „ not 

condition is precancerous This tieuei 
strengthened by this study 

Regarding therapy, it may he su 
gical excision has given higW) , miections of 
Radium therapy a ray therapy, andmj 
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high percentage of acute sprains are secondarj' 
to an insufficienc}*. 

The functional decompensation of the back is 
associated with so called poor posture which 
means an increase of all the normal cun'es and a 
shifUng fora-ard of the body center of gravity. If 
the rounded dorsal k\-phosis has been of long 
standing there is a tendencj’ to fixation in this 
area, this fixation must be broken down and the 
abnormal cun-ature corrected. 

The principle by wliich this correction is ac- 
complished is based on the fact that 80 per cent 
of the motion of the spine is in the lumbar area 
which is mobile. With the patient bending for- 
ward, a body jacket is applied to fix the pehas and 
the lumbar area. Any correction that occurs must, 
of necessity, be above the cast and in the dorsal 
area The body-righting reflex automatical!}’ re- 
quires the patient to correct the rounded dorsal 
^yihosis (4) The bending forw ard plus overhead 
extension b}’ means of a Sa} re head-piece, tends 
to decrease the lumbar curve, this correction is 
retained since the cast is applied in an over- 
corrected position. 

The technique by which this method is carried 
out is as follows; The patient is fastened to a 
crossbar on a vertical frame and the head-piece 
adj'usted so that a satisfactory overcorrected 
position is established, the patient is tied to the 
crossbar and the Sa}’re extension is fi.xed so the 
position is retained until the cast can be apphed 
(see photographs) The average cast requires 
eight rolls of fast-setting, 6-inch orthoplast 
plaster After the cast is applied it is trimmed 
above and below , above, so that the cast comes 
to about the tenth dorsal x'ertebra in the back 
and slightly above the umbihcus in front, and 
below, so the patient can sit comfortably and is 
able to lace his shoes. To correct the deformity 
completely it is sometimes necessarx’ to change 
the cast as many as three or even four times, 
cccasionally a single cast is all that is required 
The length of time that the cast is worn is deter- 
mined by the rapidity wnth which the correction 
IS accomplished The recogmtion of correction is 
' er}' simple since the cast becomes too loose and 
the patient pulls out of it It is obnous that the 
cast does not change, therefore, the patient must 
have changed, and the change — if the position 
were correct — necessarily, will be in the nature of 
a correction of the deformity 
It IS necessar}- not only to correct the deformity 
and protect the back against further irritation, 
which is accomplished b\ the cast, but it is also 
essential to re-establish the normal capadu of the 
back IMieii the cast has been applied, strain can 


no longer occur in the lumbosacral or sacro-ihac 
areas; the weight is transmitted from the dorsal 
area onto the pelvis by means of the cast. This 
protection permits the inflammation to subside 
even though the patient is up and about A proof 
that this actually occurs is the frequencx' with 
which patients who have had low back pain for 
years are reheved immediately upon application 
of the cast. 

To increase the capacity of the back it is essen- 
tial that the structures hax-e normal exercise, with- 
out strain We have already learned how the cast 
protects against the strain Since the cast ends in 
the lumbar area it is possible for the patient to 
pull himself up so that the cast does not support 
him. This stretching is the primar}’ functional 
exercise. In addition, a system of exercises is 
prescnbed xnth this fundamental principle as the 
basis (3). These exercises are supervised so that 
they are carried out with accuracy. As the muscle 
control and strength of the patient increase, more 
e.xercises are added, the e.xercises must always be 
practical. Since there is a general fatigue present 
m cases of functional insufficiency of the back, 
periodic rest is prescnbed This is done to avoid 
chronic strain and means that the patient lies 
down in any position he desires (he may read or 
listen to the radio) for from 10 to 30 minutes ever}’ 
2 to S hours, depending upon the need of the 
mdix’idual. After each rest period the patient 
carries out the exercises .As soon as it is physically 
possible, sports are permitted Frequently it is 
possible for the patient to play golf or tennis 
while the cast is being worn. 

The secondar}’ deformities are automatically 
corrected by means of the cast and e.xercises 
The costal angle is increased, the lung e.xpansion 
is enhanced, which means an increase of Htal 
capacity, the pendulous abdomen disappears as 
soon as the muscles become strong enough to hold 
the abdomen flat, which results m a decrease of 
the waistline Often the waistline decreases as 
much as 5 inches during the course of treatment, 
which is ver}' gratif}mg to the patients, particu- 
larly the w omen The assoaation of weak feet and 
pes x’algo planus with the functional decompensa- 
tion is x-erx' frequent. Corrective shoes are pre- 
scribed and correct gait is taught, which means 
holdmg the erect position of the bod}- and walkmg 
with the rolling gait 

Verx- frequently the fatigue is due, at least in 
part, to malnutrition; this phase is studied and 
proper diet and tonics are prescribed In con- 
sideration of Schanz's findings of osteoporosis of 
the xertebr® in cases of funcrional decompensa- 
tion, It has been customaiy to prescribe calcium 



THE TREATMENT OF LO\V BACK PAIN DUE TO 
FUNCTIONAL DECOMPENSATION 

EAIJL D W HAUJ)FR, M D F /I C S Chicago, Zdinois 


F UNCTI0\AL decompensation is an im 
balance between the capaatj of the 
structures of the back and the ph^siolog 
ical demands made upon them (i) A 
decompensation implies an msufficienc> of stnic 
ture and resultant disability Just as cardiac 
decompensation does, so a decompensation of 
the back gives rise to certain symptoms and 
findings 

The symptoms are low back pain and tiredness, 
this faille of the back is often associated with a 
general fatigue The primary symptom, however 
is pain which is variable m character The first 
pain noted is usually generalized and is m the 
muscles, with associated stiffness on arising after 
rest Later the pain localiresand may involve the 
lumbosacral angle or the sacro-iliac joint The 
interpretation is that the ligaments have been 
stretched and are inflamed If the condition per 
sists the joint becomes inflamed and a true 
arthritis develops 

The objectiv e findings m decompensation of the 
back are impaired muscle tone and an increase of 
the normal curvatures of the spine, with tender 
ness over the lumbosacral and sacro iliac areas 
This means poor posture, a rounded dorsal 
kyphosis and increased lumbar lordosis and in 
extreme cases a right dorsal and left lateral 
lumbar curvature the abdominal muscles are 
weak and the abdomen sags In the acute phase 
of this condition there is a sudden catch asso- 
ciated with lumbar muscle spasm loss of the 
lumbar curve, a protective list with a pelvic tilt, 
and limitation of motion in the lumbar area 
Associated with this condition we frequently find 
a low blood pressure, sccondari anemia nutn 
tional deficiency and a low metabolic rate These 
are, in reality, causative factors bciatica is a 
frequent complication, explained on the basis of 


nif:ATJi£\r 

The treatment consists first, m reliev mg the in 
flammation, second m correcting the deformity 
and third m re establishing normal capaciiv 
The acute inflammation caused by a sudden strain 
requires immediate bed rest, if it occurs dunng the 
course of the mdivndual s occupation, he is ad 
vised to lie down until the muscle spasm relaves 
As soon as the acute spasm has subsided suf 
ficiently, the patient is either strapped with ad 
besive or hospitalized He is allowed to be m tie 
position he finds most comfortable which is 
usually on the back vnth a small soft pillow m 
the lumbar area and the knees fleved The 
amount of rest required depends upon the seventy 
of the injury to the Jigamenls, a cnferion to guide 
the surgeon is the rapidity with which the muscle 
spasm subsides, this vanes from i: hours to to 
days If the patient is treated immediately after 
the injury, the usual time required is about 3 
days With the subsideno* of the muscle swsm 
there is relief from the pain, the ligaments, how 
ever, are still far from healed It is oecessan 
further to protect the back m order to permit the 
patient to be up and about The most simple 
method in order to accomplish this is to fe the 
lumbosacral and sacro-ihac areas with adhesive 
stiappvng 

The technique for proper strapping is to nave 
the patient stand facing a table or desk assuming 
the tallest attitude possible, with the abdominal 
muscles contracted, and to run strips of r men 
adhesive from below the greater trochanter on one 
side to abov e the anttriot -acro-ibac «pine on lie 
other side horizontal strips are then applied horn 
the sacrum well up into the lumbar area ims 
retains a fixation and at the same time insures 
correct carnage The adhesive is worn for 3 v° 5 
days when it i» reinforced, since it tends a 


repeated stimuli caused by strain together with a loosen After from 7 to 10 

low nervous threshold due to fatigue to other necessary to restrap enurely the lumbosacral a 

«ords a neuralmi (j) The back should be protected lot from lo w n 

The essential pathological change is an in days The patient m the meantime is 

flammation in the region of the lumbosacral angle to be about If no L ron 


and the sacro ihat' joints The alteraUon m 
posture IS secondary to a functional decompensa 
lion which, after all, is the basis of the entire 
symptom complex 


ficiency has been present he will be able • 
tinue with his usual work and obtain a P , 
recovery Since a functional insulBcicncy 
back predisposes to the^e acute attacks, a y 
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overstrain. These strainSj however, subside 
promptly after a short rest period The exercises 
are then earned out as usual It is ad%dsable to 
obsen-e the patient at inten^als of from i to 3 
weeks to guard against strains and to encourage 
e.xerases until the maximum capacity of the back 
has been reached Once normal capacity has been 
re-established, the patient no longer has any 
si'mptoms of backache whde carrjdng on his 
normal occupation, without wearing a support 
Not only has the backache been reheved during 
the course of treatment but the fatigue STOdrome 
has also been lessened. 

This treatment has been successfully carried 
out over a penod of about 10 years. The primary 
objective of the treatment is relief of the backache 
and the secondary neuralgias, but just as im- 
portant to the patient are the relief of the fatigue 
siTidrome, the re-establishment of a normal out- 
look, and the improvement m appearance. In 
other words, the disability is cured and the 
deformity corrected. 

To demonstrate these principles of treatment, 

I wish to cite 5 cases: 

Case i :Miss M H , ^4 years of age, a school teacher, 
complained of nervousness, intermittent lumbago and low 
backache which had been present for 4 lears, she was 
irntable, worried, and tired aU the time, her back felt stiff 
on getting up, the pam was worse after prolonged sitting 
or standing, she obtained rehef by King down For 3 
months before she was seen she had had pam down the 
lateral side of the right thigh and leg, which had become 
worse untd finally she was unable to walk Rehef was 
obtained only by constant rest and continued local heat. 

-At ecammaUon it was evident that she was suffermg 
pain, she could not stand erect, an) attempt at motion in 
the lumbar spine caused pain There w as a det'mite list to 
the left and sUght atrophy of the nght thigh and leg, there 
was lumbar muscle spasm, and the Lasegue sign was 
positive The blood count and unne were normal, the 
blood Wassermann was negative. Roentgenogram of the 
lumbosacral area show ed no abnormal change A diagnosis 
was made of muscular insufiiciencv' of the back, sacro-ihac 
strain, and nght sciatica 

The patient was admitted to Passavant Hospital and 
bilateral Buck’s e.vlension was appUed with the knees ra 
K PosiUon Local heat (an electnc pad) was apphed to 
the back, and she was given ro grams of 6aUc)late three 
times a day After 3 days the muscle spasm m the back was 
reliev cd and a lumbar cun e re-established A small pillow 
was apphed m the lumbar area and the pauent w as allow ed 
to turn over on her abdomen, hot packs were apphed for 
one-half hour three times a day By the eighth day the 
back was well rela.ved and the pain had disappeared A 
P>Mter-of-Paris cast was then apphed m the upnght frame 
ibe slight discomfort noted dunng the first night after the 
cast was apphed was not sulucient to interfere with her 
V, iJ*’ following da) she was able to stand and walk, 
noidmg herself erect, with comfort Eiercises w ere started 
unmediatel) and increased on die fifth da) following the 
application of the cast She was then seen at weekly inter- 
and each time the evercises were increased She left 
Inc hospital 2 dava after the cast w as apphed 


On the twelfth day she had improved to such an extent 
that the cast was loose and no longer giving any support, a 
new cast, taking more correction, was apphed and exercises 
and penodic rest carried out as before. In the beginning she 
restrf 20 mmutes out of each hour, by the time the second 
cast was applied the rest periods were lessened to five a day. 
She wore the second cast for 3 weeks -At that time she had 
a full correction with normal curves in the spine but, as 
there was still some tenderness over the right sacro-iliac 
joint, a third cast was apphed which held the corrected 
position for another 2 weeks, after which a fitted cloth and 
steel corset was worn for another s weeks During this 
period the patient was entirely free of pam, but the 
capacity of the back and abdommal muscles was still below 
normal. .At the end of q weeks complete relief had been 
obtamed She continued her exercises wuthout obsen ation 
and was next seen i year later, she had remained well 
during this entire penod Two vears later she reported 
agam, simply to say that she had had no further siunptoms 
dunng the 3 years since her dismissal 

This case Upifies the care of patients suffering 
with sciatica associated with low back pain due to 
muscular insufficiency of the back The presence 
of nervous fatigue and the sjmptoms of muscular 
decompensation are charactenstic for this group 
The treatment consists in removal of the func- 
tional decompensation by the method described, 
and care of the nervous strain. The condition is 
e-xplained to the patient, vitamins B and G are 
prescribed, and the social and economic problems 
are taken into consideration There is a definite 
response to treatment 

Case 2 Airs H B , 26 years of age, a housewife, com- 
plamed of pain in the lower part of the back, which had 
been present for ov er 10 years, worse after childbirth, v er) 
sev ere after birth of her second baby, she was exccedingl) 
tired all the time, the backache had been conUnuous for 2 
)ears with penodic exacerbations -A diagnosis of right 
sciatica had been made foUowmg her first pregnane)-, this 
pain in the nght thigh had recurred periodical!) ever smee. 
She had had trouble with her feet, slightly reheved by the 
vveanng of stifi-sbanked shoes, she had had some osteo- 
pathic treatment. Her general health was excellent. 

Examination showed an intelligent young woman with a 
rounded kj-phosis in the dorsal area and a slight nght dorsal 
scohosis, tie lumbar cun e w as increased and the abdomen 
tended to sag, the muscle tone m the extremities was good 
but the abdominal and back muscles were weak .A 
diagnosis of muscular insufiicienc)' of the back with sacro- 
iliac strain and nght sciatica was made 

The back was strapped with adhesive as a test, on the 
third dav she returned stating that she had had more rehef 
than she had had for 3 years The foHowxng dav the adhe- 
siv e was remov ed and a plaster-of-Pans jacket apphed, this 
gave her immediate rehef E,xercises were started at once. 
-After 10 dav-s the cast was cut to the level of the twelfth 
dorsal vertebra m back. The dorsal cune showed correc- 
tion She used a sand-bag and the e.xerases already 
desenbed, these were gradually increased .After 2 weeks 
the cast was so loose that it no longer gave support, a new 
cast was apphed, at which time her back was found to be 
in normal position She continued her e.xercises and -vore 
torrecliv e shoes At the same time the penodic rest w hich 
was started at the onset of treatment was decreased from 
20 mmutes ev erv 2 hours to three rest penods of 20 mmutes 
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gluconate and dicalcium phosphate together nith 
viosterol hen the deficiency is de&tite large 
doses are used Anemia and low hemoglobin 
are counteracted b> means of le^tron or ferrous 



sulpfiaie For the com enienec of the patient trho 
IS carrying out his normal occupation where\ef 
po<sjbJc, the tonics are prescribed in the form of 
capsules or tablets \\ hen the nen ous fatigue 
great, vitamins B and G are presenben The 
low metabolic rate usuallv rises automatically as 
the fatigue decreases The discriminate use ol 
Lugol's solution has been found more effeeme 
than the thyroid extract which has been so ire 
quently prescribed m these cases 

The cast is w orn until the correction is attained 
The normal position is held with the last cast fora 
period of from lo das s to 4 w ccks depending upon 
the length of time the condition had been present 
before treatment was instituted After 
of the cast, a corset is worn during the day w 
guard against strain the corset is worn 
prolong^ silling is necessary U » ad««d 
particularly for those who earn their In » X 
iiing m a car The exercises and penodje re< 
arc continued until the capacity is su 1 
carry out all the requirements of the indindual, 

which IS usually about 3 months Kiel 

TTie re estabUshment of capacity m the wc 
presents recurrences During the 
«tabbshjng normal strength as one 

acute attacks occasionally recur , , 

strength rapidly the indindual ma) 
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htQe pronunent, and a third cast was apphed, this he n ore 
for 2 weeks He was then put into a form-fitting corset; 
he took a lacation, continued his exercises, began to play 
golf again, and took up sn imming, gradually he left off his 
support He has continued to feel n ell for a period of about 
ajsai 

This is an example of static arthritis, secondarj' 
to mechanical strain, in older patients The 
treatment is practical in that even a man of 57 
tears does not find it too strenuous This patient 
lelt that his general improvement justified the 
treatment The back pain and sciatica dis- 
appeared with the cure of the decompensation 

Case 5 Mr J R. , 32 j ears of age, a gas-house fore- 
man, in 103 1 he had tw isted his back and noted sharp pain, 
his physirian made a diagnosis of lumbago and wrenched 
back and treated him, w ith some benefit, at interx als smee 
then he has awakened mornings with a tightness in the 
back, and has had recurrent sharp attacks, lasting from 2 
to 3 days, attacks gradually became more frequent and 
more seiere until finally he had a constant backache while 
at work, 6 months before he was seen his legs had begun to 
ache, he felt tired all the time He bad been examined and 
treated for sacro-Uiac arthritis, definitely showm bx' the 
vrax Chronically infected tonsils and sexeral infected 
teeth had been remox ed, he had been gix en sahex lates and 
tomes— -all XX ithoul rehef 

Examination showed an increase of all normal curxes, 
lumbar muscle spasm, tenderness oxer the lumbosacral 
angle and in the sacro-ihac area A diagnosis was made of 
macular insufficiencj' of the back with sacro-diac strain 
Treatment xxas started immediatelx' A plaster-of-Pans 
cast was apphed and he obtained immediate rehef He 
continued to work while wearing the cast, resting at noon 
and again immediately after work, he carried out his 
exercises after these penodic rests In addition he was 
Kixen correctix e shoes and taught the normal gait, a sand- 
oag was used to get proper posture After 2 w eeks the cast 
was changed He lost no time from his work and had no 
lurthcr pain after the appheation of the first cast He con- 
tinued to gam strength, the capacit} of the back improxcd 
to that the cast xvas lowered each xxeek The second cast 
was xxom for 3 weeks, after which he was fitted with a 
Be was also gixen calcium gluconate and xaostero! 

I 1*^ c ^ remained w ell for more than a year He has no 
ackache and no feehng of fatigue, and he states that he 
nas not felt so x\ ell in 5 years 

This case ts txpical of a group of adults who are 
dependent on hard labor for earning their lixnng 

hough of long standing and recalatrant to 
nieaica] treatment, the response to measures di- 
rected against the functional decompensation was 


immediate The treatment was executed with the 
patient ambulant and able to do his work 

CON'CLTJSIORS 

1 Functional decompensation of the back (an 
imbalance between the capacity of the back and 
the load or the work demanded of it) is a verv’^ 
common cause of loxv back pain 

2 Anything tliat increases the demand or de- 
creases the capacity of the back is, therefore, a 
causative factor 

3 The backache is primarily due to an in- 
flammation at the lumbosacral angle and sacro- 
iliac joints 

4 The treatment consists first, in relieving the 
inflammation b\' proper adhesive strapping of the 
back, second, m re-establishing norma! posture 
by the application of a corrective or actne 
plaster-of-Pans cast, and third, in re-establishing 
the normal capacit)' of the back by means of a 
system of practical exercises 

5 Dietarx' deficiencies frequently cause a de- 
crease m physical capacit)- These deficiencies 
are evaluated by the attending physician who 
outlines a proper diet, xdosterol and calcium are 
useful m hanging about a restoration 

6 Anemia, which is frequently present, is 
treated with liver extract (lextron) and iron 
(ferrous sulphate) Nen’ous fatigue is combated 
by means of .vitamins B and G 

7 Low back pain is, thus, frequently a part of 
a general condition and is treated according!) . 
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each daUy Four weeks later the cast was removed andsbe 
was fitted with a corset 

During this entire penod she had had no pain in the 
thigh the backache was relieved but did recur after severe 
strain inadent to the care of her sick child iastiog abont x 
week beeu evtr suKe she ts able to pfay 


three fourths of an wet m height" the do'^1 kj^ow 
wmch had been present since her adolescence was eotuely 
reliev ed For the first time her posture was satisfactory to 
herself and to her parents the abdomen wasflatandherhin 
measurement w as J inches less than before treatment she 
IS no longer fatigued but energetic and active 


This case IS characteristic of a group of neg 
Iccted adolescent scolioses who develop a func 
tional decompensation as joung adults or m 
later life The cure of the functional decompensa 
tion relieves the sj*mptoms of which the patient 
complains and corrects the deformil> present 


Case 3 Mrs C D 3SjearsQfage a housewife com 
plained of backache w hich had been pre ent for 10 years 
worse after the birth of her only child she was awakened 
mornings by the pain in her Mck which increased after 
driving a cat or situng lo a chair back leh stiff on aramg 
pain worse with change of weather She was tired moat of 
the time she was an active w oman but because of her back 
ache was unable to do the things she liked to do and had 
gamed about 10 pounds in weight Dunng the last few 
months before she was seen she had had pain in the lower 
egtreiRJlies limited to the thighs sometioTesonethigh was 
involved sometimes the other never both at the same 
time She bad obtained some relief from lying in the sun 
and the backache had tuteided while she was in bed follow 
ing an operation She had received various typesof medical 
care including salicylates iMd rest and heat she bad bwn 
placed on a Bradford frame and had worn a belt— all with 
out relief She did obtain relief during her rest penods but 
on getting up again the back seemed worse than before 
Orthopedists had adv ised a fusion operation 

\C exaimnation the back showed an tnerevsed rounded 
dorsal kyphosis an increased lumbar lordosis sacro tliac 
tenderness on both sides and tenderness over the lumbo 
sacral angle \ ray evamination of the lumbar spine was 
negative The abdomen sagged and she had gamed weight 
especially about the thighs the costal angle was narrow 
She walked with a shuffling gait and had a facial expression 
of fatigue and strain 

She entered the hospiul for 3 days for a general ex 
aminatinn During this time hot packs were applied three 
limes a day On the third day a bidy jacket was appbed 
which gave prompt relief General exercises were started 
and gradually increased in the usual manner She was 
given corrective shoes and taught the normal gait On the 
second day after the cast was applied she was permitted 

to return home— an overnight journey 

When seen a weeks late: the cast was loose she had 
already obtained a great deal of correcUon in the dorsal 
area A new cast vras applied with further correcUon of 
posiUon Viosterol is drops and calcium gluconate 
grams three times a day were prescribed She felt very 
much better , . . , 

Two weeks later the cast was trimmed and made tower 
penodic rest was continued She still had some pain at the 
fumbosacraf ang* pitfiKohir}}- aSier sii^o oj protongrd 

MKr another 1 weeks » third cast »»* 
posiUOD of the back was then entirely corrected and the new 


cast applied m the overcorrected position this gave com 
plete relief She conUnued her exercises began taiuir 
walks and playing tennis * 

FourmonthsaJierthein titulwnof tieatment lieiiird 
cast was removed and a satisfactory corset filled Hrr 
generaf condition was very good '^he had lost j inches in 
hip measurement and had gained about i', inches in 
height the costal angle was broader and she no longer felt 
fatigued her backache had enUrtly diwppeartd For a 
period of r months however she had to guard against pro- 
longed sitting particularly nding in a car which would 
cause some stiffness in the morningon ansing 'hehis now 
been entirely well for a penod of 6 monihs. 


rhis case IS tvpical of a group of cases in which 
th« condition was of long standing and m which 
medical care and orthopedic measures had been 
attempted until finally a fusion operation had 
been advised The immediate response to treat 
ment in the way of relief of symptoms even 
though of long standing was striking U Kh rebel 
of the backache the general health of the patient is 
improved, the functional capacity is increa'ed 
they have a feeling of well being and m manv 
mstanegs the blood pressure and the metabolic 
rate are increased, as is also the vital capacitv 


...... complained of pain m lie right Tower extremity la 

low tt part el the bati w bieb bad been presenl for ov n . 
year lie first noticed a constant fatigue 10 marked that 
everything he did was an eSert decided to take a vacation 
and play golf Enroule lo Florida he dev eloped pain mu# 
right sacroiliac area and right thigh which becameprt" 
cressiwely worse and radiated down along the knee and into 
the calf pain was wort* w hen niing m a car plaj mg goU 
or uaibng over rough ground lie ebuintd siune itiiei 
by lying in the sun in thewartnsandon the beach but on 
Kk reium home the oiin conUnued he was stiff on arumc 


his return home the pain continued he was stiff - - - , 

in the morning and w as unable to play golf 
falicue the pain m the back and the nagging pam m me 
sciatK region continued to get worse and h* wnsuliro 
nhysicun for a general examination Sevetif ice'o 
extracted and a tonsillectomy donewi^Aoul improirm 
He had his shoes made by a special shoemaxtr 
Examination showed an elderly m*" 
weight wah a pendulous abdomen the abdominal muwo 
bad very poor tone so that he could draw the ^ 

only slightly he wore an abdominal yon 

marked valgus at the ankle and at the J ,i,niis 

of both feet \ rays showed sfight 

the lumbar area \ diagnosis of musular msuflic^n^ 
of the back with sacro iliac strain and res valgo P 


with foot strain was made ji..,,, ,„rf his shoes 

His back was strapped with adhesive 
padded he obuined “"mediate relief Iwo ® )i ^ 
^roed eager to '""y ra/Jrast «s 

wTtriromed Two days later he staffed he 

fortable and had no backache P>t 

was pven corrective shoes and 

Ulien seen 10 days after the ... .^ddichird 

he had gained a great deal of „ci /tit » 


ad gained a great oeai 01 /tu » 

l^^mpro^eme^nt^he «aud 
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Bladder 




Rectum 



tig 3 Peritonealization finished The cen’ix is elet ated 
I to inches, and to that extent the vaginal -nail, in- 
cluding the rectocele and cj'stocele, is eletated. On 
account of the difficultj' of illustrating the actual eleva- 
tion of the laginal iiall, this phase of the operation is left 
to the hnagination 


Fig 4 (Old technique ) The round ligament pedicles are 
brought dmv n to prolapsed cen is Position of \ agmal wall, 
including c>'stocele and rectocele, remains unchanged 
Fig. 5 (Old technique) It shows the round hgaments 
long and relaxed and the uterus retroxerted and prolapsed 
In proadentia the uterus is as a rule retrox erted 


6 Other cases about ’/s of the onginal cystocele 
would still come down on- straining This is un- 
doubtedly due to the uterus not haxing been 
amputated low enough But we get such degree 
and percentage of failures even after cystocele 
operations Of rectoceles it was mostly successful 
m cases associated xvith prolapse or sagging of the 
posterior vaginal wall Judging from results ob- 
tained, it seems that there is sagging of the ante- 
rior vaginal wall m all such cases and of the poste- 
nor Wall to the extent of a varjung fraction 

In those conditions in which suprax'aginal hys- 
terectomy (without procidentia) is indicated, but 
in the presence of cj-stocele and rectocele, I 
obtain a preknowledge as to results and indica- 
tion for operation on the latter, as follows. 

I hook a tenaculum on the antenor lip of the 
cenlt, through a speculum I then remove the 
speculum and elevate the uterus by pushing up 
on the tenaculum Now I ask the patient to bear 
down. If the cystocele and rectocele do not come 
down they can be left out of consideration, de- 
pending for their automatic correction on the 


hysterectomy technique Lately I employ a 
simpler test. I elevate the cenix with a dressing 
forceps holding a short tampon of cotton. 

I am frequently told by men who have watched 
mx’ technique and who concede that the vaginal 
wall IS thus elevated, that they fail to see how the 
round ligaments could be depended upon for 
permanent support of the structures The ob- 
jection is unsound practically hirst of aU and 
foremost there is no longer present the large and 
hea\y uterus with its overstretched supports 
(non-supports), which acts adx'ersely by its own 
weight and upon which in tra -abdominal pressure 
is directed Second, the overlapping tense bndge 
remorses any “sag” in the round ligaments as 
well as of the broad ligaments, the cenux, rela- 
tix'ely light, is attached to the undersurface of 
the bridge, the attachment of the tubo-ovarian 
pedicles to the cenu.v and the peritonealization 
with the bladder fold covering all the super- 
imposed structures on the cemx and beyond, 
form one consolidated, well distributed support, 
inxinable to capnces of intra-abdominal pressure. 



CORRECTION OF CYSTOCELE AND RECTOCELE IN THE 
PROCESS OF SUPRAVAGINAL HYSTERECTOMY 

LOUIS DROSIN, D New lork, New llork 


T HREI \ears igo I was confronted with 
a case of mj omatous uterus in the third 
degree of procidentia ivjth a c^sto^e 
and rectocele, the uterus being too large 
to be remo\ed ^<T In addition the con 

dilion of the patient did not warrant an operation 
entaibng the time necessary for the systematic 
correction of all the pathology present I ha%e 
accordngl> devised a technique whereby the 
ciitoccJe and rectocek would be automatically 
eliminated by a few modified steps m the tech 
ruoue of supravaginal hjsterectomy 
After the round ligaments were ligated close to 
the uterus, and the rest of the steps completed 
the body of the uterus was 8e^efed from the cer 
v« \ taut bridge was then formed of the round 
bgament pedicles bv overlapping them as shown 
m Figure i This forms the cardinal step m the 
mechanisra of the new technique In toe nett 
step I elevated the stump of the cervix and at 
tached it to the urdersurface of the ligament 
bridge (Figs i and 2) This is in the reverse order 
of the usual technique in which the round liga 



ment pedicles are attached looselj to the pro 
Iap‘«ed cervix (Fig 4) and in which the vagmal 
wall and cjstocele and rectocele maintain their 
status quo (Figs 4 and 5) unless repaired. 

With the elevation of the cena the vaginal 
wall, mcluding the rectocele and cvstoceie came 
along to the extent of obliteration of the latter 
two Pentonealiration was earned out in the 
u«uat manner (Figs 3 and 4) 

Since then 1 have had three other such casts 
whidi I have operated upon in tie same tech 
nique with the same uniform good results At the 
present tune the cervix, In all ftese cases, is siiB 
on a high level and the rectocele and O'Stocele do 
not come down on straining 
The relaxed vagina, whether it be due toQ'«to- 
cele or rectocele or to prolapse or relaxation as a 
result of procidentia will be obh trated to the 
disunce between the round ligament bridw and 
the location ol the prolapsed cervix ^nd ih-t 
usually IS a distance of from i to inches (eon 
pare Fig t as contrasted with Fig' 4 and 5) 
Encouraged by thesu results I pcacceaeo to 
employ this method in all cases of surravagiul 
hys’ereclomv without procidentia, but mta 
rectocele and c>‘sCocele In 3f ol sufb 
the cystocele was corrected comp’ei*’} In tot 



, A perfectly horizontal uut bnd«e has bwo hgaments should be cui « 

Se bndscsnd Iho cerva as the l>st step m °^^TsboXfcn^n7,t<i to rft 
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The first step in attempting to remove a stone 
or foreign body from the common duct is to pro- 
ride for the free egress of ductal contents into the 
duodenum The lower end of the duct is guarded 
hr the sphincter of Oddi which is probably as- 
soaated uith a pseudo-sphincteric action of the 
muscular fibers of the duodenal wall itself. At the 
Amencan Aledical Association meeting in 1936, 
we presented a paper (4) on cholangiography 
which proposed that nitroglycerin encouraged re- 
laxation of the sphincter' and permitted the con- 
trast medium to pass easily from the common 
duct to the duodenum. Also in 1936, Walters (9) 
and his group reported their experiments on com- 
mon duct pressure as affected b}’- spasm of the 
sphincter and the decrease in pressure afforded by 
both nitrogl3-cerin and amjd nitrite More re- 
cently, Doubilet and Colp have corroborated the 
effect of nitrQgl3''cerin. Our obserc’ations upon the 
spastic or non-relaxing effect of morphine cer- 
tainly agree with those of Walters and Doubilet 
and Colp The expenments of the latter two men 
also concur with ours in showing that atropine ma3' 
relax or at least lessen the tension in this irritable 
sphincter area in some instances We have pre- 
\iously reported upon the apparent soothing or 
rela.xmg effect of warm olive oil or iodiaed oil upon 
he choledochal side of the common duct sphinc- 
^ when instilled through a T-tube or fistula. The 
enect of magnesium sulphate or fats such as 
0 ' ® /hr or cream upon the duodenal surface has 
also been mentioned 

h problem is to dislodge the foreign 

Dodv by increasing the pressure behind it If the 
stone or foreign body is below the T-tube, cath- 
opemng, this is easily accomphshed 
the injection of warm saline solution, olive oil 
iodized oil through the tube or fistula. 

Wi 1*^ ^ ’■^hsonable that increasing the flow of 
mtt,/ ^['“h^hting its formation will augment the 
rnmea pressure Neubauer m 1924 deter- 
ihat o.\penments on animals and humans 

the sodium salt of 
'hcreased the secretion of bile 
nrpsc *^*^^61016, been e.xperimenting with 

and 'Changes effected b3f deh3-drocholic acid, 
diiptii t is an e.xample of increased intra- 
brought about by this means The 
“ram ^ tablets (3^^ gram or 0.25 

occurrpd*^ times a dai- A rise in pressure 
sidpmKU instances, but there was con- 

limecit '^^htion m the degree of change .At 
whilp increase 200 millimeters of water, 

nullimBf times a change of onh 10 to 20 
hmeters was apparent We haxe also used the 

' '00 Enm tallet disiglvcd under the tongue 


*4 V vfWER. 



ductal pressure Case A S cholecj-stostomj and chole- 
dochectomy 

sodium salt of this drug intravenousN but do not 
feel that we have had sufficient e.xperience as 3'et 
to advocate its routme use This added pressure is 
of maximum i alue when the foreign bod3' is below 
the T-tube or catheter inlet or when onh- a bih'aiy 
fistula exists, as it tends to force the impediment 
through the sphincter during a momentar3' re- 
la.mtion The secretory pressure of the liver is 
said to lie between 200 and 300 millimeters of 
water while the sphincter resistance or breakmg 
point is about 150 millimeters, but our experience 
with the breaking point in the postoperative case 
shows it to vary' from o to 175 milhmeters 
Clamping the tube or lightly packing the fistulous 
tract may or ma3' not be necessary. Our e.x- 
perience has not been sufficient to warrant a def- 
inite statement 

If a stone is lodged above the upper limb of the 
T-tube or tip of the catheter, it is necessary to re- 
move the tube before the stone can pass to the 
lower end of the common duct. An increased pres- 
sure in the biliarx' ducts ma3- also wash smaller 
stones down from the liver, as definiteh- proved 
in one of our cases 

The first case presented illustrates the pos- 


ClIOLANGIOGRAPHIC DEMONSTRATION OF THE 
REMAINING COMMON DUCT STONE AND 
ITS NON-OPERATIVE MANAGEMENT 

R RUSSELL BEST MD FACS Omaha, Nebraska 


S INCE adopting the rule several >ears ago 
of making delaj ec! choKngiographicstudics 
in all cases of common duct drainage or 
biliary £stulas, w e ha\ e been able to pros e, 
for ourselves at least, that thorough exploration 
of the common duct at operation by palpation 
probing, scooping irrigation and suction does not 
always verify the presence of stones If they are 
present and are not identified b\ palpation they 
may not always be removed by such measures 
Also It IS plausible that these remaining common 
duct stones mav frequentlv be stones which have 
descended from the liver This can be fully appro 
cialed onlv by those who have investigated the 
postoperativ e status of the common duct through 
delayed dtolangtographi If abdominal palpation 
alone were used as the basis of determining the 
frequency of cancer of the stomach, before it m 
vades other organs the figures would be far amiss 
as X ray examination with the use of a contrast 
medium is essential We believe that this holds 
true also with the remaining common duct stone 


We all appreaate that patients not mfreauently 
continue to have right upper quadrant distress 
after an apparently successful cboiccystectomv 
At times this has been proved due to spastic dys 
syncrgia of thcsphincterof Oddi, or to cholangitis, 
pancreatitis orhepaticdisturbances Thatrcmain 
mg stones mucous plugs, blood clots, or organized 
debns within the intrahepatic or cxtrahepatic 
biliary ducts account for some of the postchole 
cystectomy syndromes has been forably brought 
to our attention by our experiences with cho- 
langiography 

Just how frequently the common duct should 
be opened and explor^ is diflicult to ascertain but 
no doubt it should be done more often than is 
commonly advocated I^hey’s statement that 
between 1910 and 1926 his group had opened the 
common ducts in 15 5 per cent of their gall blad 
der patients and had discovered stones in 8 4 per 
cent 15 illuminating They gradually began to ex 
plore the common duct more frequently until be 

From Ibe Deptrtmtnt of Surjtiy tmvtriil}- of Ncbn^ 
o'? themcHinz of the W estero Surg.c.1 Aaocatoo 
Jndiinapuls Indiana Detember 3 i«J 


tween 1930 and 1931, of 138 patients operated 
upon 4 spercentwereexploredandstoneswere 
discovered in 21 per cent It is noteworthy lhat 
approximately 50 per cent presented stones, re 
gardless of the number of common ducts explored 
It IS also significant that 38 per cent of their pa 
tients with common duct stones were not jaun 
diced Secondary attacks upon the common and 
hqiatic ducts are not only difficult but hazardous 
resulting in a rather high mortality Fully cog 
nizant of these facts, we have attempted to dis- 
lodge remaining stones and other foreign bodies 
by various measures 

Our first attempts consisted merely in following 
the established method of irrigation through the 
T tube or atheter, with or without the use of 
atropine and morphine, alone or m combinauon 
W'e feel confident that in the past smaller stones 
mucous plugs OT debns were not infrequently 
washed into the duodenum, thus obviating sec 
ondary attacks upon the biliary tract with their 
attendant mortality After deriving more know! 
edge of the pathological physiology of the com 
mon duct from cholangiographic studies, a more 
scienlihc and practical attack was formulated 

That spasm of the sphincter of OJdi may exist 
IS no longer a debated question It has teen 
proved by Westphal, Newman Ivy and hand 
blom Saralegui and Best and Ilicken, among 
others This sphincter may be either in a com 
plctcly relaxed unrelaxed (achalasia) 0/ 
slate (spastic dy ssyncrgia) The work of 
and of Lyon m non surgical drainage of the gi 1 
bladder by means of tube and magnesium sul 
pbate hypothesized the necessity of a 
sphincter of Oddi in order that bile ^ 

freely mto the duodenum The admimstraUo 
fat (cream) by mouth m cholecystog p y 
empty the gall bladder also soggesls 
indirect relaxation of the sphincter area pe 
free drainage of bile mto the duodenum 
years atropine has been considered « . 

reUxing the sphincter, but recent stuirt^h^^ 
proved that it is variable ^"d "oUo ^ n X 
j ..ra^n .ilfhDuirh It should bv no means 


depended upon, although it should b 
be discarded 
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Fig 2 a, left. The cholangiogram re\ eals a stone lodged at the lower end of the com- 
mon duct There is an associated pancreatitis and the pancreatic duct is u ell nsuahaed 
b, The stone has been dislodged Pancreatic duct still visible 


'ealed no stones .4 catheteru as then placed in the common 
duct and the abdomen closed 
Chohn^ogran. One ueek after operation a cholangio- 
gram nwde uith 20 cubic centimeters of hippuran solution 
ealed multiple stones in the common duct (Fig 3a) 
IS was repeated se\ eral daj s later w ith the same picture 
patient’s condition warranted it, the pre- 
tlif.fi therapeutic measures were begun .After 

the 51 treatment, 10 stones were recovered from 

in 5 !°°‘s ihe cholangiogram w^as repeated and one stone 
t . remaining in the ampulla (Fig 3b) A second 
(Fitr ^ V resulted in passage of the nth stone 

Lini ^"1° subsequent check-ups were negative The 
fpoU and now 10 months later the patient 

feels perfectly well ' ^ 


\ e have been able to depict apparent foreign 
ooies m two other common ducts bj^ postopera- 
I'e cholangiograms, with defects irregular and 
position It is highly 
P SSI Die they were small blood clots, mucous 
5i.ri™j^’ of inspissated bile which were 

" ff'g s). In any event, they disap- 

nnder the described treatment In a re- 
rp„. ^^l^nngh none could be palpated, a 
stone was revealed in the common duct 
effn ^ postoperative cholangiogram Repeated 
ptVip * dislodge it have been ineffectual and 
“idvocated by Pribram has also failed 
reak it up (Fig. 6) We have also had a failure 


with ether in an elderly woman with a gall-bladder 
fistula and cystic duct stone. However, from the 
report of Pribram, it is a method which has pos- 
sibilities 

SUGGESTED TECHNIQUE FOR REilOV.AL OF 
REMAINING COMMON DUCT STONTIS 

WTien a stone or foreign body is identified in 
the common duct by delav'ed cholangiography, 
the following 3 day regimen is begun. On the 
first day a i / 100 grain tablet of nitroglv'cerin is 
dissoNed under the tongue 3 times during the 
da}"^; on the second, i/ioo grain of atropine is 
giv en 3 times, either by mouth or hvpodermicallv’, 
on the third day, the nitroglv'cerin is repeated 
Each morning the patient is given 2 drams or 
more of magnesium sulphate in warm wrater and 
at bedtime, r ounce of olive oil (preferably) or 
thick cream The common duct is gentlv- irrigated 
everv' day through the drainage tube or fistula 
with warm normal saline solution, and after re- 
mov ing as much of this solution as possible with 
the sv'ringe or b^' permitting the tube to drain for 
5 minutes, 10 to 30 cubic centimeters of warm 
sterile olive oil are instilled At times, lipoiodine or 
hpiodol seems to exert a more beneficial effect. If 
the patient does not complain of distress, the tube 
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sibihty of dislodging a stone from the 

duct by this methM after first peinuttmg the 
edema m the sphincter area to subside 

Case I MrOM aged 35 years had recurrent atucks 
of indigestion over a period of 16 months accoatpaniedby 
pain m the upper abdomen nausea and vomiting ifor 
phine was required for rebef and upon one occasion he be 
came slightly jaundiced The weeh before he entered the 
hospital he developed a severe pam in the upper abdomen 
Vfhich necessitated seveial hypodemues oJ moiphuie for 
relief and within 3 days he became icteric tVhen examtited 
the patient was very apprehensive defiiuiely jawndictd 
and moderately fender over the gall bladder Hi* icietic 
index was 75 the van den Bergh direct delayed reaction 
was moderately positive the stools contained bile his 
temperature was 99 8 degrees and he bad a leucocytosis 
of to 600 By conservative management the icteric index 
was brought down to 33 and after j days of observation 
and preparation the patient was operalri upon with the 
diagnosis oi cholecystitis cbolebthiasis and common duct 
stone 

first operattan Under spinal anesthesia the gall blad 
der thick walled definitely inflamed and adherent to sur 
rounding structures was removed The common duct was 
about twice normal sue and wasangulatedatitsyinction 
with the o Stic duct by infiammatoiy adhesions These were 
freed and the duct opened Thorough palpatfoo probing 
scooping and irrigatvon revealed no stone Tbebt^oUbe 
pancreas was thickened and harder than nonnal A T tube 
was placed in the common duct for drainage purposes 
CnufuKgtogrom On the sixth day after operation a 
cholangiogram was made by injecting ao cubic ceiKimeters 
oi hippuran solution into the common duct through the 
T tube No stone vias visible but the sphincter appeared 
contneted Tbu spasm was related by disserving i/ieo 
gram of lutroglycerm beneath his tongue The T tube was 
KtiMved on the teath day afut operation (btlowing a 
check up cholangiogram which again revealed some sphinc 
tensffius but no atone The patient was discharged from the 
hospital a few days later with a remaining biliary fistula 
During the nett 3 months he had continued aitacLs of 
r billg fever upper abdominal distress and inlemultent 
jaundice Thesinustractwouldcloseoff only lo reopen and 
drain pus and bile This occurred a number of tunes 
CheUntictram About 10 weeks after the first operation 
another cbolangiagrain with ro cubic centtmeleis of hip- 

E uran solution revealed a stone* in the common duct which 
ad not been visible previously Operation was advised. 
Second operation An attempt was made to locale and 
rnov e the stones fiom an enlarged common duct. TTie head 
ofthe pancreas was also larger than noiTsial rjiMichard and 
irre^ir as is consistent with marked chronic pancreatitis 
or new growth There vias a pronounced infianunation 
around the common duct and duodenum The duct was 
explored as thoroughly as possible u the presence of this 
inflammatory reaction uwig fuiger probe scoop irnga 
tion and suction but no stone could be palpated or dis- 
lodged The patient a unsatisfactoiy condition contia 
indicated a transduodenvl attack Therefore a T tube was 
hurriedly placed in the common duct and the abdomen was 
closed . , . 

ChJaniiosram Because of digestion Cl the tissues 
around the wound a cholangiogram was not taken for 3 
weeks at which lime the picture was a bttle suggesUve ol 
a single stone in the region ol the ampulla A rechei ♦ 
week! later definitely revealed a stone at the lower end of 
the common duct (Hg ail The enPre length of the pan 

creatic duct was easily visible 


CMangtotram -ne previously suggested rtpam ins 
tmtMdiitely started and was repeated every 10 din, h 
the intervals the duct was washed out on ilttraiit dan 
with slenle oUve oil or lipowdme W ith each oi! imniwa 
i/ioo gram of nitroglycerin w ss placed benei th the loupe. 
After 1 month a follow up chobngiognin shon^ lie 
stone stiU present but the opaque medium entered tie 
duodenum more readily After a second monii of neat 
jnent no evidence of a filbng defect could be lourd at tie 
lower end of the common duct (Fig ab) 

The T tube was then clamped off except at ui|bt, loi 
another 30 days when a recheck showed no indication of 
stone in the ducL Tins warranted removal of the Tiube 
and now 10 months later the patient weighs more than 
he ever did feels perfectly well and is back at hisrrplir 
duties 

Evidently tn this case common duct drainage 
and time were needed for the pancreatic inflatn 
mation to subside and then proper measures dis- 
lodged the stone 

We ha\ e come to behev e that stones art pieseot 
m the larger biliary ducts of the liver more fre 
qucntly than ts recorded More detailed rcan 
■nation of the In er at autopsy would support this 
statement, for during the last year we have 
demonstrated such stones in two instances but 
only after thorough search One of these was a 
patient with a postoperative common duet itooe 
who also had an unrecognized caranoma of the 
Lidney The other case was one m which a rou 
tine autopsy was performed after the patient had 
succumbed to cardiovascular disease 
TTie following ease is presented because it 
demo&suates more vnsndly the release ol intra 
hepatic stones into the common duct These 
stones were delected m the common duct by 
cholangiography and then were successful!' dis- 
lodged by the aforementioned regimen 

Ovsoi For s years Mw R C aged i8 year* ha i bten 

having attacks ot nausea and vomiting wjuch »<« a^ 
sociatrd with loss of appetite s!‘ohl upper ‘hdormnai^ 

tress foil no true pam Rensoval of her appenau fliauM 

alienaie the symptoms but rather the attacks bwme 

moietrequent Three days before enltnng the hospvul she 

was suddenly wired with a «hirp pam m the right up^f 
quadrasvt which radiated to the right Kapular WS'®" “e 
paroxysm subsided under morphine She Pf***"*^ 
C^ry of jaundice but for some wrs she nob«d a 
pressure sensation immediately 
UuW last for half an hour and was 

Eaaminauon revealed a well '"Xm 

no apparent distress The only P®s“^''' 
te^i^essover the gaU bladder N‘’"?duy “ud no dc^ 
mte masses were palpable Her temperature and pulse were 
tie white bfwd count was 10 4=>® 

me to d„Mdrfg.»U;f 

to the duodenum The common duct a^^^ [ ‘ 

tunes normal sire with no stones 
After the gaU bladder was «™®'' jlu Mnsm"" 

found to coauin about loo pea sire , ^ , 

duct was opened through the stump of Ihe^c 
^tioo probing scooping sutuow and im|au®a 
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Fig 5 a, Cholangiogram at the table re\ eals no fiUing 
elect of the narrow conunon duct b, After 2 months with 
persistent drainmg biharj fistula, a defect inconstant in 

eco\ered no stones from the stools in such in- 
tances, but the patient’s search for these is not 
Iways exacting Again, dislodgement of mucous 
ilugs or inspissated bile may account for the 
herapeutic result. One should always keep in 
nind the potential danger of such treatment, and 



c 


and shape was re\ealed on the cholangiogram c. 
After described treatment, the defect disappeared and in 
7 daj-s the fistula was closed 

until further investigative studies have been 
jnade, the dehydrocholic acid products should be 
prescribed cautiously in any degree of jaundice 
with supposition of stones in the common duct. 
If the jaundice is marked and the stools are 
acholic, great damage might be done to the liver 



Fig 6 a, left. Stone IS lodged aboie the upper end of the T-tube b, Vfter removing 
T-tube and increasing biharv pressure, stone arrived at lower end of common duct. 
It could not be dissolv ed by Pnbram’s ether method nor could it be forced into the 
duodenum 
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should be clamped o 5 dunng the course of treat 
ment e'^cept for i hour after each instillation of 
oil Three to five decholin or procholon tablets 
( 3 ^ gram) are given 4 times a clay to increase and 
maintain the pressure within the common duct so 
that during some momentar> period ol relaxation 
the stone or foreign bod> mav escape from the 
duct 

This treatment m3> be repeated after a dav s 
rest and as m the second case reported, it may be 
administered as man> as ten times over a penod 


of . months It ma> prove rather exhausting at 
times, and a little caution must be exercised 
The question arises as to the indications for 
this form of treatment where no fistula or catheter 
set up for irrigation exists If obstruction is com 
plete there may be danger ol hastening liver ile 
stniction by increasing biliarv pressure VVehave 
ventured to use this method m several cases in 
which obstruction was not complete with no 
evident harmful effects and with definite clearing 
up of the apparent biliar> condition We have 
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Fig 5 a, Cholangiogram at the table re\eals no filling 
defect of the narron common duct b, After 2 months with 
a persistent draining biliarj- fistula, a defect inconstant in 

recovered no stones from the stools in such in- 
stances, but the patient’s search for these is not 
always exacting Again, dislodgement of mucous 
plugs or inspissated bile may account for the 
therapeutic result. One should always keep in 
mind the potential danger of such treatment, and 



c 


and shape was revealed on the cholangiogram c, 

.\fter described treatment, the defect disappeared and in 
7 dajs the fistula was closed 

until further investigative studies have been 
rniade, the dehydrocholic acid products should be 
prescribed cautiously in any degree of Jaundice 
with supposition of stones in the common duct. 
If the jaundice is marked and the stools are 
acholic, great damage might be done to the liter 



m “PP'”' T-tubc b After remov ing 

nni bihan pre.ssurc, stone arrived at lower end of common duct. 

It could not be dissolved bv Pnbram s ether method nor could it be forced into the 
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and deh>drocholic and should definiteh not be 
prescribed 

This method of postoperative b>har> tract flash 
IS being instituted m more and more of our routine 
gall bladder cases in the hope of riashing out re 
training mucoas plugs, b’ood clots that may ong 
mate from trauma, or inspissated bile which might 
be the nucleus of a stone, as well as to remove an> 
temammg smaller stones, and thus avoid the later 
appearance of the so-called postcholecjstectomv 
syndrome 

Decholin (Riedel de llaen) and proeholon (Squibb) irere 
the dehydrocholic acid products used 
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RETRACTION RING DYSTOCIA 
Its Cause and Correction 
\V. T PRIDE, M D , F A C S , Memphis, Tennessee 


F or man}' years utenne rings have been 
recognized as a cause of d3'Stocia, yet the 
subject IS one upon which the obstetncal 
world still seems to be rather confused In 
a re\ lew of the literature, one finds that Braune, 
in 1S72, wrote of a ruptured uterus from ring d\'s- 
tocia Bandl, in 1875, defined a ring at the junc- 
ture of the upper active uterme body and the 
loner inactive cervix Schroeder described a ring 
m normal labor at the umon of the upper and 
lower uterine segments, which he designated a 
“contraction rmg.” Barbour and Lusk, also, were 
familiar with this ring, but, on account of the 
increased thickemng of the body of the uterus, 
called it “retraction ring ” More recently. Holmes, 
bTiite, Harper, Fitzgibbon, and others, have 
wntten upon the subject. 

During the past year, Rudolph, of Chicago, 
read a paper before the Obstetrical Section of the 
American Medical Association, on constriction 
nng dystocia His report covered a series of 371 
cases of ring dy'stocia, in which the maternal 
mortality was 15 per cent and the fetal mortality' 
46 per cent No doubt these figures are not 
exceptional, yet, obviously', something is wrong 
irith a situation in which the mortality could be 
so high A clearer conception of ring obstruc- 
tions from the anatomical, phj'siological, path- 
ological, and therapeutic standpoints might go 
far toward reducing the number of fatalities for 
which they' are responsible 
In the hope of throwing further light upon this 
Subject, I shall give herein a report of my own 
experience with ring dystocias within the past 
Several y ears ^ At the meeting of the Southern 
-Medical -Association in Dallas, Texas, November, 
1923; I discussed before the obstetrical section 
my findings from research and practice through 
1919 to 1925, inclusive The cases upon 
nhich the^ present report is based have been 
obserxed since that time. They were, moreover, 
^ f >! practice I make a point 

this statement because I feel that private 
cases afford the most e.xact information In the 
department for teaching of the University' of 
ennessee we have delivered over twenty thou- 

S. ^937 ^ Lj ing-In SocieO , Mew Yort, .Xptil 


sand infants throughout the same period of y'ears. 
This work, on the whole, has been done by a num- 
ber of persons, and, although the cases have been 
studied and evaluated, it is apparent that, in the 
circumstances, records of such rarely recogmzed 
conditions as uterine nngs could hardly be ac- 
cepted as accurate. My' private patients, on the 
other hand, have received my' personal attention. 

According to my observations, retraction and 
contraction nngs are by' no means identical The 
uterine retraction ring is a definite entity. It has 
certain distinguishing features 

1. The retraction ring is always at the juncture 
of the upper and lower utenne segments, in the 
annular layer of the submucous coat. 

2. It is always palpable behind the symphysis 
at this juncture, 

3 The body' of the uterus is tense and painful 
on pressure so long as the ring persists. 

4 The ring is found more often in long labors 
caused by malposition of the fetus 

5. The carbon dioxide combining power of the 
blood usually is low. 

6 The nng is relaxed only' by analgesia and 
anesthesia, and relief of acidosis when this con- 
dition exists 

7 Disproportion is often present 

Contraction ring, on the other hand, is char- 
acterized by' the following' 

I It can take place at any' point of the uterine 
musculature, since the active fibers run in both 
the circular and longitudinal directions 

2. The nng can occur after delivery if the pla- 
centa is retained 

3 The uterine body is not tense above nor be- 
low the ring, hence there is no pain on pressure 

4. Contraction ring is not especially related to 
malposition of the fetus 

5. -All contraction rings are physiologic, they 
become obstructive only when some of the fac- 
tors which produce the retraction ring are present. 

6. Contraction rings are easily relaxed by mild 
analgesia and anesthesia 

7 There is no disproportion. 

The validity of these observations can easily 
be appreciated by a study of the muscular struc- 
ture of the uterus in pregnancy' The uterus is 
composed of three muscular layers of tissue: the 
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[a>er, the stratum supra%asculare Aside from 
the- fact that the muscles of this outer laKi-o/the 
vascular area entwine about the blood \es«els in 
a sort of fi^re eight arrangement no mod 
re^on etiats for the special designation 

^ , ^^®">nermostla}er or stratum submucosum 

under the endometnum 
this Ia>er contains a large number of circular 
and oblique fibers which, at the fundus form the 
muscular rings around that portion of the tube 
aod continue into the tube to form its circular 
lajer Below just aboi e the internal os, is a 
thicker segment of annular fibers and it u at this 
point that the retraction nng is encountered 
An illustrative drawing of the musculature of 
the uterus is shown m Figure i 
During pregnancv , the normal stniutures undir 
go profound anatomical changes ‘Ibe individual 
muscle fibers are greatlj augmented in number— 
not by a process of division of elements alreadj 
present but b> conversion of non muscular into 
muscular elements At the same time the fibers 
increase at least ten times la size swellinf from 
40 to 500 micra m length The nature 0* tbe 
phjsiological changes if anv occur, can onl> be 
co%etiuted at the present time It is unlikelv 
that such enormous changes in anatomj viould 
not be accompanied bj cquall) importatitchanges 

. , in phjsiologj 

in the anatomical distribution of the muscular 

FiS 1 «ichematic drawing showing the musculvrbyw ISf"’ ‘ff* £ 
of the pregnant uterus i kongiludinal mu>cle and the waves of contraction that sweep over the 

- fi central mu»cular layer composed chiefly «f wgan dunrg parlutltio" These waves begin St 

»t-.. /-■ .V- .u r« fundus and involve for the most pa t 

three lasers, continuing to do so until th** uterine 
contents engage the cervit the circular fiber 



pirat and longitudnal nbers C the abmucous « 

pu« coil where the 

sndt? the layers front 


submvitosum the “tratura ' ascuUre and ih«* 
subserosum There is no sharp demarcation be 
tween the lavers of the uterine wall as is found in 
the walls of the intestine in the uterus the &ev 
era! lasers of the m)omclnuni interlaie 


then contract more vigorousfj m the nuke of the 
fetus Normal!) the circular contractions pro- 
duce nngs of Constriction which are altemauK 
loosened bv the retraction of f'e longitudinal 
fibers B> this combined effort the fe'js is 
pushed toward the outlet while co ncidentally the 


In the thin lav er of muscle mst under the sercea utenre nngs are pulled back and s'lp^d o\ er 
the fibers run principallv m a longitudinal direc the fetus in much the same manner as ine snaie 
tion At the juncture of the fomices with the pulls him elf around his prey 
vagina these fibers continue on to form part of It is coni-evv able that failure of the fongiiudma 
the muscular wall of that organ Between thes** fibers to loosen these rings of conslnction can 
longitudinal fibers are the transverse fiben which throw the entire uterus into a state of cnnlrac 
are active in contraction ring formation tioti thu« preventing I’s contents from movrrg 

The fibers of the middle layer which run radi outward As has betn stated t^nstricUoi^^^ 


11) , coribtuate two tmras or me enure micKncss, uus type mu) occur ui uiy «• -o - , . 

of the vvall Because of its thickness and the are initiatefl bv some of the same lactors ^ 
numerous blood vessels which it contains the produce retraction nngs but miv oe ra 
middle layer is known as the stratum vasculiite rdaved bv mifd analgesia 
Us outer fibers adjacent to the stratum sulv tner. when ^%f<^"Sttud.na ^rs 
serosum, are soinetimes desenbed as a dtstinit the segment of circular fibers compo g 
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TABLE I 


\car 

Number 

ca«cs 

Number 

nng^i 

1 

Para 

1 

Position 

j Rotat 

DeliM,r\ j 

Porcep'^ 

Post 

Ant 

Nor 

\ cr 

Prim 

Mult 

Lt 

Rt 

! 

Man 

Tor 

Mid 

! 

1 Low 

IQ’S 

70 

3 

3 











1926 

278 

7 

5 

= 

2 

I 

3 




3 

I 

1 

1027 

19? 

6 

4 

2 

3 

^ 1 

I 





3 

2 

192S 

273 

Hi 

B 

1 

2 

I 

2 

I 



4 


X 

1929 

319 


B 

4 

2 


2 



I 

Z 

2 


1930 




2 

3 

5 


2 

1 


2 

3 

3 

Total 


1 35 

1 24 

II 

12 

0 

8 

3 

X 

I 

10 

9 I 

7 


AnalKe=;ia morphine, scopolamine, and Gvathme> solution 
MortaliU fetal, 4 (i 14%), maternal, o 


TABLi: II 


\car 

Number 

cases 

Number 

rings 

1 

Para 

Position 1 

Rotat 

Deli\er\ 

torceps 

Post 

Ant 

Nor 

1 

\er 

Pnm 

Mult 

1 

Lt 

Rt 

Man 

Tor 

.Mid 

Low 

I93t 

277 

iS 

14 

4 

8 

B 

3 

2 1 

10 

I 

2 

II 

4 

1932 

239 

9 

5 

4 

2 

B 




2 

! 1 

4 

2 

1933 

Bl 

s 1 

6 

2 

3 

3 ! 

2 



I 

- 

3 

2 

1934 

258 

mm 

S ; 

I 

5 

I 

, 1 

I 

3 : 

t 

1 

1 4 

t 

1035 

243 

Ib 

2 

2 

3 





1 


3 

t 

1536 

246 

liH 








! ! 

1 

1 

Total 

tS2I 

1 45 

32 

13 

21 

IQ 

6 

3 

1 .3 

1 6 1 

' 5 1 

23 1 

10 


Analpcsia, 1931-1935 morphine, scopolamine, and sodium am>tal 
Anaigwia, 1936 morphine, scopolamine, and nembutal 
MorUluj fetal. 3 (o 67 c). maternal, o 


annular layer of the submucosum, which is 
know'n as the physiological retraction ring, the 
other layers are engaged in the constriction, the 
ring becomes thickened and rigid, causing ob- 
stmction, the cervix relaxes, the uterus above 
the ring becomes tense, and the abdomen is pain- 
lul upon pressure The ph\'siological retraction 
men becomes pathological (Fig 3) 

I his pathological ring maj obstruct with \ar>- 
ing degrees of force In the most severe form, 
o'eiy muscle fiber of the uterus is contracted 
and retracted, allowing no relaxation and pro- 
ducing in the uterus a condition of tetan\ The 
enseness may be so acute and so forceful as to 
compress the blood ^essels supplying the fetus 
and lead to its asphyxiation Occasionally, one 
sees a rupture of the low’er uterine segment from 
overstretching and thinning of the walls (Fig 4) 
icroscopic sections have shown all the uterine 
muscle fibers retracted, that is, shortened and 
ickcncd, and the number, particularly the 


spiral and transverse fibers, markedly increased. 
Rudolph described this development as a per- 
manent, non-reversible constriction ring, which 
does not relax under anesthesia or drugs, or e\ en 
after death We ha\e had 2 cases of this type, 
and an additional 2 ha\ e been obsen ed by my 
associates White, Phillips, Carson, Hannah and 
Massey, and others, have reported similar cases 

ETIOLOGY 

Bearing in mind the anatomical structure of 
the uterus, it would seem that there are four 
major causes of retraction ring dystocia A num- 
ber of minor factors may contribute, but in the 
final analysis these are basic (i) malposition of 
the fetus, (2) early rupture of the membranes, 
(3) disproportion, (4) the response of the muscu- 
lature to an abnormal blood chemistry 

If labor IS se\ere from any cause, the normal 
chemistry' of the blood may be altered, the car- 
bon dioxide combining power is reduced, and 












































































StiRGER'i, G\lyiECOLOG\ AND OBSTETRICS 



acidosis supervenes Several jears ago we ob- 
served that a number of our w ird patients after 
being in labor for more than tS hours suffered 
shock, and a few succumbed suddenly from the 
anesthetic To our surprise ne discovered that 
the anesthetist had ordered nothing to be given 
b) mouth during the second stage of labor in 
Order to prevent nauvea in anesthesia As a con 
Sequence the carbon dioxide combining power ol 
the blood was found to be excessively low It 
was these patients who suffered Irom nog for 
mation 

Alkalosis also, may influence the development 
of pathological retraction ring but in our cxpe 
nence this condition has been so rare as to be 
regarded as an almost negligible possibility 


4 Tenseness of the uterine body above the 
sulcus, and pain on palpation of the abdomen 

5 On vaginal examination a freely wovahle 
presenting part and a cervnx dilated sufflciendv 
to permit passage of the examining hand bevond 
the portion where the ring is found 

6 Low carbon dioxide combining pow er of the 
blood 

TREATJIENT 


In making a diagnosis of retraction nng dys 
tocia the following signs are to be considered 

I Prolonged labor, that is from sa to 36 
hours 

a hfalposition and slight advancement of the 
fetus, the head or presenting part within the 
dilated cervix 

3 The appearance of a sulcus across the lower 
abdomen above the symphysis pubis at 3 level 
corresponding to the peritoneal attachment 
where the coronary vein crosses body of uterus 


The most important part of anv medical pro- 
cedure IS treatment In the«e cases tie tre-l 
went consists of both preventive and curative 
measures Ue believe that the great majontv 
of uterine ring retractions can be prevented 
Upon reviewing our cases sime igry, we fouM 
that the number of rings and long labors followed 
very closely the manner in whivh the patient was 
treated Since we have had no retraction nng 
dvstoaas during the past 12 months we t«l 
justified in concluding that our present method 
is> «uccessful This method is given herein 
When the patient m labor amves at the hos- 
pital, following the usual preparation she is 
examined both abdominally and vagiM'y htie 
then receiv es a rectal injection of 3 to 6 grams 0 
one of the barbitvirates If this brings aww 
cessation of pain and sleep dunpg 
nothing further is given When ,, 

awaken and complain morph -e suipnate /» 
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Fig 3 .4, Dilatation, B, retraction ring, C, insert, where retraction occurs 


gram, and scopolamine 1/200 grain is given hy- 
podermically A smaller portion of this, alter- 
nating with 1.5 to 3 grains of one of the barbi- 
turates, with Scopolamine 1/300 grain is admin- 
as necessary Fluids are given, 
It labor IS prolonged, they are injected intrave- 
nously Analgesia must be complete if good 
results are expected It does not prolong, but, 
labor, and it does not affect the 
method, the patient can be car- 
Tf^ n ^ ^or many hours m comparative comfort 
if the foregoing measures fail to prevent the 
oielopment of a ring, or if a ring is alreadj' pres- 
ent nhen the patient is examined, a test is made 
or me carbon dioxide combining power of the 
ood^ YTien this is found to be low, an intrave- 
nous injection of i to 2 per cent sodium bicar- 
onate is given The analgesia is continued If 
0 nng persists^ when the patient is read}" for 
e i\ e^", 5 minims of adrenalin solution are 
en h}"podermically for relaxation, and ether is 
essential that both analgesia 
anesthesia be allowed to take full effect be- 
ore an attempt is made to deliver If, in spite 
^'^*'®nalm, anesthetic, and sodium 
rarbonate, the uterine retraction is not relaxed, 
develops and the babv shows signs of dis- 


tress 


a cesarean section is indicated. 


Since this treatment of sodium bicarbonate was 
instituted, about 2 years ago, we have not had the 
opportumty of giving it an extensive trial In 2 of 
the 6 cases in which it was followed, deliver}" was 
made with low" forceps, and in 2 delivery was 
spontaneous In these 4, the nng disappeared en- 
tirely, and the uterus was slightly relaxed In the 
2 remaining cases the treatment had no effect 
Of \"ital importance is the correction of the 
acidosis or alkalosis before inducing profound 
anesthesia to relax the ring We caused the 



Fig 4 Ruptured uterus Protrusion of extremiu from 
the os and rupture below Retraction ring at .1 
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Fig S Uterine retraction rinp Sulius aho^e the 
symphjsis 


death ot several dogs before realizing that failure 
to correct the imbalanced chemical ratio before 
gning the anesthetic was responsible In the 
past, I ha\e known fatalities to occur, no doubt 
from this combination, which were attributed to 
cardiac thrombosis or embolus 
Our reasons for using sodium bicarbonate in 
preference to glucose or Hartmanns solution 
might well be explained In carrying out some 
etpenmenfs upon dogs with acidosis, nc found 
sodium bicarbonate much more effective, in fact, 
we produced an extreme acidosis m dogs bj giv 
ing a per cent lactic a'-id solution The normal 
ratio was restored by the use of a -< per cent sofu 
tion of sodium bicarbonate 
In this connection, I should like to state (hat 
sodium bicarbonate should never be given in 
travenousl) to a diabetic Further glucose and 
sodium bicarbonate should not be given together, 
we killed 5 dogs with this combination 
Neglect of earlv treatment bj proper analgesia 
and the prevention of acidosis or alkalosis ma> 
lead to the development of a severe tjpe of 
retraction nng The following case which was 
one of a series recently reported by an esssMSl, 
IS a tvpical example of the effect of inactive 
treatment 


TADtr in 

■Kx cr3ge lalar ri}i houn 

Infant mortality per cent 
Operative incidence percent 
losilions not fisted m previous taWes 
Breech 
Face 
Brow 
Shoulder 

Cause of stillbirths 
Cord around netk and body 
pirg contracted on baby 5 n«k (bree h 
delivery) 

Face presentation 
Birth injury 

rroJapsed lord , , , 

Vnoihcrdictor attempted delivery 

Ring on babv t head died Jater cerebral symp 



Fiff 6 CcMffan section for unrelated retraction nng 
Ltenne tetany 


TTie patient was a ptiitupara aged jo jeatt Labor 
bei,an September 4 at u 000 clock noon Thecervusas 
partially effaced The right occiput »a» in the anienor 
position On Septembers the cervix oas dilated to 6or 1 
cendmeten By Siptember 6 the cervical dilatation had 
not tneteased and routine treatment for eshsusiion aas 
pvren The acetone test was negative 7 eon tUk wi 
the morning of September 7 Che patient was shcmia the 
strain of labor the cervix was dilated to 8 eeiUirselen 
Intra utenne examination revealed a nng around the neck 
of the fetus Morphine and oeopotiniire aere given IJ 
«e(tas an intravenous mjection 01 glucose At 7 j?oclick 
in (fie evening epinephrine was aaministered andst djo 
a spontaneous delivery occurred 

It IS my opinion that, if efficient analgma had 
been given earl) in this case labor would have 
terminated at the end of t days rather than hav* 
been prolonged through the 4 dais 
UETllOD or CEtlVERV 

Several years ago we regarded podahe version 
under deep anesthesia as the best method of 
delivers in retraction ring dystocia Inanalyiini 
our cases from ipzy to ipB> 
stons 9 midforctps and 7 low forceps (Tab!* 1 ) 
From i9jt to 1956 there were only s 
a4 tnidforceps and lo low forceps (Table lU 
The fetal d-xth rate was i 14 per cent in the 

hrst^up Jnd o 6 per cent in the second Ihete 


TABIC IV 


Deliv eiy 
lorecps 
Itophytaclic 
llvgh 
Mwl 
\ersKm 
Breech 
Embryotomy 
TouJ Cases 


Infant mortality 
Cerebral lojuiy 
MateiPal momhty 
Operative incidence 

Jajies 


8 

I 
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TOs no maternal mortality in either in the light 
of our present knowledge, an attempt to turn a 
fetus in a tense uterus is a procedure which is 
open to criticism. 

A statistical resume of this stud}' of 2,987 pri- 
^ate patients is given in Table III 

One of my associates, Dr James R Reinberger, 
has tabulated a report of 17 cases from his pn- 
\ate practice, which is presented in Table W 
Although the infant mortality of 17 6 per cent in 
his cases seems high, when one considers the 
number of cases and the fact that the series covers 
a penod of years during which there was no well 
known routine treatment, the result is good His 
operatn e incidence was 94 i per cent Ours was 
91 2 per cent In his series, also, there were no 
maternal deaths 

In closing, I should like to present tw o photo- 
graphs loaned by Dr Ra3’mond Wallace, of our 
staff These show an interesting case of tetany 
nten, caused by a retraction ring which failed to 
relax under analgesia and sodium bicarbonate. 
A section was performed, and both mother and 
baby sun-iied The rather high position of the 
sulcus, as shown in Figure 5, is due to the manner 
of photographing In Figure 6, the tetanoid con- 
dition of the uterus is clearly apparent 


smnLtRY 

1 Retraction rings are found, as a rule, in lonj 
labors 

2 Contraction rings are physiological, but be 
come pathological under some of the condition 
v.hich produce retraction nngs 

3 Retraction rings always occur at the junc 
ure of the upper and Ion er uterine segments th 
annular laj er of the submucous coat 

4 Tetany uteri develops when the force of th 
retraction is exaggerated 

a ^®^’^^'-bon ring may be prevented by effect 
ng earl\- analgesia and, nhen indicated, institui 
ng measures to combat acidosis or alkalosis 
lie have found a combination of the barbi 

rates, morphine, and scopolamine affords th 

ost satisfactory analgesia 
lul IS shortened by proper analgesia, an 

mother and baby suffer no harm. 


S The carbon dioxide content of the blood 
usually is low when retraction ring is present. 

9 Sodium bicarbonate will restore a low car- 
bon dioxide content to normal. 

10 Lactic acid will correct an excessix-e alkali 
ratio of the blood 

11. We hax'e nex'er found cesarean section 
necessar}' in ring retraction except in the presence 
of uterine tetany 

12. Fetal mortality from ring dystocias should 
be approximately 10 per cent There should be 
no maternal mortality. 
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F'f 5 Utenne retraction ring Sukus above the 
synipbyaiv. 


death of several dogs before realizing that failure 
to correct the imbalanced chemical ratio before 
giving the anesthetic was responsible In the 
past, I have knovvn fatalities to occur, no doubt 
from this combination, which were attributed to 
cardiac thrombosis or embolus 
Our reasons for using sodium bicarbonate m 
preference to glucose or Hartmanns solution 
might well be explained In carrying out some 
ecpeninents upon dogs with acidosis we found 
sodium bicarbonate much more effective in fact, 
vve produced an extreme acidosis in dogs trv giv 
ing 2 per cent lactic acid solution The normal 
ratio was restored b\ the use of a j per cent solu 
tion of Sodium bicarbonate 
In this connection I should like to state that 
sodium bicarbonate should tie er be given m 
travenously to a diabetic Further glucose and 
sodium bicarbonate should not be given together, 
we killed s dogs with this combination 
Neglect of earl) treatment by prowr analgesia 
and the prevention of acidosis or aikafosis mav 
lead to the development of a severe type of 
retraction ring The following case which was 
one of a serve- recently reported bj an essayist 
IS a typical example of the effect of inactive 
treatment 

TVBLF in 



Fir 6 Cesarein lection for unrelated retraction rint, 
t/tenne letany 


The patient «as a pnmipara aged jo jean Labor 
kcgan&pleniber^ at uxsoo clock noon Tbecer^ix«aj 
partially effaced The right occiput nas in the antenor 
postiioi) On Septembers Ihe cervix nasdibltdiohot 7 
centimeters By September 6 the cervical dilaUliin had 
not increased and routine treatment for ethau»tpn >>a» 
given The acetone test was ne;3iivc tt ; eoodicLon 
the tnominc of September 7 the patient «as shonui; (be 
stmn of lawr tfu* ceivu vias dilated to 8 cenluneters. 
Inin utenoe examination tevnlcd a rmj around the neck 
of the leius Morphine and seopolamine "nett pvtn « 
uellnsan intravenous injection 01 glucose bt f jie clock 
inthcevenin; epinephrine was administered andatSjo 
a spontaneous delivery occurred 

It IS m> opinion that if efficient analgesia had 
been given earl) in this case labor would have 
terminated at the end of j davs rather than hav e 
been prolonged through the 4 davs 
aiETnoD or peuverv 

Several years ago we regarded podalc \er*iJfi 
under deep anesthesia as Ihe best method 0* 
delivery in retraction ring dvstocia In anihnng 
our cases from 1925 to 193° 
svons 9 nudforceps and 7 low lorcepv (Table ij 
From 1931 to 1930 there were onlv 5 
24 midforceps and 10 lo" forceps (Tarlc lij 
The fetal death rate was 1 14 per 
first group and o 6 per cent m the second There 


Vverage labor Jj>j fours 
Infavt moiiatitv percent 
Operative mciience percent 
I ositions not listed in previous tables 
Breech 
Face 
Bro'v 

Shoulder 

Cause of s vUbirths 
Cord ariund nect and body 

PinR contracted on baby s neck (breevh 
de'ivefy) 

Face presentation 
Birth injury 
Prolapsed cord 

tnolhcrdoctorattemptedOehvery 

Rids on babvs bead died later cerebral symp- 


Delwtty 
forceps 
Prophj lactic 
Hit.h 


Infant mortality ^ 

Cctebrat injuJy p 

Matcnul mortality 
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The local application for 10 minutes of a pled- 
get of cotton containing 25 per cent cocaine or 
other topical anesthetic agent usually will pro\'ide 
Sufficient anesthesia to permit a gentle digital 
examination but not enough for a complete, pain- 
less instrumental investigation The injection of 
a local anesthetic (preferably in oil) underneath 
the fissure usually is not necessarj*, although there 
IS no objection to this procedure if it seems desir- 
able to rule out malignancy before proceeding with 
surgical treatment 

The acute fissure of the anus is superficial, pre- 
sents no appreciable induration, and is not accom- 
pamed by the so called “sentinel pile ” There is 
usually marked spasm of the external sphincter 
ani 

The chronic fissure presents a more marked 
lesion associated xvith greater fibrosis (Figs, 7 and 
8) Through the examining finger &e surgeon 
senses more or less induration in the base of the 
lesion Spasm of the sphincter x-aries from shght 
to marked 

The permanent cure of chronic fissures of the 
anus almost invanably requires operation, al- 
though some acute fissures can be treated success- 
fully without operation mainly by measures to 
soften the stool However, since we are dealing 
with the operadve treatment of fissures, we shall 
reserx'e discussion of the treatment of acute fis- 
sure and confine our remarks to the operatixm 
nandhng of chronic patholog}' 

A fibrous tissue mass or so called “sentinel pile” 
'^'§5 37 1 , and 8) usually overhangs the outermost 
Extent of the chrome fissure or ulcer It is not a 
rue pile but results from chronic irritation follow- 
'ng prolonged infection in the fissure or cryqit 

axal papilla. 

In addition to the “sentinel pile” there is fre- 
quentlj' associated with the fissure an enlarged 
anal papilla or fibroma of the anal canal at the 
Pper limit of the fissure (Figs 3, 7, and 8). This 
^nlargeinent of a normal structure, as the 
ult of chronic infection at its base and repeated 

passage of hard stool over the 
IS ant pectinate line This structure acts like a 
7nc^'^ body At stool It is forced domiward and 
-inuates itself into the fissure It thus causes 
creased pain and mechanicall3' prex'ents healing 
'’nrcfinentlx- it becomes long enough to pro- 
tnide at the anal onfice « s i- 

CHRONIC CRYPTITIS, ABSCESSES .AXD FISTULAS 

OF THE AXES 

sirtp I® easy to confuse the tj-pical fissure j'ust out- 
tne pectinate line with a small ulcer which 


forms locally' as a result of infection in a crypt 
of ilorgagni or the adjacent vestigial anal gland 
(7) The pathologx' is different fundamentallx’. The 
fissure is located distal to the mucosal margin and 
primarilj' inx'oK'es transitional epithelium On 
the other hand, an ulcer resulting from an infected 
erx-pt is found to inx'olve the mucosa j’ust above 
the pectinate line, as well as the erx^pt itself be- 
neath the shelxdng edge of transitional epithelium 
at the mucocutaneous margin. A “sentinel pile” 
often ox-erhangs the chronicallj' infected crx^it. 

In many cases, the fissure or infected crx*pt is 
associated xvith considerable actix’e infection. 
The location of the fissure or ciypt deep in the 
anal canal beneath the “sentinel pile” and between 
the folds of peri-anal skin tends to prevent free 
egress of infected discharge. The infection may 
spread upxx-ard to form a perirectal abscess in the 
submucosal space hluch more often, however, 
the infection spreads downward beneath the skin 
to form a subcutaneous, peri-anal abscess, which 
ruptures through the skin to form an associated 
fistula This fistula is usually superficial and its 
external opening is most often located near the 
base of the fissure or “sentinel pile”. There max' 
be multiple external openings at x'arxmg distances 
from the pectinate line, due to extension of the 
initial inflammatorx’' reaction, through liquefac- 
tion of the pen-anal fatty tissue. Rarely does the 
infection spread from a fissure or infected crj'pt 
into the space below and lateral to the lex'ator am 
to form a true ischiorectal abscess 

In selecting a fistula for operation m an ambula- 
torx' patient, one must be extremelj' cautious 
Very frequently, it is most difficult to determine 
before operation the extent of the fistulous rami- 
fications One should select for this tx'pe of opera- 
tion only those simple, uncomplicated cases in 
which the fistula is superficial and through which 
a probe can be easilx- passed 

IXTERXAL IIEXIORRHOIDS 

A satisfactory diagnosis of internal hemorrhoids 
can be made only bx* xnewing them through the 
anoscope Palpation is of no definite x alue Ex- 
cept in extenuating circumstances, one should 
operate upon and keep ambulatory, only those 
patients who haxe one enlarged, protruding in- 
ternal hemorrhoid. The others with more e.xten- 
six’e pathologx' should be operated upon in the 
hospital 

OPEEATIX E TREATMEXT 

The majoritx' of patients suffering from anal 
disease present themselxes for treatment after 
the lesion has become chronic. The chronic well 



AMBULATORY OPERATIVE TREATMENT OF 

anorectal pathological conditions 

104 Consecutive Operations Performed Under Local Anesthesia of 
Prolonged Duration 

C 1 BURT.AB MD,PACS,Ne»5„,l. Newlorl 
J GORDON RE\NIE, A B , M D , R,ch„„„d, V „g,„„ 


T he paltologjial enuties of clinlnic fo mallet over llie teslstanl reclinale line less fre 
sures and cr>ptitis, hiTiertrophied pa quentJ> Uis due lo p\erslrplr)ijng’cf Iheanusat 
pitlE, simple urcompheated fistulas ol childbirth The presence of lArgc internal hemor 
the anus, and single internal hemor rhoids and particularly of hypertrophied anal 
rhoids are amenable to ambulatory, operative papiUx also contnbute matenally to lie predve 
tiofi of fissures These structures exert their influ 
There is some nervous and physical straw flsso- ence mcchawcalb through the isnabon of sirens 
ciated with ti s form of treatment Patients who as ihestooJpasses by these massesat ihepKtrnaJt 
are highlv nervous, and those uho are in poor line 

physical condition should not be subjected to Sympio/m \ fissure is one of the nost painful 
this flddjtJOnaJ wnotjonaj t/auroa The more oxt}}esici>sf\nhnhchveha*eiodea) Tiesfia) 
affluent patients ivill prefer to be admitted to the canal distal to the mucocutaneous line abounds m 
hospital for any operative procedure sensory nerve terminals hence il is oUerrelv 

By operating upon and Aeeptng these patients sensiuxe to contact njth stool or other fueijr 
ambulators wehavebeenabletosavethemtheir objects TTie most characteristic symptom of a 
hospital expenses and in mam cases have re fissure i> a sharp Xmfe like pain during the pass- 
ducra their economic lass by returning them to ageofa hard stool followed ova dull aclafigpair 
V oih earlier than would have been possible had for a few hours In the chronic form there it 
they been admitted to the hospital for the same usually a history of recurrerit attacks of 'harppam 
operations at stool when the patient is constipled These 

We have included in this scries (op to April 19 attacks last forperiodsof days to weeks and recur 

1937), 194 operations performed under anesthesia at intervals oi weeks to tronths The pain u 
in oil on iSt patients Of these 194 operations, frequently relieved when the stool becomes soft 
there are i-*4 for fissure 34 for fistula, 10 for The fissure not operated upon frequenilv 
internal hemorrhoids 4 for chronic cryptitis ir and is broken down subsequently bv the passage 
for chronic papillitis, 0 for combined ciypfifis and of a hard stool Because of the pain the patiei' 
papillitis and 4 for unhealed postoperative isafrud to movehrs bowels ardin'Tea«acon«ii 
rounds pationistheru'e The passage of hard lecai mat 

From a practical standpoint typical chronic fis ter further traunatiaes the lesion, 
sures and the chrome cryptitis lesions require the spasm increases and avTCiajscycleisesfablisne 
same treatment namely excision and we have fiamittctioii The t ssure can be seen oy pro^ 
included both entities in our ^nes under the cap criy retracting the pen anal folds (Fig %) at 
lion of ‘fissures artenoroc posterior commissure nherentartv 

oftheselesionsoccur , 

rissVJiE OF TJ3E AJSVS j„ ^ p3ljenf « Iih an acln e fissure, W 

A true fissure of thcanusheginsasalinearlac» complete the erammation causes j”j 

ation m Iht tpilhelium Just distal w the muio- »,uall, sen es no useful pn^se H js ^ 
oitapeous hue (Figs 3 aud ,) The te.op esost to oomplele the tostrantenla) pt of to ^ 
commonlj tesulls fioui the passage of bard fecal uoii after the pam from *>■' f ® p 

beved by appropriate surgical means c-hciji 

rrotn theDtwKmen(of 5 iifg«/y ticHf, before he IS discharged 

lepe of Phyj'CWi iDfl SurseoiU Columbia Liuvtis.iy 'itw examination to rulc OUt 
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Fig 4 Sbn incision extends aboxe the mucocutaneous 
line to include the fissure, subfissure fibrosis, sentinel pile, 
and enlarged papilla 

have used benacol, anucame, nupercaine, 
butecaine, and neothesol, as anesthetic agents 
\\ e ha4 e had the most satisfactory results with 
neothesol, the component parts of which are 

Fails 

Procaine base i 

Methj 1 methj lene para amino phenytformate 2 

Hjdrosbenzocarbmol 5 

Refined French almond oil — q s ad 

Following the use of this formula we have seen 
none of the redness and severe itching which has 
been noted^ with some of the other formulas The 
postoperative discomfort and pain, and particu- 
lar!) the nound necroses, have heen lessened 

techkique of injection of anesthetic 

IN OIL 

A dr) 20 cubic centimeter syringe is used The 
anesthetic material is drawn into the syringe 
through a large caliber needle (gauge 15) This 
needle is replaced by one of much smaller bore 
(.gauge 20) , and of 2 to 2^^ inches m length 



tt>'pertrophied anal papilla, B, fissure of the 

“"“S C, sentinel pile i e , . 



Fig 5 After remoxal of the fissure and its concomitants, 
the subcutaneous, external sphincter is incised The inci- 
sion extends into the deeper portion of the external sphinc- 
ter Sufficient skin is remo\ ed to permit free escape of the 
serosangumeous discharge Short stnps of plain gauze 
packing are laid mto the entire wound 

The peri-anal skin is shaved The anus and sur- 
rounding skin are cleansed wnth alcohol The 
anal canal and rectal ampulla are not prepared 
other than with the enema The skin through 
which the needle is to be introduced is prepared 
with tincture of iodine 

At the point of election for the introduction of 
the anesthetic, a novocain wheal is made wuth a 
hiTiodermic needle. The larger needle is intro- 
duced through this wheal By passing this needle 
slowly in a circum-anal direction in the subcu- 
taneous space, complete pen-anal anesthesia of 


Fig 7 I , Sentinel pile or fibrous mass, t> pical fissure, 
C, h>'pcrtrophied papilla, /), mucocutaneous line 
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Fir j Anatomical structure# of ihe anal r«*iott IBCD 
shm> the subcutaneous motion area on the left for po$ 
tenor or lateral lesions 1\ hen this is tepeaten) on the neht 
pen anal dermal awsthesia « produced £of the postcnor 
tAO thirds of the anal region A simitar in^etiion >n the 
tight and left anterior quadrants produces complete cuta 
neoua anesthesia for antenor pauietogy \ combuiation 
of these injections anestbetues (he complete cutaneous 
pen anal region 

eatablished lesion requires operation RaUiaine 
treatment i5 of little real \ alue 
Pre optraiixe prtpataiion The patient takes a 
soap suds enema and eats a light meat before he 
comes for operation Our patients usua)t> are not 
given any pre operative sedation although there 
(S no real ob/ect/on to j grains of sodium atnytaf 
or other siirnbr medication the night before and 
again i hour preceding the operation 
PosUion of the fatient Any position nhich )S 
conveciient and comfortable for the cjjieraloi and 
patient is quite satisfactory We prefer the knee 
chest position although the Sim s posture is verv 
satisfactory 



Fig 3 FtposUfc oI the hssure and efiUrgtsfanalpspifli 
after relMalion of the sphincter 1 nanjfular lines sbo« the 
aceaofeTcisionoflheskm senunetpile cssurcaadpapiUt 



Fig » Injectionofiheetternal'phinciersTii Withihe 
finger id the anil canal the enesthetie material is biddiwn 
m ihe aobcuianeous sphincter m the Ttgion crf the diittd 
line Theneedli. is thenpas>cdiii the same pen analdiree 
lion bm in a deeper plane to inject the deeper and more e t 
tensile portion of the ectemsl sphincter sni hone u 
pfated tn the iscbio rectal fosvs 


irftrtion 0/ anesthetic Our pryieipa) desire in 
the selection of an anesthetic lor anal operations 
IS to establish instantaneous and tomplele anes- 
thesia, tilth prolonged effect to relieve the pain 
for at least to to 14 dais After this time has 
elapsed granulation tissue has covered the sen 
sory nerve terminals and there is no longer need 
for analgesia 

The effect of water soluble aneslheftcs— ni»c>- 
cam for example — is of too short duration to 
provide the desired effect The use of anesthetics 
in oil proi icles q^uite a satisfactor. means of elimi 
naling or greatly reducing pain and tendemess 
after operations for chronic ano/ectal palholcgi 
\eon»ans Gorsch, and Malhesheimrr in 1917 
introduced the use of anesthetics in oil and 
therebv made an exceedingly important contn 
button to proctologic surgery Since that ftme 
this meiliod of administering anesthesia has wn 
improved and used in various forms tfirougbout 
the world 

The effect of this type of adminislralion is 
instantaneous and complete The duration o e 
anesthesia is difficult to determine becaue ol tbe 
difference in ihe reactions of patients 

iivelv the duration of good analgesia may w ' 


0 be? lot weeks . 

The oil should not be injected inW the ejudK 
ns for an oil in the skin will cause a pi«su « 
ecrosis In the absence of frank j 

m ..troduerf saw. into Ik. 
r deeper structures TTiwe should Irf . 

f the oil Ibis IS assured by constant progrf« 
re needle as the oil is injected 
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Fig 4 Skin incision extends abo\ e the mucocutaneous 
line to include the fissure, subfissure fibrosis, sentinel pile, 
and enlarged papilla 

We have used benacol, anucaine, nupercaine, 
butecaine, and neothesol, as anesthetic agents 
We have had the most satisfactory results with 
neothesol, the component parts of which are' 

Palis 

Procaine base i 

Meth>l methj lene para amino phenj Iformate 2 

Hjdroabenzocarbinol 5 

Refined French almond oil — q s ad 

Following the use of this formula we have seen 
none of the redness and severe itching which has 
been noted w ith some of the other formulas The 
postoperative discomfort and pain, and particu- 
larly the wound necroses, have been lessened 

techmque of injection of anesthetic 

IN OIL 

A dry 20 cubic centimeter syringe is used The 
^?®®'^netic material is drawn into the sywinge 
rough a large caliber needle (gauge 15) This 
needle is replaced by one of much smaller bore 
tgauge 20), and of 2 to 2)4 inches in length 



P FI\^rtroplued anal papilla, B, fissure of the 



Fig 5 After remo^al of the fissure and Its concomitants 
the subcutaneous, external sphincter is incised The inci- 
sion extends into the deeper portion of the external sphme- 
ter Sufficient skm is remoi ed to permit free escape of the 
serosangumeous discharge Short strips of plam gauze 
packing are laid into the entire wound 

The peri-anal skin is shaved The anus and sur- 
rounding skm are cleansed with alcohol The 
anal canal and rectal ampulla are not prepared 
other than with the enema The skin through 
which the needle is to be introduced is prepared 
with tincture of iodine 

At the point of election for the introduction of 
the anesthetic, a novocain wheal is made with a 
hj-podermic needle The larger needle is intro- 
duced through this wheal By passing this needle 
slowly in a circum-anal direction in the subcu- 
taneous space, complete peri-anal anesthesia of 



I ig 7 1 , Sentinel pile or fibrous mass, fissure, 

C, h>'pertrophied papilla, D, mucocutaneous bne 
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Fig r Anatomical jtrueiuresof theanalreeion iSCif 
shou ihc subcutanfou* injection area on tj»e Je/l for pos 
tenor or lateral lesions When this is repeated on the 
peri ana) hernia) aneathena >» produced for the postenor 
ttto thirds of the anal region A similar injection in the 
right and left anterior quadrants produces conpWie cuta 
neous anesthesia for anterior pauology \ combination 
of these injections anesthetues the eompleie vuuneous 
pen ana] region 

established lesion requires operation rallistise 
treatment is of little real s aiue 
Pre optralne preparatten The patient taWe» a 
soap suds enema and ats a meal before be 
comes for opention Our patients ubuail> are not 
given pre-operatue sedation a/though there 
IS no real objection to j grams of sodium amvta) 
or other siirdar meJication the night before and 
again t hour preceding the operation 
PesUieU of the pahent An) po«Hion ahth la 
convenient and comfortable for the operator and 
pHunt IS quite satis/actors He prefer the hnee 
chest position, although the him s posture is verv 
solisSaciory 




ho j rn/ectionoffheMiefnifspfiintierjm hitaifie 
finser in the anal canal, the anesthetic maietulis laid down 
Ml the subcutaneous sphincter in the repion of the dotted 
fine The needle IS then passed m the same pen analdirec 
tion but m a dieper plane toinjeet the deeper and moitei 
tensile portion el the ecfeoijJ sphincter tni Xoiw m 
pfaeedin tfieischio rectal fossa 


Jielecfien oj aueslkelic Our principal desire lo 
the se)ec!ior) ol an aiiesiheiic sot aaaJ rperatiOTs 
IS to estab)l^h instantaneous and cemplele arts- 
thesta with prolonged effect to relieve thepaio 
for at least lo to 14 da>s After this tune has 
elapsed granuhtion tissue has covered the sen 
sorj nerve terminals and there is no longer need 
for analgesia 

The effect of water soluble anesthetics— novo- 
cain for etample — is of too short duratiun to 
provide the desired effect The use of anesthetics 
m oil prov ides quite a saiislaviory means of ehmi 
waUttg or greatlj rtducing pain and lendenie« 
after {^rations for chionic inorectal pafhologv 
Aeomans, Gorscfi and i'fatheshcimer m J9’7 
mtroduc^ the use of anesthetics in ml ad 
iherebv made an etceedin^V important ccn’ri 
bulion to proctologic surgerj Smcc that time 
(his mcfhod of jdministcfrng aneslhesia ^<.s been 
improved and u-ed m various forms throughout 
the HorJd 


The effect of this type of admimslralion » 
msf inMneou> and complete The duration of iV 
anesthesia is difficult to deterniinc beraue o' 
duCTerencein the reactions of patients Conservl 
tivel) the duration of good analgesia mav bent 

to be 2 to t weeks , 

The oil should not be injected mlo the epur" 
inis for an oil in the skin "iH caase a prf<sur 
necrosis In thu absence of franfc 
mav be introduced safely into the subcutani^ 
or dmver structures There should {<e ”o ponli g 
ot *1.- «.1 ,c U ronsiant progress 01 


the needle as the oil is injected 
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mucosal region can thus be iniected undemeatb 
the local lesion. Except when the lesion is exten- 
she, it is not necessarj- to inject the entire sub- 
mucosal region It is entirely unnecessary and 
undesirable to inject into the ischiorectal space. 
In many of our earlier cases we injected this space 
without untoward eSect, yet the satisfactory- 
results with perfect anesthesia in the absence of 
this injection, connnced us that it was unneces- 
sarj- The elimination of this step has removed 
the possibility of a deep abscess 
Amoimt of ancsihelic agent In general, 15 to 20 
cubic centimeters of the oil anesthetic agent is 
adequate for most anal operations However, 25 
cubic centimeters ma}" be required for hemorrhoid- 
ectomy. Although the amount of anesthetic 
material will \ arj' wiUi the extent and location of 
the pathologr-, the following general distribution 
ma} be used m the case of a fissure of the anus: 

3 1 cm subcutaneouslj on each side 
3 c cm in the subcutaneous and deep e-cternal sphincter 
on each side. 

3 0 cm underneath and around the local lesion 
OPER.VnVE PROCEDURE 

I'tiilire or infected crypt An Allis clamp is 
placed in the lesion, and a hemostat is applied to 
the mucosa well above the pectinate line in the 
tcgion of the local lesion to prevent retraction of 
the incised edge The incision is made to include 
the sentinel pile, the fissure or crypt and the pa- 
pula above (Fig 3) This incision is made gen- 
erally in the shape of a triangle -uuth its apex 
the anal canal. The skin excision is made 
suflkiently wide externally to permit free e^ess 
m the serosanguineous discharge If this excision 
h the outer part of the wound will 

heal too fast, and the deeper portion will be very 
Slow m healing or may even fail to heal 
Great care should be exercised to remove any 
enlarged papilla above or adjacent to the local 
esion, as its presence will mechanically prevent 
^nd necessitate a second operation. 
Umen the external skin incision is made, the 
Stan edge is grasped and dissected free from the 
Subcutaneous sphincter underneath, thus remov- 
dtc fissure or cryqit wuth the underhung fibrosis 
4). The dissection is earned to a point well 
nDo\e the pectinate line, where the pedicle is 
'gated for complete hemostasis The subcu- 
nneous, as well as part of the deep, portion of the 
external sphincter ani is incised, to produce satis- 
actory relaxation of the anal canal and to pro- 
mote proper healing (Fig. 5). 
nl t 1^ particularly important not to incise com- 
P etely through the deep portion of the external 


sphincter ani. Permanent incontinence will not 
result if a portion of the true anal canal, including 
the innermost margin of tlie levator ani (pubo- 
rectaUs), is left intact. If the entire anal canal is 
incised, partial incontinence may result 

Plain packing is placed in the wound, preferably 
in short strips of ^ inch width A pad of gauze 
is then placed over the anus, and the buttocks are 
pulled tightly together with adhesive for hemo- 
static purposes 

Postoperative care At the end of 48 hours 
(second day), the external padding is removed. 
The packing is not disturbed because bleeding is 
likely to occur if it is removed at this time. 

The patient is instructed to take 2 ounces of 
milk of magnesia on the morning of the second 
day, to be followed by a soap suds enema later 
in the same day if he has not had a satisfactory 
movement. He is also instructed to take hot sitz 
baths for 20 minutes, twice a day. The water 
should be gradually made hot to avoid weakness 
and should be cooled off at the end of the bath to 
prevent the patient from taking a cold. 

The packing is permitted to come away with 
the first or second stool. If it has not been e.x- 
pelled by the end of the third or fourth day, it is 
removed. The danger of hemorrhage incidental 
to pulling the packing away has passed. 

During the first 48 hours after the operation, 
the patient is given a light diet of tea, toast, milk, 
cereal, and eggs. After 48 hours, a regular diet is 
prescribed. If a movement becomes necessary 
during the first or second day after operation the 
patient is told to take off only the outside dressing. 
The packing is usually not e.xpelled and we hax e 
not seen any hemorrhage as a result of a move- 
ment prior to 48 hours Sufficient codeine is 
administered to ehmmate any pain 

After the packmg has been remoxed and the 
bowels are functioning adequately, it is important 
to dress the wound frequently, say eveiy- second 
or third day, to be sure it closes from within and 
not from the adherence of the raw surfaces This 
can be most easily done by passing the index fin- 
ger into the anal canal and bringing it out through 
the depth of the wound, which continues anesthet- 
ized for some 2 to 3 weeks after the operation 

Fistula of the anus A. probe is passed through 
the fistula, or the tract is injected with methylene 
blue The anesthetic material is injected around 
the local lesion, and not throughout the peri-anal 
region, as would be required m a more extensive 
operation. The skin overljing the tract is excised 
widely so as to permit free drainage Great care 
must be exercised to remove, if possible, the internal 
opening, which is usuall}' to be found in an adja- 
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Fi„ 8 Low po«erof a JypicaJfissure J rs seen b«t«<en the sentinel pile B anda 
small anal papilla C The tenptudmaV smooth muscle bands of the inlesUne are ' isi 
ble at D and the circuEr mustle libers at £ 



sue and cellular innilrai 
of the sentinel pile B 


the skin can be produced (Ftg 1) Creal care 
roust be exercised to pretent imraderroal depMJt 
of the oil, which will produce necrosis 

If the lesion is located onK in the posterior 
region, the anesthetic agent can be introdu^ 
through one skin puncture about i to r>5 inchts 
nostenor to the anal ring If it « located anterior 
Iv It IS desirable to introduce the ancslheuc 
material through the skin m cither or both the 
right ami left anterior quadrants about i to i}i 
mehes from the anal verge In this ^ 
complete and satisfactory anesthesia can be pro- 
duced than thioogh one puncture wound 

If hemonhotetonn or era, ion "I ""M' 
enU IS to to tlone. l>“i 
Siwior injeclioos sbooU be combined 


Altet the anesthetic materal has h'“ 
duced into the siibciitiineom sge ^ 
auus the index finger is side into tin 

caruil the needle ts passed on ei ther s ‘I 
subcutaneous portion of the 
am and this structure is thus S the 

Then the deeper and more i) 

external sphincter is S>^r« 

Should this deeper portion 
tnUs be too eetensite , d 

inoiMinence maj result K thi *0 
II, ol hllle consequence as 'h' Jl” of 

tnnoinabontioda,, 

the anesthetic eHcct has /“W"'"!.! »me«ba> 
II the needle is passed deep to an 1 
obme the snbctilaneous sphincter 
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mcosal region can thus be injected underneath 
the local lesion. Except whp the lesion is exten- 
she, it is not necessary to inject the entire sub- 
mucosal region. It is* entirely unnecessary and 
imdesirahle to inject into the ischiorectal space 
In many of our earlier cases we injected this space 
irithout untoward effect, }’et the satisfactory 
results with perfect anesthesia in the absence of 
this injection, convinced us that it was unneces- 
saiv' The elimination of this step has removed 
the possibility of a deep abscess 
Amount of aucstiwlk agent In general, 15 to 20 
cubic centimeters of the oil anesthetic agent is 
adequate for most anal operations. However, 25 
cubic centimeters may be required for hemorrhoid- 
ectomy Although the amount of anesthetic 
material will varv' with the extent and location of 
the pathology, the following general distribution 
maybe used in the case of a fissure of the anus: 

seem subcutaneously on each side 
3 c.cm m the subcutaneous and deep external sphincter 
on each side 

3 can underneath and around the local lesion 
OPERA.T1VE PROCHDURE 


sphincter ani. Permanent incontinence^ will not 
result if a portion of the true anal canal, including 
the innermost margin of the levator ani (pubo- 
rectahs), is left intact. If the entire anal canal is 
incised, partial incontinence may result. 

Plain packing is placed in the wound, preferably 
in short strips of inch width. A pad of gauze 
is then placed over the anus, and the buttocks are 
pulled lightly together with adliesive for hemo- 
static purposes. 

Fosioperaike care. At the end of 48 hours 
(second day), the external padding is removed. 
The packing is not disturbed because bleeding is 
likely to occur if it is removed at this time. 

The patient is instructed to take 2 ounces of 
milk of magnesia on the morning of the second 
day, to be followed by a soap suds enema later 
in the same day if he has not had a satisfactory 
movement. He is also instructed to take hot silz 
baths for 20 minutes, twice a day. The water 
should be gradually made hot to avoid weakness 
and should be cooled off at the end of the bath to 
prevent the patient from taking a cold. 

The packing is permitted to come awaj with 
the first or second stool. If it has not been ex- 


Firsiire or infected crypt. An Allis clamp is 
placed m the lesion, and a hemostat is applied to 
the_ mucosa well above the pectinate line in the 
tegioD of the local lesion to prevent retraction of 
tbe incised edge. The incision is made to include 
the sentinel pile, the fissure or crypt and the pa- 
pilla above (Fig. 3) This incision is made gen- 
ttally in the shape of a triangle with its apex 
li&m the anal canal. The skin excision is made 
snfkiently wide extemalN to permit free egress 
of the setosanguineous discharge- If this excision 
IS imdequate, the outer part of the wound will 
cat too fast, and the deeper portion will be very’ 
Slow in heahng or may even fail to heal 
hreat care should be exercised to remove any 
arged papilla above or adyacent to the local 
^lon, as its presence wall mechamcally prev’ent 
necessitate a second operation, 
j skin incision is made, the 

iiiKf t S’^sped and dissected free from the 
intriR sphincter underneath, thus remov- 
(Fw ^ ™th the underly mg fibrosis 

abnift tv dissection is earned to a point well 
ImtPri t line, where the pedicle is 

taneous hemostasis The subcu- 

evtemai the deep, portion of the 

faclon.’ inased, to produce satis- 


peiiea oy tne ena 01 tne inira or lourui aay. it is 
removed The danger of hemorrhage incidental 
to pulling the packmg away has passed. 

During tie first 48 hours after the operation, 
the patient is given a bght diet of tea. toast, milk, 
cereal, and eggs. After 48 hours, a regular diet is 
prescribed. If a movement become necessary 
dunng the first or second day after operatior.. the 
patient is told to take off only the outside cressmc- 
The packing is usually not expelled and we Lev-e 
not seen any hemorrhage as a result of a rz'.-ar- 
ment prior to 48 hours Sufficient codefac u.- 
administered to eb'minate any pain. 

After the packing has been remov-ed ana zbs 
bowels are functioning adequately , it is irape — — 
to dress the wound frequently, say everv scc:ac 
or third day, to be sure it closes from wfihfn'aa^ 
not from the adherence of the raw surfaces. 
can be most cosily done by passing the index an- 
ger into the anal canal and brinsing it out thre — 
the depth of the wound, which continues anes'Jie-.- 
* ^ 3 ti'eeks after the ODeratfen. 

41. cl' 1 Ptobe is passer’ thw- 

Ae fistffia, or the tract L Lmeaed 4ith 

.u aiiesihetfc catenal is fn-'ect-^' -m-*--' 

the local lesion, and = I 

region, as would be r=-nrr=-''’- 

operaPon. The skin -f—'-X “ '.Y. h 

widely so as ic per^ 

mnstbeeverciEeda;n‘r3-'-^--T^v 

opening, which 

m nn adia- 


SUEGEEV, GTOECOIOGl AND OBSTETRICS 





Fijj 0 Ili^h power of the fissure as shown j» Fipuw 8 presfniiog iht fibrous tis- 
sue and cellular infiltrJiJon I underneath the bssure with tie squamous epilhilium 
of the sentinel pik B 


the ikm can be produced (Fig 1} Great care After the anesthetic malenal has been m*r>- 
must be exercised to present intradcrmi} deposit duced into the 5iih{.aSaneo<.s space around the 
of the oil which will produce necrosis anus the index finger is introduced into the anal 

If the lesion is located onK m the posterior canal the needle ts passed un either side into ire 
legion the anesthetic agent can be tniroducetl subcutaneous portion of the eilerral sphtoefer 
through one skin puncture about i to t^j inches am and this structure is thus completelj injctlN 
posterior to the anal nng li n located anlenor TTien the deeper and more e.xtensixe 
iy it 15 desirable to introduce the anesthetic externalsphinclensinrjltratedviiihtlieQiUYS 
material through the «kin m either or both the Should this deeper portion, including the 
right ard left anterior quadrants about i to 1^2 talis be too extensiieh infiltrated a te/nporao 
inches from the anal icrge In this ma> more mcontinencE may result If this should occur 1 
complete and saiisfactoiv anesthesia can be pro- is of little consequence as the sphincter ^ 
duced than through one puncture nound tumsinabout lodays when the majorporli 

If hemorrhoidectomx or excision of multiple the anesthetic eHett has disappcand , 

crj'pts IS lo be done the posterior and the two If the needle is passed deep to ana 
anterior injections should be comhinei aboxe the subcutaneous sphincter the 
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Chrome cryplo-papilUtis. Six, or 3 per cent, of 
our operations were performed for a combination 
of chronically enlarged crj'pts and papillm 
Fcslopcralh'c u'omtds. Four, or 2 per cent, of 
these operations were performed for persistent 
postoperative wounds, following excision for local 
anal pathologA'. We were unable to explain the 
persistence of these wounds except for tlie possible 
inadequate excision of skin surroundmg the local 
lesion at the time of the pre^ous operations 
These wounds healed firmly after the additional 
skin was excised 

POSTOPERATIVE HEMORRHAGE 

In our earlier cases we inserted considerable 
packing and removed it at the end of 48 hours 
Ills resulted in bleeding in a number of the cases. 
Since we adopted the principle of inserting a small 
amount of packing in short strips and permitting 
this to come awaj- with the stool, we have had 
almost no bleeding Up to the time the method 
was changed, we experienced slight bleeding in 13 
patients, moderate in 13, and marked hemorrhage 
’n 5 cases, although not of sufiicient magnitude to 
impau: the hemoglobin balance Packing was re- 
inserted in 10 instances, and hgation was done in 
3 pabents In only i instance in our senes of 194 
o^rations, was it necessarj', on account of hemor- 
rhage, to keep the patient in the overnight ward 
other patient with slight loss 
01 blood felt weak following operation and was 
confined to the overnight ward 

IKPECIIONS -AXD REACTIONS 

Following the use of the prolonged anesthesia in 
194 operations, w-e have obsen^ed two generalized 
reacbons ^ WTiether these represented toxic 
mamfestabons or were emotional responses, we 
•rre unable to sav. 

Immediate!}’ after the mjection was completed, 
c pabents lost consciousness to regain it in a 
V^rites, after which the)’ alternately re- 
ponded and failed to respond ever)’ few rmnutes 
or about one-half hour. At the end of this tune, 
was permanently regained At the 
pulse became ver)’ weak and seemed to 
with consciousness The skin was drx’ at 
There was no twitching or other local- 
nipht^'^ These patients were kept in the over- 
s t ward and were discharged the next morning 
tion^°™^^ state There was no subsequent reac- 

experienced a few untoward local 
_ Uut these have been so few as to be al- 

negligible, and certainly would not interdict 
use of this U-pe of anesthesia by an expen- 


enced surgeon The indiscriminate use of local 
anesthesia by means of oil injections by ine.xperi- 
enced operators is certain to result in unfortunate 
compheabons 

In a few’ of our early cases, we noted the appear- 
ance of much redness and severe itching, with 
sh'ght induration of the entire peri-anal region, be- 
ginning 2 to 5 days after the operation and lasting 
for 7 to 10 days. This could have been due to iodo- 
form in the packing, but its appearance in some 
cases in which plain packing was used, leads us to 
believe it was due to the anesthetic agents Since 
we have been using neothesol, we have noted none 
of these reactions 

In one of our earher cases (464,518) necrosis of 
the skin follow’ed the introduction of the oil into 
the skin around part of the wound. In one opera- 
tion for fissure (282,339) a posterior, midh'ne 
fistula was discovered deep to the wound after 
healing had progressed almost to completion 
This fistula was complete, its walls were thick, and 
we beheve that it had been overlooked as a blind, 
internal fistula at the time of the pre-operative 
e.xaminaUon E.xdsion of this fistula with patient 
under prolonged anesthesia resulted in complete, 
sabsfactor)’ heahng. In another patient (if D.) a 
blind external, incomplete fistula, without well 
formed walls was discovered deep to the fissure 
wound several days after the operation. We be- 
lieve that this resulted from pooling of the oil A 
simple incision through the interx'ening tissue, 
inthout anesthesia, resulted in an open wound, 
which healed satisfactorily in about 10 da)’S One 
other paUent presented a blind external fistula, 
which extended upward and lateral to the anal 
canal wall This was believed to be due to infec- 
tion in the presence of poohng of the oil Excision 
of this fistula resulted in complete healing 

In six instances there was superficial necrosis in 
the area of ma.ximum deposit of the oil under- 
neath the local lesion The patients were not 
aware of these local reactions, and they were of no 
chmeal significance 

In two of our more recent cases of fissures, m 
which we were operating mth new anesthetics, ne 
observed e.xtensive, subcutaneous abscesses around 
the anus. These necessitated confinement of the 
patients to bed intermittently for a few days 
Neither was admitted to the hospital One of 
these reqmred inasion and drainage of the ab- 
scess The other ruptured spontaneously Each 
of these healed up satisfactorily and the patients 
presented no incontinence or other complaint 

In considering all of our patients operated under 
anesthesia, administered in oil, 12, or 6 per cent, 
presented necrosis of the tissue. Of this number, 
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cent crj'pt of Morgagni Although dcsirahle, it is 
not necessarj to excise the entire circumference 
of the tract, as the granulation tissue will be cov 
ered with epithelium if the tract is laid open and 
adequate drainage is established The inseiijoo 
of packing and the postoperative Ircalment is 
exactlj the same as for the fissure of the anus 

Papilla, hypertrophied The anesthetic agent is 
injected only underneath the immediate h^on 
and local excision is performed It is usuaU> not 
necessary to incise the subcutaneous sphincter 
except if spasm is marked The insertion of pack 
ing and postoperative care are the same as for 
fissure 

Internal hemorrhoid The anesthetic agent is 
introduced as described under ‘ fissure The 
internal hemorrhoid, together with its external 
counterpart, is dissected down to a pedicle of mu 
cosa, which is ligated Hemostasis is established, 
plain packing is inserted in short stnps Postop 
erative care is that described under Tissure ” 

ANALYSIS OF CASES 

A total of 811 consecutive operations were per 
formed on i 8 i patients Most of these were done 
in the Vanderbilt Clinic by, or under the direct 
supervision of the senior author A few opera 
lions were performed on private patients In 194 
operations the anesthetic was injected m oil In 
the 17 remainmg cases 2 were given spinal anes 
thesia, 6, novocain 3badnoanestheUcgiven and 
6 were given a general anesthetic Twenty two of 
the 181 patients required a total of 30 operations, 
and m 34 of these the anesthetic was given in oil 

Sex The female seems to be more susceptible 
to this general type of patholop 117, or 64 6 per 
cent of the tSr patients were females 64 or 35 4 
per cent were males 

rlge The average age of the x8i patients on 
whom these operations were performed was 39 8 
years The average age of the males, 42 2 jears 
was slightl> above that of the females who aver 
aged 37 6 jears Theyoungest patient was 18 and 
the oldest 62 years 

General reacUoni of patients While most of our 
patients have expenenced no pain others have 
complained of more or less pain for a few hours 
after the operation \\e believe that incomplete 
milial anesthetic effect prevails when these pa 
tientscomplain of severe postoperative pain Tb«r 
pain is not very severe, as it is relieved by one 
to three doses of codeine, If rram and aspinn 5 
grams When the initial discomfort subsides 
usually within 5 hours the patient is alnxat 
invariably comfortable throughout the postopera 
tive course 


Some of our patients, a minority, have com 
phmed of slight w eakness for a few day s but all 
of them have remained ambuhcorv and have te 
ported to the office or cimic for dressing cn the 
second postoperative day In the majontj of 
instances these patients hav e been able to pedorm 
their essential household duties within j or 3 days 
and have resumed regular work within a week. 

Ftssstres Of the 194 operations which we con 
sidered it safe to perform in ambulator) paUents, 
IJ4 or 63 9 per cent, were performed for fissures 
of the anus Of this number 107, or 86 3 per cent 
were in the posterior commissure The remainder 
of 3, or r 4 per cent, were located in both the 
anterior and posterior commissures 

Ftslalas A total of 34 or 17 per cent, of the 
194 operations done under prolonged anesthesia 
were performed for fistulas of the anus Twentv 
nine of the patients were cpeTaiti vpen lor pn 
raary fistulas, and the 5 remaining occurred or 
w ere discov ered subsequent to one or more opera 
tions for pre existing ana! pathology Twentv 
eight or Sr 3 percent, of these 34 were located in 
the posterior anal region Five, or 14 7 per cent 
were located in the anterior region of the anus 
Theremainingcase.or 3 per cent, was in the lateral 
(left) wal! of the anus Two.orsSpereent oftie 
fistulas presented upward extensions into the sub- 
mucosal space, in addition to the usual subcutane 
ous advance and external rupture Of the s fis 
tufas which are included in the re operated uwn 
group their presenceisexplamcdas/cJlows One 
was thought to have been overlooked poor to the 
first operation as it presented thick walls, i 
definitely w as due to retained linen ligature knots 
at the time of a previous operation rwasanolu 
ramification from an extensive posterior fistula of 
the anus which had been previously operated upon 
twice for other extensions, the fifth one was not 
satisfactorily explained 

Interna} hemorrhoids Ten or 5 1 percent, of the 
194 operations were for one or two large 'ntema 
hemorrhoids In this group we prefer to mc/ucfc 
those patients with onlv one large fcemorrhwd 
QkrgnKCT'.phlis Although we mghl easily “ay 
that almost all of the patients with fistula were 
operated upon for chronic crvptiUs and fistulas 
we have operated upon only 4 or * ® V, 

our cases for chrome cryptnis alone sce«e M 
tienls complained principally of j 

presented enlarged crvpts aswiated with focal 
ten^rness . ^ 

Papdlitu Twelve or 6 1 per cent were oiw. 
aicd ipoD for enlarged anal papiU* alj 
were p^truding at the anus or causing d.scotn/vft 
at st^ 
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patients, 6 presented persistent pruritus ani, 
which was the principal pre-operative complamt. 
Seven of these 115 patients continued to have 
occasional bleeding from internal hemorrhoids. 
One of these was sent into the hospital subse- 
quently for hemorrhoidectom}'. The 6 other pa- 
tients received injections for the hemorrhoids 
One patient complained of chafing, and another 
of some anal pain, the causes for which were not 
apparent. 


COXCLUSIOKS 

1 It is safe to operate upon selected ambulatory 
patients under prolonged anesthesia administered 
in oil for chronic anorectal disease. 

2 Great caution must be exercised in the use 
of this t}-pe of anesthetic, because of the potential 
danger of infection and peri-anal necrosis iMuch 
e.xperience is required for its proper management. 

3 Anesthetics injected in oil are slowly absorbed 
and produce prolonged, effective anesthesia for 
2 to 3 weeks or more 

4 This prolonged anesthesia not onlj- greatlj' 
reduces the postoperative pain and tenderness but 
permits the patient to be ambulator}- and often to 
return to work earlier than would be possible un- 
der other t}-pes of anesthesia 

5 In 194 operations the anesthetic was admin- 
istered in oil on iSi patients 

6 An average number of 8 58 dressings were 
required per case in the entire series, 

7. A healing time of 44 days per patient was 
recorded in the healed cases. 

8. One hundred and sixty-one, or 88 g per cent, 
of these patients were known to be healed, while 
the remaining 20, or ii i per cent, were lost to 
follow-up before they were recorded as healed 
These results are based on personal observation in 


15s, or 96.2 per cent, of the healed patients The 
6 others replied by letter. 

9 One hundred and fifteen, or 71.4 per cent, of 
the 161 healed patients were followed for more 
than 6 months which is considered to be a fair 
follow-up period in these cases One hundred, or 
86 95 per cent, of these 115 patients were sx-mp- 
tom free after 6 months 
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only 6 or 3 per cent were of clinical significaAce 
In reality, onlj 3, or i ppp cent, of the cases could 
be said to present infection of clinical significance 
directlj and definitelv attributable to the anes 
thctic 


Causes tor re 01 eration 
Twenty two patients required a total of 50 
operations Only one of these was not healed 
when last seen Thirty four of these operations 
were performed under prolonged anesthesia 5 
under novocain, 6 under general, 2 under spinal, 
and 3 had no anesthetic Of the a j primary opera 
lions, 18 were for posterior fissures, 1 for chronic 
cryptitjs, a for fistula and 1 for evtemal throm 
bosed hemorrhoid and CTcess sLin Seventeen pa 
tients required a operations each 4 required 3 
operations and 1 neccasuated 4 operations One 
of the patients suflered from a very errensive 
fistula of the anus and had had a operations under 
spinal anesthesia m the hospital prior to the third 
one which was done under prolonged anesthesia 
and which cured the condition The patient re 
quiring 4 operations had the first one in the hos 
pital for fistula of the anus, which failed to heal 
apparently because of the presence of enlarged 
papills General anesthesia was used 
Secondat) operations wete made necessary for 
the following reasons m 1 case recurrent fissure 
in 2 cases insufficient sbn evcisions m 1 case, an 
infected crypt in i, a retained non absorbable 
ligature knot, in 3 unhealed wounds without 
apparent cause and in g, enlarged papitlx which 
had been overlooked at the time of the pnmarj 
operations 

In the 31 Cases in which 3 and 3 procedures were 
required, the mUrvils between operations vaned 
from I to 8 months The average time elapsed 
was approTimatclj ? months The pitienl who 
required 4 operations was given intervals of 0 
months 2}i years, and 3 weeks respectively 
These facts are of suiTiciint magnitude to em 
phasue the necessiiv of great care in removing 
anj enlargtd anal papilla and in preventing pool 
ing of the oil Anj ligature material of the non 
absorbable vanetj should be cut long so that a 
small knot will not be retained to prevent proper 
healmg Sufficient skin should be removed w 
prevent premature healing of the skin over the 
deeper portion of the wound and to permit adc 
quate, prolonged drainage 

NUMBER OF DRESSINGS REQUIRED FOR TAOl 

patient 

Taking into consideration all of the 160 opera 
tjons performed under prolonged anesthesia, an 


average of 8 58 dressings was required for each 
patient In tins group we considered onfy the 
n^ber of dressings after the final operauons m 
the re operated upon group Of the*c cases 88 
fissures required an average of 83 dressings 35 
fistulas a\ eraged 8 76 dressings 20 patients m the 
re operated upon group shovved an average ofg 14 
dressings following each of the final operations 
the 14 cases of crj-putis and papillitis averaged 7 
dressings, the S hemorrhoid ejasions, 7 6 drc'S- 
ings, in the miscellaneous cases, in which two 
severe pen ana! abscesses occurred, an average 
of 10 4 dressings were required for each patient 


IIEAUSG TIME 

In JS7 patients in this group >n which the 
healed dates are recorded an average of 44 da)5 
was required for healing In 157,0197 c per cent 
0/ the i6z patients know n to be healed the date 
on which healing was known to have been com 
plete IS accuratel> recorded In 8$ fissures the 
wounds were known to be hcaiedonanatersgeai 
the forty fourth postoperative div Tiiealj hve 
fistulas required an av erage of 46 daj'S to heal In 
30 of the re operated upon patients, and m 14 
who were operated upon lor crjptitia and paptl 
litis, the average healing time was 41 davs The 
patients operated upon for internal hemorrhoid* 
required 38 6 daj's to heal, and the mjsffIJaneous 
group containing two severe pen ana) jnfecuon* 
required 56 da>s to heal 


lOLtOW UP 

Of a total of t8i patients operated upon under 
prolonged anesthesia t6i or 889 per cent were 
known to be healed when last «een The remain 
mg 30, or II I per cent, were lost to follow up 
before the> were healed The follow up results 
presented herein are based upon personal oL'civa 
tions in rss or 96 3 per cent, of the i6t known 

healedpatierts The bremaininghealedpatienls, 

1 8 per Cent replied b> Jeltcr to persistent follow 
up inquiries Of the tbi patients known ^ 
healed 136 or 84 S per cent, were followeil 
more than 3 months rij or 71 } per cent, wc 
followed for more than 6 months 68 patimtv or 
43 3 per cent, were under observation for more 
fhanijear 14, or 8 7 percent werefollowed for 
more than 3 5 ears 

SVMPTOM FREE 

We shall consider 6 months as a 
follow up period in these cases Of HJ P 
tients foUowed for more than b , f * 

85 qs per cent were symptom free at theen 

months following their operations Ot tnevc s 
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sedatives and heat supplied by the use of v-arm 
blankets and hot water bottles, or by placing 
the patient in a tent or room kept at 90 de- 
grees F. A lowered blood pressure must be 
treated by the administration of stimulants 
and fluids given intravenously. Of equal im- 
portance in preventing shock is the gentle 
handling of the patient in quiet and peaceful 
surroundings. The cleansing of the wound 
should be done with the greatest of care and 
mthout trauma The insensible loss of bodj’^ 
fluids as determined by blood concentration 
tests must be relieved promptly by the admin- 
istration of fluids The best way to do this is 
by the intravenous administration of blood 
plasma This, of course, must be tjqjed as for 
a blood transfusion In addition to this, suffi- 
cient intravenous infusion of normal or hj-per- 
tonic salt solution must be given to maintain 
the blood chlorides at a normal level. 

The aseptic treatment of burns was long 
completely disregarded especiallj' during the 
period of the use of carron oil Bum wounds 
must be treated as carefully as other surgical 
wounds to avoid infection, and good results 
cannot be expected simply from the tanning 
alone The surrounding unburned skin must 
be kept scrupulousl}’" clean being frequentl}' 
washed with an antiseptic solution, 70 per cent 
alcohol being a satisfactorj' one Sterile bed 
hnen must be used if infection is to be avoided 
No attempt to dissolve the coagulum or to 
loosen it b}' the application of wet dressings 
should be made. This is well illustrated in 
Da\udson s original paper: a convalescing pa- 
tient so treated was thrown into a condition 
of marked toxemia within a few hours 

The question of whether or not there ever is 
actually a toxemia of burns remains unan- 
swered There is considerable e\-idence that 
It does occur even though the toxic substance 
itself has not yet been isolated The important 
thing, hov ever, is a rational treatment of the 


patient which includes the prevention or treat- 
ment of shock, the prevention of infection and 
the production of an aseptic protective coagu- 
lum. The latter in its turn prevents fluid loss 
and is an aid in preventing infection and we 
believe may be of some value in the prevention 
of dissemination throughout the body of toxic 
substances 

This modem treatment of burns accurately 
followed has resulted in a noteworthy saving 
of life, in markedly lessening deformities, in 
decreasing hospitalization, and in abolishing 
expensive dressings Roy D IMcClure. 


I N recent years there has been a more gen- 
eral recognition of the requirements for 
the proper care of burns Linked with 
this changing attitude there is an increasing 
appreciation of the nature of the profound 
systemic changes which so often complicate 
these injuries. 

Because they represent the commonest va- 
riety of burns, those produced by heat of a 
degree incompatible with proper functioning 
of the tissues have been most intensively 
studied The s}Tnptoms following the inflic- 
tion of a severe bum may be dmded into 
three groups, the period of initial shock; the 
period of secondary or so called toxic bum 
shock; and the period of repair, which may or 
maj^ not be complicated by infection The 
cause of the constitutional sjmptoms immedi- 
ateh' foUondng burns has long been a matter 
for speculation and research, both clinical and 
laboratorj'. The term “shock” has been loose- 
ly applied in dinical medicine, and failure to 
define accurately conditions under discussion 
has given rise to confusion in the study of the 
clinical pathologj' of bums Primary' shock is 
neurogenic in character, and is associated with 
vasodilatation and a decrease in blood pres- 
sure, and a consequent reduction in cardiac 
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THE MODERN TREATMENT 
OF BURNS 

P ERH’^PS not m this c<ntur> has one 
surgeon accoiriplishcd so much m the 
saMn^of life, the lessening of suffering, 
and the sa\mg of patients' time and mone>, 
as has E C Dawdson by his work first pub 
hbhed in 1025 Since that time there has been 
an enormous amount of work done on the sub 
ject ind man) chemicals ha>e been used m 
the treatment of burn w ounds It is question 
able, ho^e\cr whether any of the&e offer an) 
impro\emcnt over the tannic acid treatment 
if this IS earned out properly Tho«c of us 
r\ho worked with DaMdson for two year be 
SoTC the method was described m the htera 
ture and have since tried the different meth 
ods suggested, find merit in some of them 
but not enough, ^\e believe, to affect the 
death rate materiall) The most sigmticant 
result howe%er, of Davidsjn’s work is the tre 
mendous renewal in the interest jn the subject 
of burns To avoid an) controversy over the 


chemical to be used the French hav e appropn 
atel) introduced the term “tanning method of 
treatment " 

Davidson pointed out in his original contn 
button the equal importance of the pre) ention 
or treatment, of shock and the need of abso 
lute asepsis We still feel that the tannic acid 
treatment is most satisfactor) if surgical pnn 
aples are observed Aseptic methods are 
always of much more importance than are 
antiseptic solutions Two great principles 
should be observed tti the treatment of burns 
These principles are fundamental in all types 
of Wounds They are the treatment of shock 
and the practice of asepsis Therefore, if the 
physician or surgeon would simply regard a 
burn as a surgical wound to be kept surgically 
dean much of the problem would be solved 
Some of the difficulty perhaps lies m the fact 
that except in larger centers the individual 
practitioner rarely has the opportunity of 
observing and treating severe cases Last 
year in the l/nited States there were approxi 
matel) 7,000 deaths resulting trom burns ff 
these cases were equaify distributed aiBO"g 
the 130 000 practicing doctors each w ould see 
only one fatal case in each 18 years of practice 
For this reason it is difficult for the physician 
to bear in mind the details of tn-Stment and 
natural for him to place his faith in applica 
tions to the burned area rather than w the 
adjunct treatment so essential for a succe'S 
The injury produced by burns whether bv 
flame, hot water, or (.lectncity is very prone to 
result m shock No satl:^factory response to 
any type of treatment therefore can be cx 
pected until the condition of shock is either 
prevented or rtheved Pain and restlessness 
should be alleviated by the administration of 
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colored membrane which acts as a protective 
coating against chemical, bacterial, and me- 
chanical action, as well as against sensor}' irri- 
tation from other sources One striking effect 
of the use of tannic acid is the relief of pain, 
which occurs promptly and often makes further 
use of sedatives unnecessar}'. Various modifi- 
cations of this treatment have been proposed 
The tanning process is a complicated one, 
and the importance of using solutions of a 
normal hydrogen-ion concentration has been 
well demonstrated The acid solutions usu- 
ally used produce a very rapid fixation of 
tannin on the surface and have a tendency to 
augment the edema of the undertying tissues 
McClure recently demonstrated that evapora- 
tion from the burned surface has a negligible 
effect in producing dehydration after a burn 
For this reason the earl}'’ arguments advanced 
for the use of tannic acid, on the basis that it 
prevents -n-ater loss from the surface, cannot 
be given much weight. Regardless of its ulti- 
mate place in the therapy of bums, Daxnd- 
son’s contribution scived to stimulate a re- 
wvalof interest in this subject. At the present 
time it is not possible to demonstrate b}' the 
statistical method the effect which the tannic 
arid method of treatment has had upon mor- 
tality It is probable that a more general 
appreciation of the nature of the systemic 
riianges has had as much to do with any ap- 
parent decrease in the death rate as has any 
sbigle method of treating the local wound 
The routine use of blood transfusion and the 
addition of fluids and chlorides to the depleted 
yascular supply have been important factors 
'a reducing the mortalit}' rate during the first 
days. In some reported series more 
patients survived than former!}- the periods of 
jmtial and secondaiy shock only to die at a 
ater stage of exhaustion, sepsis, or pneumonia 
The fact that the mortalit}- rate in the early 
stages may be lowered means that more pa- 


tients will reach the stage of the large granu- 
lating wound The treatment of these wounds 
offers a challenge which is worthy of am- 
surgeon These patients present the problems 
of maintenance of body nutrition, the control 
of infection, the preparation of the granulat- 
ing surface for the reception of skin grafts, the 
grafting of skin, and the prevention of con- 
tractures and ank}dosis. hlaster}' of the tech- 
niques ini'olved in the accomplishment of 
these various objectives is far from being uni- 
versal The application of pressure dressings 
for the control of exuberant granulations is an 
old method which has assumed only within 
recent years a place consistent with its value. 

Large granulating wounds should be covered 
with epithelium at the earliest possible mo- 
ment The derma, or true skin, is derived 
from the mesoderm and is, therefore, a tissue 
which is not designed to serve as a source of 
epithelial development While small areas 
of the stratum germinati^-um of the epidermis 
may remain mable in extensive burns, and at 
times undestroyed hair follicles may act as 
centers for the growth of epithelium, one 
should not delay too long in the hope that 
epitheiization will be brought about in this 
manner Ingrowth from the margins of the 
wound is to be relied on only in burns of small 
area Delay in epitheiization means an in- 
crease in scar tissue and greater deformit}-. 

The protracted suffering of the unfortunate 
vactims of these tragedies, and the resulting 
disfigurement and loss of morale present im- 
portant economic as well as surgical and medi- 
cal considerations In the past the manage- 
ment as well as the care of these patients has 
been relegated too often to the youngest 
house officer. It is encouraging to note that 
within recent years leaders of surgical thought 
have given these problems a degree of con- 
sideration more near!}' consistent with their 
importance. Sxa.vley J Seegee. 
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output While this sj ndrome should always 
jjc looked for, it js usually found on!j» in aide 
spread bums affecting numerous nen.e end 
ings m tbe skin It is concerning the w called 
secondw toxic burn shock that much con 
trovers> exists The controversy ayncems 
both the mechanism of its production and the 
time factor involved Tno schools of thought 
predomimte regarding the fundamental char 
acter of this reaction One roaintams that at 
the site of the burn a toxic substance is elab 
orated bj the action of heat on proteins It is 
presumed that the absorption of this toxm 
gives nse to the symptoms grouped under the 
terra “toxic burn shock ’’ Other xvorktrs 
maintain that it is unnecessary to postulate 
the existence of a specific bum toxin, and substi 
tute the theory that thes>mptoTns can be ex 
plained by the shifting of fluids in the body 
In 1898 Bardeen reviewed the xanons the 
ones OR this subject Kis condustnns, ba<e<i 
on obserxed changes m the enure lymphatic 
sjstcms of five children who died several 
hours after being burned, were a substantia 
tion 0/ the theory that death at this stage is 
due to toxemia Blalock and others have done 
important ivork which does not confirm the 
presence of a toxin such as earlier expen 
mental results seemed to prove Wilson has 


lowing a burn the permeability of the capil 
lanes is m one direction onJ>, namtl> from 
the capillaries to the tissues Rfcemjy Mason 
has demonstrated the absorption of potasaum 
iodide from burned areas, the excretion of this 
substance being thcsime as in normid animals 
The confusion regarding the use of the term 
‘ toxic burn shock” is exemplified by the exist 
ing opinions concerning the time of onset of 
this syridrome One sufhor states that it 
occurs I hour after the infliction of a severe 
burn, another, that it max occur from 6 to 50 
hours afterward, and a third states that aff 
shock seen during the first a<f hours 13 pnmry 
in character Harkins' experimental demon 
stration that in a burned extremity half of the 
fluid lost from the blood vessels to the Imtics 
IS lost withm the first hour is of importance in 
considering the time of onset of «econ<lary 
shock Some evidence has been advanced 
which fends to show that infection plajs a 
rbJc m the producijon of this early toxemia 
Infection is probably not an important factor 
earlier than the second da> in many cases 
The early theories which attnbutfd the re 
action to burns as due to interference with the 
functions of the skin have been gcnerallj dw 
carded although it is becoming apparent that 
pur knowledge of the phjsiology of the ‘km « 


come to the conclusion that evidence for a 
specific burn loxm is inconclusive although 
much of it is suggestive He maintains that 
proof of tlie toxin theory requires tbe demon 
stration and identification of the toxic sub 
stances not only in tbe bum-’d area, but also 
m the circulating Wood Working mth others 
he demonstrated in expenmental animals the 
development of toxicity in the edema fluid 
which accumulates in a burned area, this 
property being gradually acquired oxer ape 
nod of 48 hours Controv ersy exists as to the 
possibility of absorption of toxic material from 
a burned area Underbill maintaias that fo! 


far from complete 

In 1925 Davidson suggested the possibilifl 
of IccRitiRg the absorption of tovc matenal 
from burned surfaces by coagulation or pre 
apitation of injured proteins His studies of 
the effiaency of various agents fed io the 
devdopment of the tanmc acid method of 
treating the local wound Because tano"^ 
acid possesses the propert) of precipitating 
protein Davidson assumed that through lU 
use fixation of the burned tissues could 
accomplished and the absorption of 
matcnal prevented Theeffect of tanmcaad 
IS to produce a firm, smooth, mahogi®y 
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MEMOIR 

EDWARD MARTIN 

E dward martin, the voungest son of Jonathan WiUis and Malnna 
Regester Martin, ^a^ boro w Philadelphia on August 14, 1839 Ihspre 
liminary education was obtained in the public schools of this cilv and 
for a short period at Central High School He attended Swarthmore College 
four ) ears, ranking first or second in all dasses and obtaining Phi Beta Kappa 
He graduated m 1878, inagwa am laitde, obtaining the degree ol \ B at that 
time and later (1882) A M , and (1920) D Sc from tbs College He graduated 
from the medical school of the Universitj of Pennsylvania in 1883 and 'erved as 
assistant to Dr D HajesAgnewandlatertoDr J Wm White For a fen > cars 
he practiced medicine and then de\oled his time to the Imcs in which he ulti 
mately speaalized— genito urinary and general surgetj He was a prolific writer, 
being the author of several authoritaluc t«tbooks on surgical subjects, sec 
tions for medical systems editor of the University medical magazine and surgical 
editor of The TherapeuUc and as well be wrote innumerable papers nhidi 

were read before various medical societies Hewasatruetcacher, with the abiht> 
so to present his thoughts as to impress them indchblv upon his listeners 
His loyalty and affection to Swarthmore College and the University of Penn 
sylvama were outstanding— nothing that he could do would ever be enough, m 
his estimation, to repay these two institutions tor what they had done lor him 
He worked indcfatigablj for them m every way that he could His motto was 
The best is yet to come ’ and mth this in view be worked and planned to the 
last for work m the Edward Martin Biological I aboratory at Swarthmore, which 
laboratory wasreaUv atnbute to the lasting friendship existing between Jlr Fred 
M Kirby and Dr Martin, and made possible by Mr Kirby s generous million 
dollar gift for this purpose 

brother permanent roerooml !t> lJus friendship w as the Kirby Fund, founded 
by Mr Kitbv for the benefit of students who needed financial aid to complete 
thtir medical course It was instituted after Mr Kirby heard Dr Martin tell of 
a student who tried to work his way through medical college and died in the cf 
fort Under this fund students were enabled to Ixirrow such money as they re 
quifcd, payang it bark to the I und as soon as they became able to do so Dr 
MatUn helped financially and through his mfluenre obtained ^thol3'shlp5 for 
more than om. young man— and these men have since achieved succc«s in the 
medical and other professions, thanks to his effort and encouragement 

Dr Martmwasapioneer in many lines— prior to the Wright Brothers achieve 
ments, he and Dr Paul Chamberlin conducted a number ol experiments to prov e 
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air flight possible He also was interested in the Eastman Kodak films from a 
teaching standpoint and made several trips to tire Eastman plant in the making 
of motion picture fihns— one of which dealt with appendicitis— to be used in the 
medical schools. He was a pioneer in the use of the lantern slide and later movie 
films for student teaching. 

He was the first man in the Uni versitj’- of Pennsylvania Hospital to use morphia 
after an abdominal operation and to Dr. IMartin we owe the deep breathing ex- 
ercises to prevent postoperative puhnonaiy' complications, which practice has 
withstood the test of time and is toda}' used even more commonly than is carbon 
dioxide. He earh' practiced the no touch or instrument technique in surgery' using 
white cotton gloves as tell tales on the offender. Gentleness in the handling of 
tissue was his daily admonition. 

In all things Dr. Martin believed in preparedness, and this, with his ideas on 
loyalty, honestj' of purpose, kindliness, tactfulness and consideration in the han- 
dling of his patients, constituted his creed. He was honest with himself and 
others in aU his dealings, a strict disciplinarian himself yet most charitable of 
the failings of others 

Dr Martin had many allied activities in public enterprises. It was through 
his efforts that tj'phoid fever was stamped out during the Spanish American 
I\'ar; he was director of health and charities in Philadelphia under !Mayor Weaver 
from 1903 to 1905; commissioner of health in Pennsi'h-am'a from igiS to 1923 
under Governor IVilliam Sproul (a classmate of his at Swarthmore) ; he inaugu- 
rated the traveling dental and prenatal chmes, did special work regarding sjphilis 
and gonorrhea, instituted the use of to.xin antito.vin for preschool age children 
and of antitoxin earlj' in diphtheria, was responsible for schools of instruction held 
1 week each summer for state inspectors The Philadelphia Health Council and 
their good work against tuberculosis is the result of his efforts 

Since 1 885 he was a member of the board of managers of Swarthmore College, 
a member of the board of education since 1911 and president at the time of bis 
death. He was elected clinical professor of surger}' of the Women's Medical 
College of Penns5dvania in 1902, resigning after several years. He was professor 
of clinical surgerj’- at the Universitj^ of Pennsylvania, 1903-1910, and John Rhea 
Barton professor of surgerj^ at the same institution from 1910 to 1918 He also 
sen'ed the University of Penns}dvama as professor of surgical physiologj- He 
was chief surgeon to the University of Pennsylvania and the Howard Hospitals, 
consulting surgeon to Brjm IMawr Hospital, Norristown State Hospital for the 
Insane, State Hospital for the Insane at Wemersrnlle and the PhOadelphia 
General Hospital. 

He was a Fellow and Regent of the American College of Surgeons and the 
second president of the Clinical Congress of Surgeonsof North America, a member 
of the American Philosophical Society, American Surgical Association, Societ}^ of 
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Endon-ed mtb a teen, quick sense oi humor, Dr Martin with his 6 loot i inch 
straight soldierly carriage and dark auburn hair, was much in demand among his 
friends and professional colleagues, excelling alike as speaker, toastmaster or host 
—he was never at a loss for the appropriate word or expression in any situation 
He was extraordinarily clever as a correspondent and always kindly, sympathetic, 
and helpful to those who were fortunate enough to come in contact with him He 
was quick to sense any possible talent in those in whom he was interested and 
would do all in his power to bring such talent to perfection The death of his 
wife last fall after man}'^ years of companionship was a great loss to him. 

And so lived a great man — a true servant of tlie public— whose virtues often 
escaped the superficial observer as is true of so man)- of the world’s kindest and 
most helpful members whose sincerit}’' and naturalness leads them to hide their 
real selves behind a “smoke screen” to escape embarrassing acclaim. Of no one 
was tins more true than of that Hicksite Quaker— Edward Martin. 

E L. Eliasox 
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Clinical Surgerj , American Assoaation of Gcnito Urinarj Surgeons, and of eral 
foreign surgica] soaettes, as neff as the local state and county organizations Inci 
dentally, he was a member of the Philadelphia County Medical Soaety for 54 
years and received a framed certificate to that effect n hi ch he pmed >«> highly 
In 1935 Temple University conferred on him the degree of Sc U 

Dr ilartm’s war record covered a period of many years, hi. having been a 
Peserve Officer for some years and in the 0 R C several yea-^ before the 
\\ orld War Hl^ activ e service in the M orld \V ar began in Philadelphia on Jan 
uaiy 1, :gi8, although he had hetn a member oi the Vedtea^ Section, Council of 
hfational DeftniC from the beginning of the war Dr Jfartin was heutenant, 
major, lieutenant colonel, colonel, reserve officer of the World U ar— 364th Afed 
leal Regiment, 0 R C , U S A , regimental and brigade surgeon Spanish 
American War, surgeon and major in Third Regiment National Guard of Penn 
sylvania for twelve years m (he early ’90s, director of School of Surgery, Fort 
Oglethorpe, C/corgia also thief of surgical section of bo pital He was the fir«t 
director of Base Hospital No so of the Umieisitv of Permsyivanja, henever, he 
was soon called back to Washington, being succeeded by his assistant, Dr J B 
Camett who earned it to its fruition Dr Martin was chairman of states com 
mutec— School of Surgery University of Penn«iJvanja, for medical officers of 
the Army director of professional service and surgical chief Walter Reed Hos 
pitaJ, chairman 0/ states committee, ^dMSOiy Soard, Medical Srelion Council 
of N ational Defense He n as honorably discharged from the service on January 
27, 1919 

•Athletics always aroustd hts greatest enthusiasm He was on a winning crew of 
the University of Pennsylvania in the ’80s, played itnms fished, ard in later 
years was an ardent goffer At (he close 0/ thclaotba)} season heacUd as host to 
the entire football squad of Swarlhmore College, giving a traditional dinner at 
The I amb s Tavern with the mam feature on the menu a suckling pig with a red 
apple m Its mouth ' 

For a number ot years begmiung in 1903, Dr and Mrs Martin entertained 
children from the city slums at \ alky Farm a short distance from fhnr Orchard 
Farm These yoangsters were exceptionally well cared for during their stay and 
ncre returned to their home after a vacation of a v cel or two. Girl Scouts have 
occupied a part of Dr Alartin s. lann for several years, his cousin presiding as 
hostess For the past 20 y cars Dr Martin spent his winters in Plonda, hia sum 
mers at Orchard Farm, Media Peniisylvama, and about a month at home in 
Graefenburg Spnngi in the beautiful South Jlountain part of the Blue Ridge 
chain There w ere many dec*- hero and he planned to giv e this estate to the State 
as a game preserve after the death of Mrs Martin and himself 

He was a member of the Juo Rittenhouse Pme Valley Golf, Rolling Green 
Golf and Scaview Golf Clubs 
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Tiere successfully treated ■without amputation and 
that in any case there was ever3' reason to attempt 
the salvage of the limb. 

The seventh rule calls for amputation when a mis- 
sile passing through a hmb “denudes a large portion 
oi the bone w ithout fracturing it ” After statmg this 
condition as an indication it was advised that symp- 
toms should be attentivelj' considered before a de- 
cision for amputation is made Alann says that cases 
of this character rarely require amputation and that 
always they should be “consecutu'e" (secondar}') 
operapons 

Larrey’s eighth indication for primary amputation 
is a large opening b> a cuttmg w eapon into the larger 
jomts, such as the knee or elbow . He gives as his 
reason the great liability to fatal infections Mann 
considers that expectant treatment is warranted in 
these cases and cites instances of good recovery from 
such joint wounds 

In the axioms of Larrex the use of the terms “most 
prompt,” “mstantly,” “immediately,” and “with- 
out delay,” in relation to battlefield amputations 
attracts attention Without criticizing this feature 
of the great surgeon’s dicta, Mann makes the obser- 
xation, well confirmed by later experience, that a 
mortality followed early amputations than 
those which were deferred His whole experience 
pomted to a conserx'atu e attitude in relation to indi- 
? M and he was struck with the 

highlj fatal results of such operations performed in 
haste under unfavorable conditions of weather and 
Shelter In his discussion of Larrey’s indications for 
consecutive” amputations, he appears to be m 
more agreement with that great authority 
iraumatic gangrene, it was agreed, demanded 
early amputation to forestall absorption of the 


“deleterious principle” “Convulsive spasm of a 
wounded limb” is accepted as an absolute indication 
for its amputation, though Mann states that he 
encountered no case of tetanus during the war An 
ununited compound fracture with continuing puru- 
lent discharge was a problem to be solved only by 
amputation ilann reports excellent results in gun- 
shot fractures of the femur from the use of the De- 
sault splint, constructed for extension and counter- 
e.xtension of the limb, and praised the modification 
dexused by Dr Philip Phj'sick of Philadelphia 
“Bad state of the stump” is a general term for 
x'arious conditions demanding reamputation Mann 
agrees with Larrey that every means of treatment 
should be exhausted before reamputation is made 
It should be understood that xxhile Mann was the 
medical adxusor of the armx' commander he was also 
at all times in charge of a general hospital at armx 
headquarters and alxxays its chief operating surgeon 
He thus had first-hand practical knowledge of the 
subject of which he writes He w'as a contemporary 
of Baron Larrey, whose war experience and writing 
antedated jMann’s by but a fexx years While mainly 
deferring to Larrey’s great authority, his attitude on 
indications for amputation was decidedly more con- 
serxmtix'e In follow mg this conserx'atix^e bent he 
arnx'ed by experience at the important conclusions 
that some delay xvas adx’antageous m a majontj of 
cases, that by deferring amputation the operation 
xvas often found unnecessarj' and that amputations 
so deferred were attended by a lesser mortality. 

Had these significant lessons been planted firmly 
in the mind of every medical officer it w ould not have 
been necessary to learn them anew, by bitter e.xperi- 
ence, in ex-er) succeedmg war for the remainder of 
the centur>- 
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SURGEON JAMES MANN, U S ARM^ , OBSERVATIONS 
ON BATTLEFIELD AMPUTATIONS 

JAMES \1 PHALhV MD W«hii,gto„ D,stnc! of Columbu 


J AMES MANJs was born in Urentham, Norfolk 
County Massachusetts, on Julv 3, 1759 Gndu 
ating with an arts degree from Haraard College 
m 1776 he studied medicine with Dr Samuel Dan 
forth of Jloston and on Julv i 1779 was appointed 
surgeon of Colonel W illiam Shepard s 4th Massachu 
setts Regiment in the Continental army After the 
war he practiced medicine and surgery in Wrentbam 
At the time of Shajs’ Rebellion m western Mas>a 
chusetts he was called to duty with the stale militu 
With the outbreak, of the war with Britain in tSiabe 
was commissioned a surgeon in the regular forces and 
appointed medical director of the Northern Army 
under General Henry Dearborn Until the appoint 
ment of James Tilton as burgeon General in June 
i8n burgeon Mann was the senior medical officer 
in the service and remained in charge of the medical 
service ui the field until the close of the war There 
after he served pracCicaliy until his death in 1832 at 
Fort Independence in Bo«ton Harbor In 1819 he 
was appointed to the surgical staff of the Massachu 
setts General Hospital in succession to hi> old pre 
ceptor Dr Danforth He became an influential and 
useful member of the state medical society In 1822 
he reported m the l/edrco/ Reponiory 0/ New \ ork a 
successful amputation at the elbow joint performed 
the previous year with favorable claims for joint 
amputations 

1 ollowiiJb the dose 0/ the war SvrgeoB Mano pre 
pared and published his Medical Sketches of Ihe 
Campaigns of i8s. 13 (Dedham i8i6) which 
constitutes the principal source of information in 
regard to the medical history of the \Var ol 181 2 It 
covers the operations of the Northern Army in con 
siderable detail with observations upon the topog 
raphy of the area of combat JIuch of the medical 
section is devoted to the discussion of dvsenterv 
pneumonia and the illy identified fevers which 
plagued the armv It is of interest to note that be 
advocated the use of ipecac in the treatment oi 
dvsentery 

The section devoted to surgery is mamfy given 
over to the pronouncements of Baron Latrey in his 
iiiiiioires de Cliirurgie Mtliliire (I aris 1812) on the 
indications for primary and secondary amputations 
in battle casaalties and their evaluation w theitgbt 
of his experience m the late war Though in the mam 
in agreement with Laney s dicta and citing case 
reports in their support he dissents sharply from 
certain of the great frenchman s arbitrary rules and 


finds many exceptions m his indications for man 
dalocy amputation 

Taking up Larrey s axioms serially he agrees thit 

whenaJimbiscarriedanaybyabaW bj ibeiursi 
mg of a grenade or a bomb Ihe most prompt ampu 
tation IS necessary He agrees aUo that when a 
body IS projected from a cannon and strikes a limb 
so that the bones are fractured and tie soft parts 
violently contused, extensively torn and broken up 
amputation should be instantly performed’ Lar 
reys third proposition that when a large portion el 
the soft parts and the prmcijMl v esseh of a limb are 
earned away bv a ball and the bone fractured ampu 
tation should be immediately performed ’ at>o meeii 
with his epproval 

The capture of Little York (Toronto) bv feneral 
Dearborn sarmy in April 1S13 wasattendiJbvtAe 
explosion of the enemv a powder magaxine uhich 
produced scores of frightfully muiiialing woun's 
among tbe American forces Conditions for treat 
ment of these casualties were higblv unfavorable and 
Mann tells of the disastrous results of amputaiJODS 
too long delayed On tbe other hand he speak* w 
fortunate results attending early amputation in ca rt 
0/ simihif character 

Larrey s fourth rule says that when a large bw 
strikes a thick part of a limb breaks the bone ciW 
ami (eats tbe muscles desuoy s the great nerves and 
yet leaves the principal artery entire immediate 
amputation should be resorted to Mam duvent* 
Irom unciualified acceptance of ll"* lul' 
cases m which not onlv life but fairly u eful bmb> 
were saved 

The fifth rule pertains to the effects ofa ‘pent mb- 
sde vThich without brtakirgtbeskin producesmort 
or less damage to the underlying tissues Hones mav 
be broken muscles sbauertd and blood vesscU «i 
off Mann agrtts with Lactev s dicfunt fhaj to 
Dccessity for amputation must depend upon a oetef 
mination of the site ar-d oatate of the deep trauma 
tism ft was agreed that an taci.m 
for (bis purpose and toe dramage of any ‘‘J"* 
Latteys sixth indicauon relates '^“7 

causedby amissilewhieh has fractured the orbiw 

lar eatreroitie more particubrlv 

tbe knee or the ankle joint and when the ligamrl* 

which surround theseaiticulilioas have wen lont 

broken up Mann dissents strongly ^ 

cessitv for amputation in .j , 'nu 

Dumerous instances of musket ball woun J 
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REVIEWS OF XEW BOOKS 


T he term “disruptive chemiotaxis” has been 
coined by Bertwistle in his recent book’ to ex- 
press the poiier of certain hard substances (bone) of 
attracting and drawing into themselves certain soft, 
In mg structures An example would be the attrac- 
tion of the earth and its moisture for roots as seen 
in the study of the germinating seed. 

The chapters dealing nith the histologj' and de- 
\elopment of bone contain the standard text on bone 
growth and are conase and clear The author then 
la)s down the follomng law: VTienever young 
fibrous tissue, particular!}' young blood vessels, is m 
contact with bone or a calaum deposit, bone will 
form The question of periosteal bone generation is 
discussed Evidence of each school of thought is 
presented The author believes that the periosteum 
is capable of producmg bone according to the law 
stated This is illustrated by the fracture in which 
we have hemorrhage about the bone ends, the cells 
in the xicinity die leaving a calcified deposit which 
is mraded by fibrous tissue cells, becoming bone 
cells The problem of ectopic bone formation is 
presented Original evidence is lacking to either 
mnfinn or negate the proposed theories except that 
disruptive chemiotaxis may account for the invasion 
of calcified material by young blood vessels The 
object of the book is to present this viewpoint. 

LeoxJ .Ames 


TT SHOULD be respectfully noted that with the 
wthdrawal of Sir Robert Muir from active 
participation, the original authorship of the book, 
Iwr and Ritchie’s Manual of Bacteriology,'^ which 
as first published in 1897, has come to an end 
etailed review of this well known standard English 
ex is quite unnecessaiy Suffice to state that the 
present wnters, alert to the recent advances m the 
a ject, have brought the book up to date and 
mtam the spirit and high character of the previous 
STi is again remarked that the 

a _ u-pe employed and the narrow inner page 
together with the tight binding, interfere 
wth ease of perusal A a Dax 


pi^IBURG is one of the centers of research ir 
relatively brief monograph 
Chirurgie,^ from the Surgica 
vlsnu' reviews the physiologj' of th( 

dispac ’oternal secretion, outlmes verx’ briefly thi 
these glands, and mentions the surgica 
elanit their hormones The section on ead 

extern** mu ^ bibliography of considerabb 

oner;.!' ^ .®,o’scussion of such subjects as the pre 
tjjp iodine remission of hx^ierthyroidism, o 
tetanv • management of parathyroic 

- IS inadequate Nevertheless, the bool 

B> A P Bertwistli 

4 . 4 , ) London Henn Kimpton, lgi7 

J?‘<e^ins M I BACTERloroox Re4nsed b\ Cai 

. DJ h’ , P P.H , F R S . and Thomas J -Mactii 

.It’e.'Utt SnccrxiS. toodon Oxford tTm\ersit> Press 1937 
Elms Springer™^ vsm CnuiraGiE By Hans Hante Berht 
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furnishes a starting point and represents much 
German work and practice in this field 

Paul Starr. 

ALTHOUGH the first edition of Hamilton Bailey’s 
/x Physical Signs in Clinical Surgery* was pub- 
lished in 1927, w e in America hax'e failed to recognize 
the full import of this splendid book. The present 
volume, the sixth of its kind, is even more x'aluable 
Short, containmg but 2S4 pages, it reads hke a storx' 
book. Within these pages are contained 334 photo- 
graphs, many in color These colored plates are 
perhaps the most beautiful it has been my pleasure 
to find m any mecbcal w ork 

The stor}’ behind Bailey’s book can best be given 
in the author’s own words, taken from the preface 
to previous editions, in which he states. 

There is a growing tendency to rely on laboratory and other 
auxihary reports for a diagnosis .A former chief was wont to 
picture the modem graduate of mediane, when summoned to an 
urgent call, dxii'mg up to the pabent’s house followed by a 
pantechmeon containing a fully equipped X-ray installation, 
and a laboratory with a stafi of assistants U'lthout these aids 
the future doctor would be unable to formulate a diagnosis 
The history , and phj sical methods of examination, must alwaj s 
remain the mam channels by which a diagnosis is made. 

The medical man has put much stress and is % er>' 
proud of his abihty to interpret physical signs, but, 
unfortunately, the surgeon has been, only too often, 
considered a mechanic. This book will do much to 
dispel this idea It is the eliatation of physical signs 
m their relationship to clmical surgery which makes 
this book so valuable Particular emphasis is placed 
on the eyes, ears, and hands in arriving at the correct 
diagnosis The use of other adjuncts, especially 
those of the X-ray, chemical, bactenological, and 
histological examinations are given their impor- 
tance, but as confirmator}' exudence 

The book is dinded into 26 chapters, each dealmg 
with a special section of the body Each dhision is 
critically analyzed, and the more important physical 
signs, as related to a given disease are presented 
(mostly b}' way of pictures) In addition an ex- 
planatory- note IS offered as to why certain signs are 
obtamed 

One of the most valuable chapters is that which 
deals with the ph_vsical signs found m the common 
acute abdommal conditions .Acute appendicitis, 
appendiceal abscess, ruptured peptic ulcer, acute 
cholecystitis, acute mtestmal obstruction, intussus- 
ception, ectopic gestation and acute retention of 
urme are discussed. 

.Although Bailey’s book offers nothing startling!} 
new as to physical signs, it is the way the author has 
put this book together which makes it valuable His 
use of pictures, and especially the colored photo- 
graphs, adds much to the interest of the book. Every- 
medical man. be he surgeon or not, will find much of 
benefit m Bailey’s Physical Signs in Clinical Surgery. 

Earle I Grfexe 


< Dekosstratioss of pH\5rcit. Signs in Climcal Scrcerv. By 
HanuUon BailcN, F R C S (Eng ) 6th re\ ed Baltimore 
5. Co , 1937 
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REVIEWS OF NEW BOOKS 


"^‘TT !v® “I’d of thwmiog ,n=b;pious 

sutements yet accuracy js not at all saaS^ 
r.f M Jv increase in the incidence Fherc are sections on fa) sympatfieclomv for dis- 

of carcinoma of the bronchus From being a rare orders of the circulation (b) ympathectoniv for 
d^ease it has come to be etceedinglv co^on and disorder* ol the visceral motor mecLmsm (gaslro- 
has accordingly, attracted a great deal of attention intestinal and urinarv tracts), and (cl srapaliec 
and been tbe subject of a great number of articles tomy for pain that is vwceral pain and ciSsalgia 
Numerous points of discussion have arisen concern The illustrations Rhile not profuse are adequ^e 
mg tbe increase in incidence the pathofog)’ and the roBviroiiv 

treatment Primary Carctuoma of the Z.«ng' by 

Simons IS a carefuf review of a v ery e«ensne litera ^JIIS monograph* hy ifaeh.ee and CmoUaro was 
Ure and for rwson is etccedingly valuable J. prepared with the idea of reducing the mortal 
Inis IS not the first book on this »ub;ect but 15 the ity from accessible cancer It nas Hniten not onW 
most recent and most complete For any one work for genera] practitioners but for all ph>sicuBs id 
ing in this fiefd who has not had time to read every tere%ted in the cancer problem 

thing written it should provide a satiJactorv This ij-pe of monograph was badl> needed and the 
shortcut JcaouERllean puWiihersaretobecongralulatednotCTlyforsetnt 

, . the need of such a work but for their choice oi 

TN THIS present day of grow mg iciterest acid under authors No one is better able to write such ebook 
J. standing concerning the aufonomre nervous than AfacRee with his fong years of clmieaf e» 


X standing concerning the autonomic nervous than AfacRee with his fong years of clmieaf e» 
system it requites no small amount of courage to peneoce m dermatology and radiotheripi 
undertake the task which Cask and Ross have so The work 15 divided inlo four chapters (i) a {«» 
well handled in this the second edition of iheir sue page» dealing with the morbidity and mortality of 


cessfu! work first published in The 5 i«egee> 0/ cutaneous cancer, ft) tbe precancetous d«ma*o«« 
the SympathiUc ^!ertous System* 1 be authors fore Twenty different dermatoses of prccsncocw 


warn the reader that they do not intend to compile character ate bnefiy but fully de cribed o 
a cofflpiete record 0/ »li the conditions which are ^apter (3) ctretnotoa and sarcoma, f^) establuoM 
today being treated by sympathectomy and Ibeir therapeutic metb^s 

discussion covers only surgery 0/ the thoracolumbar The monograph u not long There art onV *ii 
portion of the autonomic nervous system Thev pvges of reading matter but in ihwsfMt v^uweu 
nave deliberately omitted any treatment ol the sub packed a fund of valuable mfomatioR Each sub 
sects ol cettnttis pigmentosa byperkidrosis hyper ject ts handled ;« such a clear fO»ci.'e marrer tut 
tension and bronchial asthma it n an tvtremely ea y book, to read As the «u~ o' 

The section dealing with circulatory disease and the work is entirely practical manv question sra 


me aeciion aeaiing wnn ciicuiaiur) uiscase anu me work is encireiy practical lumiv , 

particularly wilh Paynaud s disease wan especially theoretical matters are omitted On tre subject 01 
enlightening ore and the authors apparently have treatment the authors have rot attempicQ 0 


enlightening one and the authors apparently have treatment the authors have rot attempicQ 
had a wide erpenence m the surgical creatmenr of describe m minute detail therapeutic measures 
these conditions They stress the importance of an have simph inilicated the recommended lo’®' 


exhaustive pre operative study to select cases suit treatment , -...i,, 

able for surgery and they look with detuute favor Thereart ayi splendid illustralii-ns—ptwiOB 1 
on such treatment but here as elsewhere in ibeir of cutaneous lesions and pbotomiccograpns 
book they are conservative and restrained from The e is an ctteosne bibJjojrspny f,„,n 

overinterpcetation of their experiences and from each diapter ll-e book wprmteaon gooup 1 
overentb.siasm (jr their own results Thev tale a clear legible type (j,e 

very definite stand in faior of the penarteaai The authors have ® ^^--.Vologv, 

reurectomy operation of Leriche property applied symptomatology diagrosv etioio^ P^ 

The plan of the book is pleasingly snnrte and ard treatment of precanett isd «nce jn 

direct and it is based entirely on a areful studv of and mucosa as vonc.seU and j^iok 

the authors own cases The section on tbe anatomy oTevery praclicm* 

,n(i nfivsioloBv of tbc Sympathetic nervous system should be added to the horary ^ ‘i-,,,.,. 


and physiology of tbc sympathetic nervous system F V Olivi» 

• Cncl»<MM or rat t.U''<5 Br Edwuj y S oa* UD ^ ^ ,ret ef 


Ck c so Tb« Vear Bjok P bli I r Inc 1937 

• r»tSH(.Mvo?iHXSY*MTB»Tu:JSUVOi;s 
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npHE term “disruptive chemiotaxis” has been 
i coined by Bertwistle in his recent book’ to ex- 
press the power of certain hard substances (bone) of 
attracting and drawing into themselves certain soft, 
Ining structures An example would be the attrac- 
tion of the earth and its moisture for roots as seen 
m the study of the germmating seed 
The chapters dealmg ivith the histologj* and de- 
lelopment of bone contain the standard text on bone 
growth and are concise and clear. The author then 
lais down the following law: Whenever young 
fibrous tissue, particularly young blood vessels, is in 
contact with bone or a calcium deposit, bone will 
form The question of periosteal bone generation is 
discussed Ecndence of each school of thought is 
presented The author beheves that the periosteum 
15 apable of producing bone according to the law 
stated This is illustrated by the fracture in which 
we haie hemorrhage about the bone ends, the cells 
in the vicinity die leaving a calcified deposit which 
is invaded b}’ fibrous tissue cells, becoming bone 
cells The problem of ectopic bone formation is 
presented Original evidence is lacking to either 
confirm or negate the proposed theories except that 
disruptice chemiotaxis may account for the invasion 
of calcified material by young blood vessels The 
object of the book is to present this mewpoint 

Leox J. .-Vries. 


furnishes a starting point and represents much 
German work and practice in this field 

PwE Stxrr. 

ALTHOUGH the first edition of Hamilton Bailey’s 
Physical Signs in Clinical Siirgerf was pub- 
lished in 1927, we in America have failed to recognize 
the full import of this splendid book. The present 
volume, the sixth of its kind, is even more valuable 
Short, containing but 284 pages, it reads like a ston- 
book. Within these pages are contained 334 photo- 
graphs, manj" in color These colored plates are 
perhaps the most beautiful it has been my pleasure 
to find in any medical work. 

The store- behind Bailey’s book can best be given 
in the author’s own words, taken from the preface 
to premous editions, in which he states- 

There is a growins tendencj- to rely on laboratorj and other 
aunharj reports for a diagnosis . .-V former chief was wont to 
picture the modem graduate of mediane, when summoned to an 
urgent call, dnvrag up to the patient’s house followed by a 
pantechnicon contaimng a fully equipped X-raj installation, 
and a laboratorj- with a staff of assistants Without these aids 
the future doctor would be unable to formulate a diagnosis . . . 
The historj-, and phj sical methods of examination, must alwaj s 
remain the roam channels bj which a diagnosis is made 

The medical man has put much stress and is very 
proud of his ability to interpret ph\ sical signs, but, 
unfortunately, the surgeon has been, only too often, 
considered a mechanic This book voll do much to 


TT SHOULD be respectfully noted that with the 
L withdraw-al of Sir Robert Muir from active 
participation, the original authorship of the book, 
iiuir and Ritchie's Manual of Bacteriolagyf^ which 
was first published in 1897, has come to an end 
Detailed review of this w-ell known standard English 
text IS quite unnecessarj’ Suffice to state that the 
present writers, alert to the recent advances in the 
subject, have brought the book up to date and 
mamtain the spirit and high character of the prex-ious 
editions. However, it is again remarked that the 
snail tj-pe employed and the narrow inner page 
margin, together with the tight binding, interfere 
wth ease of perusal A A Dvx 

m^DIBURG is one of the centers of research in 
endocrinologj- The relatively brief monograph. 
Were Sekreiwn wid Chtrttrgic,^ from the Surgical 
epartment there rex-iews the physiology of the 
I ands of internal secretion, outlines x-eiy briefly the 
these glands, and mentions the surgical 
nl-. their hormones The section on each 

6 nd IS Mlowed by a bibliography of considerable 
onp ''i- of such subjects as the pre- 

remission of hx-perthx-roidism, or 
management of parathyroid 
> IS inadequate Nevertheless, the book 


Growth Bj X P Bertwistl 
London Henij Kimpton, 19J7 

’’ B'osram- xr^o^ f fixcTERioLocx Revised bj C; 

'' 5 > . 5 p h’ ' • P P H , F R S ,and Thomns J MncL, 
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dispel this idea It is the elicitation of phx-sical signs 
in their relationship to climcal surgerx- which makes 
this book so x'aluable Particular emphasis is placed 
on the eyes, ears, and hands in arnx-ing at the correct 
diagnosis The use of other adjuncts, espeaally 
those of the X-ray, chemical, bacteriological, and 
histological examinations are gn-en their impor- 
tance, but as confirmatory exddence. 

The book is divided mto 26 chapters, each dealing 
with a special section of the bodj-. Each division is 
criticaUy analyzed, and the more important phj'-sical 
signs, as related to a gix-en disease are presented 
(mostly by way of pictures) In addition an e.x- 
planator)’ note is offered as to w-hx- certain signs are 
obtamed 

One of the most valuable chapters is that which 
deals with the physical signs found in the common 
acute abdominal conditions Acute appendicitis 
appendiceal abscess, ruptured peptic ulcer, acute 
cholecystitis, acute intestinal obstruction, intussus- 
ception, ectopic gestation, and acute retention of 
urine are discussed 

Although Bailey’s book offers nothing startlingly 
new as to physical signs, it is the way the author has 
put this book together which makes it x-aluable. His 
use of pictures, and especially the colored photo- 
graphs, adds much to the interest of the book Everv 
medical man, be he surgeon or not, will find much of 
benefit m Bailey’s Physical Signs in Clinical Surgery. 

Earle I Greexe. 
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BOOKS RECEIVED 


Books receded are actnoHlfdged w thw department 
and such acknowledemeot must be regarded asasuAicient 
return loi the courtesy o! the sender Selections iviU lie 
made for review jn the interests of our readen and as 
pace p emits 
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dor C P Putnam - Son 1937 
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TeLinde MD St Louis TheC V Mosby Co 193S 
O FROBIEKA CA IPXSJAO CONCEtHTA CO OUAMU NO 
BassiC. By Dr Reaende Puech S Paulo BranJ lo 
preaa Crapoica da Revista dos Tnbunars >937 
Las NECStECTOUIAS TOTAEES By Jorge K Galaite 
Bueooa Aires Fdiior FJ ^leceo 79}? 

OxrotclJEoiCAtPDBUCAHovs HisiotocicaTtn 
atoCE roa kosMAi TISSUES, ilojBn) Couc-Es AND iBi 

ICEVUnCATlON OF PARASITES By H il Car'ttoN M \ 
BSc DPhQ and E H Leach ilA , B Chjplenn 
andvMincoUaborationuithFredencljames MA idtd 
London New Voik Teroalo Oxford Luiienny ?itss, 
1918 

Thoracic Surcery a revised and abnd|ed rditios ol 
hauerbruebs Die Chinirgie der Bnistornre By Ftrfi- 
nand Sauerbruch and Laurence O’Shsugtness) FRCS 
BaluitJore William Wood k Co 1937 
NaTtovAt llEWCAi MoNOCRarns Fracttses enj 
DtsioCAilovs VoJs I and a By Philip Lea-ui BS 
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ATOtETIC IspraiES FREVE-TTOtl DHONPSIS A'J 
TitEATUlJtT By Augustus TherndiVe Jr i D PU» 
detphia Lea k tebiger 1938 
A PracjiCai Cwpe to Massaoe By C Ir ne Carpw 
ter With latroducliOD by David kaU PhD BalUBott 
William Wood k Co 1937 
Mass ICE Aim Remepui E-xerciscs ts Jicpicaiatd 
S ttRcitAL CoNtmovs ByNoflMTidy jded Bain- 
more WiUiam \.ood k Co 1037 _ 

Prputric Svroerv By Edward C Brenner to 
M D FACS Philadelphia Lea k TtUgrr lOjS 

PROCRZSSTVE REIAXATIOV, A PlrtStOtOCICAt ASP 

iCAi. iNvxsTiGancrx w Mcscviar^Stato yp iRt^ 
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By Edmund Jacobson AM,PhD,MD aded Chior 
W The University of Chicago Press 1938 
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CORRESPONDENCE 


AMERICAN CONGRESS Ov OBSTETRICS 
AND GYNECOLOGT 

S CVERAI meetings have been held by the Diem 
bets and directors of the American Comimitee 
on Maternal Welfare Inc to develop iht ar 
raneementi for conscmni the Congress m Oeve 
land Ohio duriiiR the week of September it 1930 
The Congress has been organized to wcude the 
interests of medical educators physictans nurse* 
rubhc health workers hospital administrator and 


others interested m the proWerrs of human rrpro- 

tion of scientific and techm«l^^ * I" 
noons general disoissKins 

nwigsessims wilt be open lo lhe pu -erenl 

A« rnctutf^ ofrKes?*D^ Fred L- Adair vrfi«e 
chairman of the of the Americas 
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GRADUATE TRAINING FOR SURGERY— GENERAL SURGERY 
AND THE SURGICAL SPECIALTIES 

DALLAS B. PHEMISTER, M.D., F.A.C S, Chicago, Illinois 


F or 25 3 ears the American College of Sur- 
geons has pursued its objective — to advance 
the science of surgery and to insure the 
competent practice of its art. During those 
3’ears the knowledge on which the science of sur- 
ger}’ IS based has been greatty broadened and the 
techniques on which the art of surger}'' depends 
have steadily become more intricate and varied. 
In line with progress, the College has concerned 
itself with the lengthening and strengthening of 
preparatory study and training for doctors who 
aspire to a surgical career, in order to assure the 
patient of sendee which is commensurate with the 
latest and best practice 

The advancement of surgeiy' is dependent upon 
better trained surgeons A 3'ear’s intemeship fol- 
lomng graduation from medical school does not 
pro\dde training sufficient to equip the doctor to 
perform surgery independent of supendsion His 
knowledge of theory and his observation of pro- 
cedures should be supplemented bv' skill and good 
judgment acquired firsthand but under e.vper- 
ienced e3'es Otherwise the life of the patient is 
endangered 

The American College of Surgeons, as it begins 
its second quarter centur3' of service, commits 
itseK to a thorough, sr-stematic, and determmed 
effort to advance graduate training for surgerj' 
Only through such an effort can it conUnue to ful- 
fill Its obligation to the profession and to the pubhc 
— to protect the patient from incompetent surgery 
Graduate training is not merely a classroom or 
laboratorr' fimcUon and should* not be confused 
with postgraduate study which means the pursuit 
of an already acquired training m a specialty 
It IS important, first, to say that the fault does 
not he mth many recent graduates who must ac- 
quire their experience unguided Not from them 
will complaint be heard when extension of the 
traimng penod becomes the rule rather than the 
exception Ther hare proved themselves eager 
for opportuniues to gain thorough training, but 

Chairman Commiliee on Graduate Trammi: for Surgery, 
Amencan College of Surgeons 


corresponding eagerness has not been shown here- 
tofore in pror-iding such opportumties for them. 

The College is taking into consideration the im- 
pressive fact that there were in e.vistence in 1937 
only 164 hospitals approved b}' the American 
Medical Association for residencies in general sur- 
gery; 292 hospitals were approved for residencies 
in the surgical specialties. These hospitals accom- 
modated 580 residents in general surgerx- and 910 
m the surgical specialties The figures, of course, 
do not represent the number of residencies avail- 
able each 3’ear, since some of the appointments are 
for periods of from 15 months to more than 3 
3'ears. It is therefore quite generally conceded 
that if thoroughly trained surgeons are to be sup- 
plied in sufficient numbers, more opportunities for 
graduate training must be proxdded Hospitals 
which offer residencies are deluged with applica- 
tions Failmg of acceptance in these, the gradu- 
ate seizes a lesser opportunitx' where he can, but 
he is likelx' to be among the large group who are 
faced with the discouragmg fact that there are for 
them no superxdsed training facilities. Sometimes, 
like his predecessors of an earher era, the graduate 
is fortunate enough to become associated with an 
older and expenenced surgeon who will supeiwise 
his work. The training of a surgeon, however, 
should not be left to chance 
The College began its study of graduate tram- 
ing for surgery^ in 1930 Four years later a com- 
mittee was formed imder the chairmanship of Dr 
Samuel C. Harvey of New Haven, Connecticut, 
who submitted his report at the annual meeting 
of the College in San Francisco in October, 1935, 
recommending that “m conjunction with the de- 
velopment of a program for graduate training for 
surgery a re-study be made of the requirements 
for admission to fellowship m the CoUege.” Since 
that time the CoUege has been surveying the pos- 
sibihties for graduate training, and foUowing the 
particularly broad investigation conducted by its 
special field representativ'es in 1937, the results of 
whieb are published in the BuUeltn for January, 
iQjSj it is ready to state authontatively that it is 
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upon bospuali not cootroUed b> medical schools 
that eflort must be concentrated Most m^cal 
school hospitals are pro\ iding excellent Irauung^ 
but naturallj ihe^ cannot undertake to train all 
the surgeons who are needed 
To quote from the report of the CoJJe^ survey 
‘ Residencies in selected hospitals afford the broadest 
opportunities for training a larger nuniber of surgeons or 
rather for the more thorough training oi a larger num 
her Any plan for the eriension of residencies into this 
group of hospitals should take into consideratton the fact 
that graduate training for general surgery and the suigi 
cal specialties necessitates a carefully directed and super 
vised apprenticeship m nhich the graduate actually par 
ticipates in practical surgical work Consideration should 
also be given to the facilities for further study of the 
fuRcUmeatal sciences of anatomy physiology aodpathol 
ogy as well as for the acquisition of a detailed knowledge 
of the past and cunent literature of surgery This implies 
more affiliations with medical schools and more co-opera 
live effort in graduate training programs 

The 1937 report of survey bj the American 
College of Surgeons was based on 140 selected 
hospitals of all types which present facilities for 
graduate training m general surgery and the sut 
gical speaaUies The purpose was to obtain de 
tailed iRformation regarding the duration and 
quality of training being given m various hospj 
taU Valuable data were gathered It vras dts 
covered that "there evists no basic standard of 
utuformuy in the methods of gradua te training ” 
to quote the language of the report which goes on 
to say ' This lad^ of uniformii) is not secuonal or 
provincial forevenm thesamecuies thereislhis 
heterogeneitj of methods and opinion regarding 
courses of training It was also found that ‘a 
few of the best planned and best functioning sur 
gical residencies are in non universitj connected 
hospitals’ which should be encouraging to the hos- 
pital that has hesitated to cstablrab rcsidenaes 
because it is not a so-called “teaebuag hospital ” 
As the result of an analysis bj Dr Malcolm T 
MacEachern and his associates of information 
gathered by the College, there were formulated 
“Cnteria for Graduate Training for Surgery sup- 
plemented by a "Manual of Graduate Trainmg 
for Surgery The manual is the first concrete 
help that IS being offered to the groups upon whom 
ml) fall the responsibility for extending more and 
better opportunities for graduate training 
The magnitude and importance of any program 
in graduate training for surgery may be judged 
from the fact that more than 2 $00 000 operations 
are performed m the United States and Canada 
annually by some 35000 doctors many doing 
only the limited surgery of their general practice 
The experience of the College in promoting 
Hospital Standarduation has qualified U for lead 


ership in interesting a greater number of approved 
hospitals to provide acceptable graduate naming 
Three competent, long experienced ofBcers of ihe 
College are engaged this year in carefuUy notmj 
and recording the respects m which those hovpi 
tals having residents are meeting the cniena and 
the extent of the adjustments others would hive 
to make to establish graduate training fanhues 
that could be approved under this standard Three 
hundred and eighty si-x hospitals are included m 
the 1938 survey The complete, detailed reports 
ate being reviewed by the following Committee 
on Graduate Training for Surgerv, which will de 
termine the hospitals that are now qualified to 
accept responsibility for graduate training in gen 
eral surgery and the surgical specialties 

Dallas B Phemuter Chicago Ciairaua 
PoDald C Bal/our Rockesler Muuesou 
Join R Fraser )l/ontrea/ 

Albeit C Furetenbetfi Ann Arbor 
ItanyS Gndk Cbiceea 
Evarts A Crabam St Louis 
Howard C baSriger San Fnnosro 
Gilbert J Thoraai Minneapolis 
Allen 0 IMuppIe hewVerk 
rtnIipD Wilson >ewyork 


The committee wifl submit tn October a 
winch will be listed the hospitals which ate rnwt 
ing the criteria and also those hospitals which 
with minor adaptalions could do so Pen^ sur 
veys will be made to ascertain whether the mini 
mom standard for such training is being adhered to 

Acting on the recommendation of the anginal 
Committee on Graduate Training for Surgeo > t®' 
Board of Regents of the College at a on 
May 10, 1936, raised the requirements ten fellow 
ship as stated in the following extract from ine 
minutes of that dale 

BE IT RESOLVED that applirarts [at /fri 

qualifying medical degree shall have been nttitrl 
of January i t«8 shall be 
evidence of having completed I sKiU 
OB* or loote acceptable hospitals of which ^ 

have been spent in training m 

by the Amenran CoUege of Surgeons In toe m 01 ? 
uit« of medical schools w bich withhold the ® 
iinbl after a filth year of hospiial vnwmeship the dale sec 
•Mil be January I ;pyp 

In luslic, to all ako aspin •» /'“S m 

in the ColItEc there most be "f 
qnaliSed nun shall lack the W''“' 1“ ,, M 
the graduate tramuig required for « 
desire to set the WloVihiP 

cannot te nut As the .tandatd 
goes up so must the standard for . ^ 

be raised This can be ^ccornph^ b« 
the present Ume by winning bo pital supp 
wider graduate training opporlonitie. 
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Cancer, Sjanposium on, 5 r 2-560 
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Surgerj’, 443 

Comerence on Traumatic Surgerj-, 443-47S 
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of surgerj-, 414 

1 racture Sj-mposium, 479-311 
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surgical specialties, 1077 
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anesthePc and analgesic agents on both 
P uud fetus, 179, Evipal soluble, basal, 227, 
ed 933, Ambulatorj- operatne treatment of 
psthologj, 194 consecutne operations per- 
local, of prolonged duration, 1034 

Antiseptic era, ed 6S5 

Anut r ^f'^utionsof paranasal smuses of dental ongm, 408 
, uuutnahes of rectum and anus, n, Con- 
, ton analgesia in anorectal surgerj-, 103, Ambula- 
- uperatii e treatment of anorectal pathologj , 194 
■ ' ^outlie operations performed under local anes- 


[ portion of duo- 


tl,„ — upciauoiis peno 
tnesia of prolonged duration. 
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Appendur, Thrombophlebitis of appendicial lein compli- 
catmg acute appendiatis, 62, Studj- of appendicitis, 
analj-sis of 1,463 consecutive cases, 166; Induced 
spreadmg pentonitis compheating acute perforative 
appendicitis, 947, Acute appendicitis m children, 962, 
Intravenous calcium chlonde and its use for rehef of 
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tion, 1032 
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Beaumont, William, Three, letters, 125 
Benzpj-rene, Effect of hght on, cancer m mice, 9S9 
Bile, Esperimental cholecj-stitis, 74S 
Bile duct, common. Instrumental dilatation of papilla of 
Vater, espenmental and clmical observations, 100 
Biliarj- disease, in j-oung subjects, 604 
Biharj- tract. Acute pancreatitis, 348, Surgical procedures 
for bihary calculi, 637, Cholangiographic demonstra- 
tion of remammg common duct stone and its non- 
operative management, 1040 
Biologist, Surgeon as, 237 
Birth palsj-. Obstetrical shoulder trauma, 868 
Bladder, Interposition operation with sterilization, 88, 
Tuberculosis of kidnej-, 329, Some phj-siological and 
pathological observations on unnarj- tract dunng 
pregnancj', 360, Cjstectomj* and transplantation of 
ureters into bowel for carcinoma of, 349, Aseptic 
uretero-intestinal anastomosis, 657, Operative in- 
juries of ureter, 790, Transvesical diathermj m treat- 
ment of carcinoma of, 927, Intrav-enous calcium chlo- 
nde and Its use for reUef of visceral cohc, chnical and 
experimental studj-, 975, Management of, tumors, 999, 
Correction of cjstocele and rectocele in process of 
supravaginal hj-sterectomj-, 1038 
Blood, circulation of, Concermng term "shock,” ed 123, 
transfusion of. Inexhaustible source of, for, and its 
preservation, prehminaiy report, 176, circulation of. 
Disturbance of, and Ij-mph circulation of abdomen, 322 
Blood chemistrj-, Studj- of hj-peremesis gravidarum with 
speoal reference to, 83S 

Blood stream, Visceral metastasis for recta! caremoma, 611 
Blood urea. Concentration of serum sulphate and, in 
prostatic hj-pertrophj- assoaated with unnarj- ob- 
struction, 994 

Blood vessels. Thrombophlebitis of appendicial vem com- 
pbeatmg acute appendicitis, 62, Thrombophlebitis of 
vancose vems, 236, Disturbances of blood and !j-mph 
circulation of abdomen, 322, ilabgnant adenoma of 
thjToid, local recurrences in veins of neck, 377 
Bone, Use of os purum m, implantations, wath special refer- 
ence to Its use in tuberculous, and jomt lesions, 23, 
Biological surgerj- in tuberculous patients, 55, repair 
of. Relation of cartilage to, 173, temporal. Surgical 
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both uterus and, 179, Note on respiration'like mo\e- 
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Hj-peremesis gravtdarum, Studj' of, with special reference 
to blood chemistr)’, 85S 

Hj’poproteinemia, Influence of serum protein on raotilitj of 
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